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Plenary Guest Speaker    

Title : Multi-Level Cervical Stenosis: Selecting the Right Procedure
Presenter : JOHN HELLER
Affiliation: EMORY UNIVERSITY, USA

The development of the surgical procedures for cervical myelopathy has truly been a global effort. Since the mid 20th century major 
innovations have come from thought leaders in Asia, Europe and North America. Selecting among the treatment options for any 
given patient can be a complex calculus, which must account for numerous anatomical, clinical and historical details. Surgeon training 
and experience with the techniques also matters. In general, one- and two-level spinal cord compression tends to be treated via 
anterior surgery. The choice of procedure becomes more complex when treating spinal compression of three or more levels. Anterior 
decompression & fusion, laminoplasty, laminectomy & fusion, or combined anterior/posterior procedures might be appropriate. Few 
comparative studies are available, despite a large body of clinical experience spanning more than four decades. A framework for selecting 
among the alternatives will be presented, with emphasis on relative complication rates, while hopefully minimizing the author’s own bias.

Plenary Guest Speaker    

Title : Surgical Management of Cervical Kyphosis
Presenter : JOHN HELLER
Affiliation: EMORY UNIVERSITY, USA

Cervical kyphosis varies considerably in its characteristics, clinical presentation and treatment requirements. In determining how to 
address a given patient’s needs, the surgeon must understand the etiology, which can include degenerative or inflammatory processes, 
neuromuscular disease, trauma or iatrogenic origins. The flexibility of the deformity must be assessed. Host factures, such as medical co-
morbidities, bone health and risk tolerance must be clearly defined. The surgeon must then determine what options apply to the particular 
circumstances. Ultimately the recommendation for single stage anterior v. posterior surgery, or multi-stage procedures with or without 
osteotomies must be made. Both the surgeon and patient must be comfortable with the associated risks and prepared to address them if 
the occur. Thoughtful analysis of the circumstances and careful preoperative planning will inform the choice of procedure and increase the 
likelihood of a satisfactory outcome.
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Title : Why Total Knees Fail: Past and Present
Presenter : WILLIAM JOSEPH MALONEY
Affiliation: STANFORD UNIVERSITY, USA

Historically, polyethylene wear associated with implant loosening and osteolysis was the predominant mode of failure for total knee 
replacement.  In the mid 1990’s, polyethylene manufacturing, sterilization and packaging were improved to reduce potential oxidation.  
The purpose of this study was to look at current modes of failure in total knee arthroplasty.  Our hypothesis is that the new generation of 
polyethylene used in current tibial inserts gamma sterilized in an inert environment, have had a positive impact in decreasing polyethylene 
wear related failures.  
All total knee first time revision arthroplasties at one institution over a 10 year period were reviewed retrospectively.  Early failures were 
defined as revisions performed less than 2 years after index arthroplasty and late failures were revisions performed greater than 2 years 
after index operation.  
Early failure accounted for 46% (116 of 253) of all revisions with infection (28 of 116 [24%]), instability (30 of 116 [26%]), and stiffness 
(21 of 116 [18%]) being the leading causes. Late failure accounted for 54% (137 of 253) of all revisions with the most common causes 
including infection (34 of 137 [25%]), instability (24 of 137 [18%]), and stiffness (19 of 253 [14%]). Polyethylene wear was felt to be 
causative in only 2% of early cases (two of 116) and 9% of late cases (13 of 137).
It appears that the changes made to polyethylene in the mid-1990’s have had a significant impact on wear related failures.   Wear is playing 
less of a role in total knee replacement failure today compared to two decades ago.  Focus on reducing infection and surgical technique 
going forward will be important to further reduce the failure rate in total knee replacement. The current question is to define the role of 
robotics in optimizing implant position and reducing technical failures.  

Plenary Guest Speaker    

Title : Hot Topics and Current Controversies in Total Hip Replacement
Presenter : WILLIAM JOSEPH MALONEY
Affiliation: STANFORD UNIVERSITY, USA

Hip replacement is a highly successful procedure with well documented impact on quality of life.  The major cause of THR revision, 
polyethylene wear and wear particle induced osteolysis and loosening has been solved.  Highly cross-linked polyethylene has led to a 
remarkable reduction in revision surgery eliminating what was once the hottest topic in hip replacement surgery. 
Today, the four areas of the high interest include taper corrosion and the use of cobalt-chrome, management of hip instability and the use 
of dual-mobility and constrained liners, femoral fixation in osteoporotic bone and surgical approach.  In this symposium, these topics will 
be discussed in detail and trends in North America will be presented.
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Plenary Guest Speaker    

Title : Intravenous infusion of autologous bone marrow mesenchymal stem cell therapy for spinal cord injury
Presenter : TOSHIHIKO YAMASHITA
Affiliation: SAPPORO MEDICAL UNIVERSITY, JAPAN 

The patients of spinal cord injury (SCI) are forced to endure a severe handicap for the rest of their lives as there is no curative treatment for 
a paralyzed nervous system due to SCI.
We previously demonstrated that the intravenous infusion of mesenchymal stem cells (MSCs) in experimental contusive SCI improved 
functional outcomes.  Based on these encouraging results, a clinical trial for patients with SCI has been conducted at Sapporo Medical 
University since 2014. 
The inclusion criteria for this trial are follows: 1) less than 14 days elapsed from the date of injury, 2) cervical spinal cord injury, 3) partial 
injury of the spinal cord, 4) ASIA impairment scale (AIS) A, B, or C, and 5) aged between 20 and 70 years.
After obtaining written informed consent, we begin with peripheral blood collection, bone marrow aspiration and cell culturing.  The cells 
are processed in a cell tissue processing center (CPC) at Sapporo Medical University where they are incubated and expanded to 100 million 
MSCs over 2 weeks.  The MSCs are packaged as a cell product, and then tested for safety and used for intravenous infusion.  At 6 months 
after cell infusion, we perform a final evaluation.  
As a result, an improvement of one or more grade on the AIS was achieved in 92% of patients. In most patients with incomplete paralysis, 
AIS improved by one grade on the day following stem cell injection. No major side effects were observed. 
Based on the results of the present study, in December 2018, the Ministry of Health, Labour and Welfare approved the production and sale 
of cell preparations used in the present study. Thus, the application of regenerative therapy was realized for spinal injury for the first time 
worldwide. 
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Title : DDH screening and treatment system in Japan
Presenter : KIYOSHI AOKI
Affiliation: ASAHIGAWASOU REHABILITAION AND MEDICAL CENTER, JAPAN 

In Japan, it has been reported that national incidence of developmental dysplasia of the hip (DDH) has decreased due to the prevention 
activity. The multi-center study between April 2011 and March 2013, however, reported 1295 DDH patients including 199 DDH patients 
who was diagnosed over one year old (Hattori T, et al. The epidemiology of developmental dysplasia of the hip in Japan: Findings from a 
nationwide multi-center survey. Journal of Orthopedic Science. Jan;22(1):121-126, 2017). 
So the Japanese Pediatric Orthopedic Association decided to apply the new screening system, using not only the limitation of the range 
of motion but also four risk factors including asymmetrical skin folds, sex (female), family history, and breech position. In addition, the 
Japanese Society of Orthopedic Ultrasonics has been held the ultrasonic seminars according to the Graf’s method since 1986 and over one 
thousand doctors and ultrasonic technician etc. joined the seminars. 
Concerning the treatment, we advise hugging in frog position for the neonatals. For the hip dislocation, Pavlik harness is the first choice. 
The traction method is very popular in Japan until the age of two to three years old. The open reduction including the circumferential 
capsulotomy or the open reduction using Smith-Peterson approach with or without femoral and pelvic osteotomies are performed for the 
older patients. 

 Invited Speaker  

Title : Fighting Periprosthetic Joint Infection and FRI past present and future.
Presenter : HAMISH SIMPSON
Affiliation: UNIVERSITY OF EDINBURGH, UK

Infection is every surgeons’ common enemy. Before antibiotics and before Lister’s work on antisepsis, open fractures had a 50% mortality. 
Even with his carbolic spray there was an 8% mortality.
In this era before antibiotics, there were no effective treatments for chronic infections such as chronic osteomyelitis.

In the present era we have effective antibiotics and they form an essential component of the treatment of musculoskeletal infections.
However, the time the antibiotics are administered is of key importance. In particular in 3 orthopaedic issues of current interest; (1) Open 
fractures, (2) DAIR and (3) Septic arthritis.

(1) The BOA’s current Treatment Standard for open fractures recommends that antibiotics are administered within 1 hour of injury. Yet the 
mean time for open fracture patients  to get to hospital is over 1 hour, indicating that in order to achieve this target we need to make the 
delivery of antibiotics an aspect of pre-hospital care. 
(2) DAIR procedures with retention of the implants rather than revision replacements have been of great benefit to a number of patients. 
In a review of published series, the success was better if the mean time from symptoms to surgical debridement was low. Success rates of 
nearly 80% were achieved if DAIR was performed before 7 days, which indicates that we should get these patients to theatre as soon as 
possible and ideally within 1 week from the onset of symptoms. This fits in with the growing knowledge of biofilms which has shown that 
around 7 days, the biofilms are developing ‘persister’ cells, which are highly resistant.
(3) Native joint septic arthritis.
After 48 hours almost all of the chondrocytes in a joint in an ‘in vivo’ model where Staph Aureus had been injected, were dead. However, 
even when all of the chondrocytes are dead, the cartilage still looks shiny white and healthy.
Thus, even when we think we have washed out a joint in time, it may be too late, because if the chondrocytes have gone there are no cells 
to repair and nurture the cartilage matrix. As is seen here in this young patient who had a rapid destruction of their joint over 6 months.
Our databases confirmed the terrible long term outcomes after septic arthritis of the hip, indicating that after 5 years, over a third had 
failed.

The surgeons’ wider role in the management of infection, will now be considered. There are 4 reasons why it is essential for Orthopaedic 
surgeons to remain involved with antibiotic care of the patient.
(a) Firstly the presence of biofilm.
The procedures we do, have a varying effect on the biofilm.
Wide excision of a non-union or focus of chronic osteomyelitis or a 2 stage exchange arthroplasty would expect to have removed the 
biofilm, thus we would just be treating remaining bacteria in the soft tissues and preventing recontamination. Whereas others procedures 
such as DAIR and suppression of infection associated with fracture fixation metal work, would expect still to have a biofilm.
This is vitally important as the sensitivity of bacteria in the soft tissues to antibiotics varies massively compared to those in a biofilm state. 
The MIC is the standard measure for judging antibiotic sensitivity for bacteria in a free growing (plancktonic) state whereas the MBEC is 
the standard measure for judging antibiotic sensitivity for bacteria in a biofilm. The concentrations required to control bacteria in a biofilm 
state are much higher and often cannot be reached systemically.
As surgeons, we are best able to judge whether or not there is biofilm remaining and need to discuss this with the micro/ID teams.
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(b) The next point that has a major bearing on the effectiveness of systemic antibiotics is the type of local antibiotic that has been used.
Surprisingly, antibiotics such as Rifampicin, Clindamycin and Linazolid when combined with gentamicin inhibit each other.
Only the surgeon knows if they have added local antibiotic and this needs to be taken into account when determining the best systemic 
therapy.
(c) The third, reason surgeons need to remain involved is because the antibiotic therapy might affect the biological process we want for 
our patient, whether this be callus formation, primary bone healing or osseointegration.
Certain antibiotics such as ciprofloxacin and rifampicin have been shown to inhibit human bone forming cells and fracture repair. Surgeons 
need to be vigilant to ensure that the antibiotic therapy is not impairing the result of the operation, such as integration of an un-cemented 
joint replacement.
(d) The last reason, I want to discuss concerning the surgeons continuing input into the antibiotic management relates to the quality of 
perfusion of the remaining tissues.
Bacteria that have accumulated a series of mutations are able to withstand 1000 times the concentration of the antibiotic that is lethal to 
the wild type bacteria. Amazingly, the ability of the bacteria to withstand this thousand fold lethal concentration was obtained in 11 days.

Our current orthopaedic practice, is dependent on there being effective antibiotics. However, in the future this may not be true. 
You might think, there are enough antibiotics to keep us going until other ones are developed. However, the resistance timeline is 
worrying. The time from introduction to when resistance is first noted, has been getting steadily shorter, such that resistance is being 
noted within 1 year of all of the recent antibiotics being introduced.
Pharmaceutical companies are trying to address this and are considering  approaches such as creating more disease specific antibiotics and 
prodrugs that only become active in bacterial cells, but it is unlikely that this will solve the problem.
Others are looking at ways to optimise the host by creating vaccines against staphylococcus. Some of these have even reached early phase 
human studies. However, it has proved difficult to develop an effective vaccine partly as a result of the multiple antigens and because of 
the different pathogenic pathways.
We know that antibiotic misuse is the prime cause of multiple resistance.
But with 70% of the use of antibiotics being in the agricultural sector for growth enhancement and unregulated prescribing being rife 
worldwide,
An individual surgeon might ask the question what’s the point of me doing anything?
However, there is evidence from the WHO that antibiotic resistance is related to antibiotic use at a national level as shown here by this 
graph indicating that countries that used more antibiotics had more resistance. The UK sits in the middle here, whereas Spain has a very 
high usage and Scandinavia a very low usage.
This map show that the % of MRSA varies from <1% in Scandinavia to approximately 50% in Spain and Portugal.
A study from Singapore suggests that the antibiotic use and resistant pattern can even been seen to have an effect at the local hospital 
level.
This indicates that antibiotic resistance is determined by local practise and that it is worth each of us ensuring optimum use of antibiotics in 
our own units.
However, if we abuse them we will lose them and that will return us to the era of Lister.

 Invited Speaker  
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Title : Functional results of open Broström Ankle ligament repair augmented with an Internal BraceTM

Presenter : JOHANNES CHRISTIAAN COETZEE
Affiliation: TWIN CITIES ORTHOPEDICS, USA

Introduction/Purpose:
The Broström is the most commonly used lateral ligament repair for chronic instability, but there is growing evidence that a fairly large 
percentage of the case procedures will stretch out with time, resulting in recurrent instability. Currently, the Internal Brace Ligament 
Augmentation Repair is an accepted augmentation method for management of a Broström procedure.  

Hypothesis
Augmentation of the Broström repair with an Internal Brace would 1) allow accelerated rehabilitation and return to activity, 2) will aid in 
stability of the repair without a tendency to stretch out.

Methods:
Patients with lateral ankle instability procedures repaired with a Broström and Internal Brace Augmentation were prospectively evaluated at 
one-time post-operative visit between 6 and 24 months. Patients with concomitant procedures other than debridement with arthroscopy 
were excluded from this cohort investigation.  Outcome measures include demographics; surgical time; the American Orthopaedic Foot 
and Ankle Society (AOFAS) Hindfoot score, Veterans Rand 12 Item Health Survey (VR-12), Foot and Ankle Ability Measure (FAAM), Visual 
Analog Scale (VAS), and satisfaction; ROM, Raise Test, and Calf Strength compared to the contralateral limb; return to sports, and adverse 
events.

Eighty one (81) patients were analyzed from two sites involved.  The cohort includes 30 males & 51 females.  90.1% of the patients were 
non-smoking with an average BMI 27.6 ± 5.3 (range 18.8-43.8). Median age was 34 years (18-62 years).  The median return to follow-up 
was 11.5 months (range 6-27 months).

Results:
The complication rate was <1%. The average surgical time was 33.5 ± 8.3 minutes (range 16-60 minutes). The average postoperative VAS 
& Satisfaction scores were 0.8±1.4 and 9.1±1.6, respectively. The mean time to return to sport for those that did participate in sport activity 
prior to the procedure (n= 68) was 84.1 days. The average time to full weight bearing was 16.4 days (range 1-64 days). Five minor adverse 
events have been reported for the length of the study.

The average AOFAS score was 94.3±10—forty-five (56%) of patients reported an ideal max score of 100. For the FAAM, the current level 
of function in sports activities was a score of 90 and greater in 79.0% of the subjects; time of report had no effect on the score. 67% of 
the cohort was brace free with a return to sport activity. The objective calf strength examination (actual girth measured) post treatment 
and recovery, proved not significantly different from the contralateral limb; 38.5±4.2 and 38.4±4.6 (p=0.890) respectively.  The single leg 
hop test measuring limb symmetry index (LSI %) showed 86.4% of the cohort returned to normal to near normal function at the post-
operative visit).  Using the tape measure method, ankle dorsiflexion comparisons showed a significant difference; 9.2±3.3 cm (operative 
side) & 10.4±3.7cm (contralateral side) with (P = 0.03). On the contrary, ankle plantar flexion comparison (goniometer) was 48.5 ± 11.5 
degrees (operative side) & 49.7 ± 11.9 degrees (contralateral side) showing no difference (p=0.506). 

Conclusion:
These results suggest the Internal Brace Augmentation of Broström procedure is a safe and efficacious procedure producing favorable 
outcomes in patients toward preventing recurrent instability in the ankle.



10

The 63rd Annual Congress of the Korean Orthopaedic Association

 Invited Speakers

 Invited Speaker  

Title : Takedown of Ankle Fusions and Conversion to Total Ankle Replacements: A Longitudinal Study
Presenter : JOHANNES CHRISTIAAN COETZEE
Affiliation: TWIN CITIES ORTHOPEDICS, USA

Introduction: 
With ankle replacements gaining credibility there is a small subset of patients that might benefit from a conversion of an ankle fusion to 
a replacement. There is not much in the literature about conversions and we began this study without having any specific data regarding 
success and expectations we could provide to the patients.
Our hypothesis was that for the correct indication a conversion of an ankle fusion to a total ankle replacement might do as well as a 
primary total ankle replacement.

Methods:
Forty-two patients presented to the senior author with either ongoing ankle pain after a fusion, or increasing pain after a period of 
relative comfort after an ankle fusion.  All patients came specifically with the desire to discuss a conversion to an ankle replacement.  
Exclusion criteria included a history of Diabetes, peripheral neuropathy, excision of either malleoli at the time of fusion, pantalar fusion and 
neurovascular compromise.

This study was conducted in compliance and approved with a local IRB.  Outcomes were evaluated pre-operatively and post-operatively 
with the Veterans Rand Health Survey (VR-12), Ankle Osteoarthritis Scale (AOS), and Visual Analog Scale (VAS) Pain scale.   A patient 
satisfaction survey was distributed to all patients and results were tabulated.  

Results: 
All ankle fusion conversions done at our center were included in the study; no patients were lost to follow-up.  Forty-two patients (25 
females) with the mean age of 63.3 months (36.55 - 75.83) have been followed with a mean follow-up of 24.4 months (3 – 95.8 months).  
VR-12 Mental improved from 53.9 (28.0 - 72.5) to 58.1 (35.6 – 68.7)(p=.022), and Physical 27.5 (13.3-46.7) to 36.8 (17.9-55.99)(p<.001) 
pre-operatively to post-operatively, respectively.  The AOS Pain improved as well: 53.3 (6.7-99.8) to the latest follow-up 33.7 (0-76.7)
(p<.001); AOS Disability: 63.3 (7.8-100) to the latest follow-up 46.3 (0-100)(p<.001).  The VAS pain improved from 61.2 (0-100) to 32.8 (0-
80.2)(p<.001).

Given patients have minimal to no dorsiflexion (DF) and plantarflexion (PF) with an ankle fusion, as expected, the range of motion (ROM) 
increased with the affected side.  Patients have a DF of 8.2 degrees (2-15) and PF of 19.5 degrees (8-35). Overall patients were satisfied 
with their results: 88.4 out of 100.

Conclusion: 
This is a small study with minimum of 2 year follow-up, but the evidence show very satisfactory functional outcomes after a conversion of 
an ankle fusion to a total ankle replacement.  Patient selection is extremely important.  Continued long-term follow-up will show whether 
the longevity of these replacements compare to primary replacements.

Summary Sentence:
The evidence shows very satisfactory functional outcomes after a conversion of an ankle fusion to a total ankle replacement.
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Title : ST-TRAUMATIC ARTHRITIS OF THE ANKLE JOINT: WHAT HAVE WE BEEN DOING FROM THE INJURY TO THE REPLACEMENT
Presenter : JOAO DE CARVALHO NETO
Affiliation: HOSP SIRIO LIBANÊS, BRAZIL 

Osteoarthritis (OA) affects 27 million people in the USA and is associated with a US$185 billion annual cost burden. 90% of the OA is 
regarding the ankle joint and 2-10% for the hip and knee. 70-80% ankle OA is posttraumatic causing symptons after 12-15y. Malleolus 
fracture (40%), ankle ligament injury (15%) and tibial plafond fracture (15%) are the most frequent causes of ankle OA. Ankle sprain, 
even treated in the best way, can develop chronicle instability and OA. Osteochondral posttraumatic lesions of the talus  (OLT) occur with 
over half of ankle sprain and a large percentage of ankle fractures.  Although many surgical and biological techniques are available there 
is a lack of comparative outcomes research and the treatment should be patient tailored.  Supramalleolar osteotomies are ankle arthritis 
joint preservation surgery and it is the last step to preserve it with good mid and long term results but is not a lifetime solution! The 
ankle replacement is the most reliable surgical solution for end stage ankle arthritis but is a non preservation joint surgery, very expensive 
and depends largely upon the surgeon experience.  Ankle arthrodisis is the standard treatment with same pain relief outcomes and 
cheaper than ankle replacement but biomechanically overload adjacent joints and takes more time to rehab. Although is still brand-new 
technology, the 3D printer ankle replacement has a very promising future in orthopaedic field. It combines a patient’s computer imaging 
and the patient’s own CT scan. This way, we can plan a more anatomic replacement surgery tailored made for each patient and decrease 
the cost of ankle replacement allowing it use in countries with less economic access.

 Invited Speaker  

Title : Periprosthetic joint infections
Presenter : CARSTEN FRANK PERKA
Affiliation: CHARITÉ UNIVERSITY HOSPITAL BERLIN, GERMANY

The increasing number of prosthesis implantations and higher life expectancy lead to a growing number of periprosthetic infections (PPI). 
Optimal therapy necessitates interdisciplinary coordination of surgical and antimicrobial treatment. 
The optimal diagnostic strategy is still under discussion. During the 2nd Consensus Meeting in Philadelphia there was no consensus 
regarding this question. From our view there are ten parameters:
Patient History (1), pain course (2) and the serum parameters (crP and ESR) are excellent screening tools. Joint aspiration for microbiological 
examination (4) is a must and allows also the detection of white blood cells (5) and percentage of neutrophils (6). Intraoperative findings (7), 
histology (8) and sonication of implants (9) are helpful to find the correct diagnosis as well. New techniques like Biomarkers, PCR and NGS 
(10) are still under consiedartion.     
Challenges in the treatment are the increased occurrence of resistant pathogens, selection of adequate antimicrobial and surgical 
treatment strategies, inappropriate pretreatment and comorbidities of patients. Both current standard treatment concepts (implant 
retention, one-stage and two-stage revision) lead to a high success rate in terms of infection eradication, when correctly applied. The 
individual risk factors  and underlying conditions of each patient must be considered when determining the therapy concept. The first step 
is to distinguish between acute and chronic infections. In acute infections the prosthesis can be retained but chronic infections necessitate 
a complete exchange of the prosthesis. Complicating factors, such as compromising soft tissue and bone conditions, osteomyelitis and 
infections caused by difficult-to-treat bacteria should, however, always be treated by a complete exchange of the prosthesis, even for 
acute infections. The antimicrobial treatment must be tailored to the causative agent, the surgical strategy as well as comorbidities and 
drug intolerances of the patient. It is important to distinguish between biofilm-active eradication therapy with rifampicin for gram-
positive pathogens and quinolones for gram-negative organisms and suppression therapy. This presentation will give a structured therapy 
algorithm.
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Title : Total hip replacement with femoral shortening osteotomy for the highly dislocated hip
Presenter : TAKESHI SAWAGUCHI
Affiliation: TOYAMA MUNICIPAL HOSPITAL, JAPAN

Subtrochanteric shortening osteotomy in total hip arthroplasty is sometimes necessary for severe hip dysplasia. The results of the improved 
technique will be presented. There are three points of improvement. First, transverse osteotomy with minimal soft tissue dissection. 
Second, a simple device which allows transverse cut perpendicular to the femoral shaft axis which provides good bony contact of the 
osteotomy site to facilitate early union. Third, augmentation of the fixation with an additional small locking plate on the lateral side.
Materials & Methods: There were 20 cases with 25 hips. 18 cases were female and 2 cases were male with average age 65.6（52－81）
years. According to the Crowe classification there were type II 4, type III 5 and type IV 16. Cementless S-ROM○R ( Depuy ) stem was used 
for all cases. All cups were placed in the primary acetabulum, 8 were cemented and 17 were uncemented. The amount of the shortening 
was 24.8±9.1mm and the leg lengthening was 26.8±6.3mm. Average follow-up was 5.0 (2-9) years.
Results: Japanese Orthopaedic Association hip score improved 58.7±15.8 preoperatively to 83.1±9.7 at final follow-up. All cases united 
within 12 months and average time to union was 6.1 months. There was no infection, no nerve palsy and 1 dislocation.
Conclusion: Simple transverse osteotomy with improved technique was advantageous for early and sound bony union in total hip 
arthroplasty for severe hip dysplasia.

 Invited Speaker  

Title : Minimum ten-year results of cemented THA using interface bioactive bone cement technique
Presenter : HIROSHI FUJITA
Affiliation: KYOTO KATSURA HOSPITAL, JAPAN

Objectives: The longevity of cemented total hip arthroplasties (THA) has been improved by the introduction of modern cementing 
techniques including cement pressurization. To further improve ultra-long term results, interface bioactive bone cement (IBBC) technique 
which involves smearing of hydroxyapatite (HA) granules on the dry bony surface followed by ordinary modern cementing techniques has 
been used in all recent primary THA procedures in our institute.

Materials and Methods: The present study examined consecutive series of 276 hips of primary THA operated between 2003 and 2009 at 
our institute. Both components were fixed with IBBC technique. Sixty-seven hips were died with unrelated disease and 2 hips were lost. 
So, 207 hips with minimum follow up of ten years were evaluated clinically and radiologically.

Results: Five hips were revised, 2 for infection, 2 for aseptic loosening of the acetabular component, and 1 for recurrent dislocation. Other 
than 2 acetabular loosening, aseptic loosening, osteolysis, or any radiolucent line at bone-cement interface were not found. Kaplan–Meier 
survival analysis predicted 98.2% survival at 10 years when a revision for any reason was used as the endpoint, 99.3 % when revision for 
aseptic loosening of any component was used as the endpoint, and 100% when aseptic loosening of the femoral side was used as the 
endpoint.

Discussion: IBBC technique has an advantage of both cement and cementless fixation. It has a good initial fixation, as a fundamental 
fixation principle is cement fixation. Moreover, HA granules enhance tight bonding between bone cement and bone by its 
osteoconductivity which is one of advantage of cementless fixation. The principle of IBBC technique can be thought as HA coated cement 
fixation. As HA granules have 100% crystallinity, speed of resorption is extremely slow which leads to keep its osteoconductivity for an 
ultra-long term.

Conclusion: The present study revealed that minimum ten years results of primary THA fixed with IBBC technique was excellent and ultra-
long term excellent results can be expected because of low resorbing speed of HA granules.
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Title :  Mechanisms for cup design in total-hip arthroplasty producing unpredictable 3rd-body wear during recurrent and 'sub-clinical' 
episodes of hip-impingement 

Presenter : IAN C. CLARKE
Affiliation: LOMA LINDA UNIVERSITY MEDICAL CENTER, USA

Many studies of MOM failures proposed that “steep cup” inclinations were the prime cause, i.e. “edge loading”. We developed a new 
algorithm to determine MOM wear-patterns and define whither edge-loading was present or not in both clinical and simulator studies. The 
cup wear-patterns were documented in metal-on-metal simulator studies.  Knowing wear-areas, the parameters in “steep-cup” inclination 
problems were solved as a function of hip diameter. The learning experience was that a small cup with a large wear-angle was much more 
likely to experience “edge-wear”. Larger cups had a greater margin of safety, the algorithm thus explaining why surgical placement of large 
cups was less critical. The learning experience here is that the MOS-algorithm confirmed known clinical risks as (1) small-diameters, (2) 
shallow-cups, and (3) steeply-inclined cups. Thecup-profile angle-P and wear-pattern angle-A were known parameters for each MOM 
design. The 2ndlearning-experience was that margin-of-safety (MOS) was easily calculated for any patient, simply using lateral-inclination 
angle-L on AP x-rays.

We conducted MOM hip-simulator studies to examine two risk scenarios, (1) with steeply-inclined cups, and (2) with 3rd-body abrasive 
wear by large metal particles. For cyclic hip-motion, the MOM cups moved from min-inclination of 23° to max-inclination of 70°. This was 
the steepest cup-inclination that could be run safely in hip simulators. This was also the first “steep-cup” simulator study wherein the wear-
patterns were predetermined using MOS algorithm. In four simulator studies, the wear with “steep-cups” was slightly higher as anticipated, 
but still in normal range. It was noted that yellow hip lubricants did not change color. In the 2ndsimulator study, using similar test methods, 
metal particles were added to test chambers. Within 2-hours of test, the yellow hip-lubricants changed to a blackcolor. Wear-rates were 
increased by an order of magnitude due to 3rd-body wear, with titanium particles producing highest wear. This learning experience 
showed that while steeply-inclined cops increased wear slightly, metal particles produced most dramatic elevation in CoCr wear. This study 
proved that, unlike COC bearings, MOM bearings were extremely sensitive to 3rd-body abrasive wear by metal particles and less sensitive 
to the often-suggested edge-loading scenario.

 Invited Speaker  

Title : Ceramic on ceramic in total hip: why is it the best: new data’s
Presenter : LAURENT SEDEL
Affiliation: UNIVERSITRY OF PARIS 7, FRANCE 

Ceramic on ceramic in total hip is used in clinical practice for 49 years. A number of clinical and experimental data were obtained over this 
period. Documentation insisted on fracture or noise generation but also lack of osteolysis and long term good results for more than 20 
years in young and active recipient. Recently more information’s came from registries data’s. With Rocco Pitto (New Zealand registry) we 
could present long term results and use multivariate analysis regarding different items including head size, patient age. As there was a 
marked difference regarding head size. With a ceramic head larger than 28 mm in diameter,  we did demonstrate that ceramic on ceramic 
presented the best long term clinical results compared to all other bearings including ceramic on polyethylene. This combination had 
different effects on complication rate: less revision for instability or recurrent dislocation and also it diminished by a factor of 2 the long 
term risk of deep joint infection. Even if we could anecdotally observe some fracture or noise that could be responsible for revision, the 
advantage are clearly demonstrated about the hip stability. Hip instability is one of the major reason for revision. 
Then the question is why did we observe this clinical stability? To explore and understand, we performed different researches.

Long term clinical results of ceramic on ceramic joint
From a consecutive group of 86 patients operated before 1987, we could trace 25 patients still alive, the majority still having their 
prosthesis with an excellent function after more than 30 years.

About capsule healing characteristics, we used MRI studies in patients operated with different materials ie CoC and MoP (metal on 
polyethylene) or CoP (ceramic on polyethylene). The neocapsule thickness was measured using a MRI imaging with MAVRIC system to 
avoid metal artefacts. Capsule thickness was superior in the group with COC (P<0001).

Another research concerned mechanical measurements of neocapsule obtained at revision surgery. A micro transducer permits to obtain 
mechanical measurements on pieces 5 mm long. Coc provide more rigid material clearly different from other fibrous tissues retrieved at 
revision. This is an ongoing research. 

Discussion and conclusion: Reasons for this biological superiority of COC couple in total hip replacement and the clinical consequence 
will be discussed. The current hypothesis is that this material is very well accepted by the human leaving tissues. The lack of foreign body 
reaction could explain the natural development of a strong and thick new capsule, and also explain the difficulty for bacteria to develop 
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on a non-inflammatory environment. More research will be needed to confirm these data’s. A new all ceramic knee prosthesis is under 
development. 
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Title : Microsurgery in musculoskeletal oncology
Presenter : KEIICHI MURAMATSU
Affiliation: YAMAGUCHI UNIVERSITY, JAPAN 

Microsurgery is one of the innovative operative techniques established in the 1960’s. It has dramatically expanded the field of extremity 
reconstruction with the development of new techniques such as but not limited to the following: finger replantation (1965), free 
composite tissue transfer (1970’s), head and neck reconstruction surgery (1980’s), head and facial allograft harvested from brain-dead 
patients (1998) and super-microsurgery (2000’s).

In the past, the clinical application of microsurgery is mainly limited to trauma patients. However, with the readily available microsurgical 
tools and the continuous development of technology, microsurgery in musculoskeletal oncology is beginning to be more popular. 

I hereby present the following microsurgical techniques: micro-dissection of benign neurogenic tumor; microvascular surgery for free 
vascularized bone graft; and micro-neural surgery for neuro-vascularized muscle transfer.

Subungual glomus tumor can be safely resected through the lateral subperiosteal approach under microscope. Schwannoma enucleation 
is considered to be the gold standard approach in this benign type of tumor. However, this procedure may sometimes lead to major 
neurologic deficit. Nowadays, enucleation via intra-capsular microsurgical techniques make this method safer and significantly less invasive.

Free vascularized bone grafting is a useful tool to reconstruct massive skeletal defects. Extracorporeally-irradiated autograft combined 
with vascularized bone graft seems to be the ideal graft for oncological reconstruction. In the clinical setting, the combination of free 
vascularized bone grafts with massive devitalized autografts in a hybrid complex is proven to provide adequate bone stock, immediate 
stability and mechanical support for weight bearing. It also enhances neo-vascularization to the avascular graft.

Functional neuro-vascularized muscle transfer following resection of soft tissue sarcoma provides not only better local control by allowing 
wider surgical margins but also adequate coverage and functional preservation of the affected extremity. An example of this type of 
muscle transfer is best indicated in quadriceps reconstruction.
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Title: Effect of thoracic and pelvic anteroposterior diameters on spinal sagittal alignment

Authors: JEONG HEO1 , WOO-KIE MIN1 , KYUNG-ROCK KIM1 

Presenter: KYUNG-ROCK KIM Corresponding Author: WOO-KIE MIN  Field: Hip

Affiliation: 1. KYUNGPOOK NATIONAL UNIVERSITY HOSPITAL { Orthopaedic }   

Introduction: Purpose: This study aimed to analyze the effect of the thoracic anteroposterior diameter (TAPD) and pelvic anteroposterior 

diameter (PAPD) on global sagittal alignment in asymptomatic patients with normal sagittal alignment. 

Materials and Methods: Patient sample: The study investigated 2042 adult patients who visited our hospital with a hip and knee problem 

without history of symptoms related to the entire spine. Only 57 patients with normal global sagittal alignment (C2-7 sagittal vertical 

axis [SVA] and C7-S1 SVA of <10 mm) were considered. Methods: Whole-spine standing lateral radiographs were obtained to analyze 

the following parameters: PI, pelvic tilt (PT), sacral slope (SS), lumbar lordosis (LL), thoracic inlet angle (TIA), T1 slope, cervical spinal 

parameters (angle of C0-2, C2-7, and C0-7), TAPD, and PAPD. Statistical analysis was performed using the Pearson correlation coefficients 

and multiple regression analyses. 

Results: Results: All the parameters showed a normal distribution. TAPD had a significant relationship with TK(r=0.458), TIA(r=0.677), and 

C0-2 angle(r=0.294) but no significant relationship with T1 slope and other cervical parameters. PAPD had a significant relationship with 

PI(r=0.309) and PT(r=0.463) but no significant relationship with LL, SS, and TK. The multiple regression analysis showed that TIA=21.974 

+ 0.405 (TK) + 0.188 (TAPD) (p<0.0001). 

Conclusion: Conclusions: The TAPD and PAPD were associated with the TIA, TK, C0-2 angle, PI, and PT, which act as key factors in spinal 

sagittal alignment. However, there was no direct correlation with the other cervical parameters, T1 slope, and LL. The TAPD and PAPD 

might have indirect effects on cervical and lumbar spinal sagittal alignment based on the TIA, TK, and PI. 

Acknowledgment: None 

Keywords: Global spinal alignment; Thoracic anteroposterior diameter, Pelvic anteroposterior diameter
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Title: Does Coronal or Sagittal Correction for Adult Spinal Deformity Affect Pelvic Acetabular Orientation?

Authors:  YONG-CHAN KIM1 , KEE-YONG HA1 , KI-TACK KIM1 , SUNG-MIN KIM1 , JOONG-WON LEE1 , DONG-WON SEO1 , KYUNG-UK 

MIN1 

Presenter: SUNG-MIN KIM Corresponding Author: YONG-CHAN KIM  Field: Spine

Affiliation: 1. KYUNGHEE UNIVERSITY HOSPITAL AT GANGDONG { Orthopaedic }   

Introduction: The purposes of this study were to assess the change in coronal measures for acetabular coverage as a result of ASD 

correction and analyze the relationship of postoperative changes of coronal and sagittal spinopelvic parameters and the acetabulum. 

Materials and Methods: 108 consecutive ASD patients who had undergone the spinal surgical correction were evaluated using a whole 

spine imaging. We measured standard coronal and sagittal spinopelvic parameters. Coronal acetabular coverage parameters included 

Tönnis angle (TA), lateral center edge angle (LCEA), and angle of Sharp (SA). All radiographic parameters were measured preop and at 

2-years postop. Paired t tests were used to determine whether there was a significant change between time points and linear regression 

was used to assess the relationship of postop changes of spinal and acetabular alignments. 

Results: The surgical correction for ASD resulted in a significant decrease of TA (p<0.001) and increase in LCEA (p<0.001) and SA (p<0.001). 

The changes in lumbar lordosis (LL), PT, and pelvic incidence (PI)-LL mismatch demonstrated significant effect on TA, LCEA, and SA (r 

=-0.061 to -0.389; r =0.068 to 0.235) at right and left, respectively. Multivariate linear regression revealed the strongest predictor for the 

change in coronal measures for acetabular coverage was a change in PT (β=-0.308 to -386; β=0.234 to 0.235). 

Conclusion: The surgical correction of ASD significantly changed acetabular orientation resulting in increased anterior coverage of the 

femoral heads. Moreover, coronal acetabular orientation is related to sagittal correction of ASD, most closely related to a change in PT. 

Coronal correction for ASD did not significantly affect coronal acetabular orientation. 

Acknowledgment: It has been established that small changes in pelvic tilt are capable of significantly influencing multiple radiographic 

measures of acetabular coverage in cadaveric models. However, it is unclear if surgical correction for adult spinal deformity (ASD) has 

an impact on coronal measures for acetabular coverage. In addition, there is little information concerning the relationship between hip 

alignment and spinal alignment after surgical correction for ASD. 

Keywords: Adult spinal deformity, surgical correction, coronal plane, sagittal plane, acetabular coverage
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Title: The effect of age on sagittal plane profile of the lumbar spine according to standing, supine, and various sitting positions

Authors: SEUNG-WOO SUH1 , JAE-HYUK YANG1 , DONG-GUNE CHANG1 , JEONG-HWAN AHN1 , WOON KIM1 

Presenter: WOON KIM Corresponding Author: JEONG-HWAN AHN  Field: Spine

Affiliation: 1. DEPARTMENT OF ORTHOPAEDIC SURGERY, SANGGYE PAIK HOSPITAL { Orthopaedic } , 2. DEPARTMENT OF ORTHOPAEDIC 

SURGERY, KOREA UNIVERSITY GURO-HOSPITAL { Orthopaedic }   

Introduction: The sagittal alignment of the spine changes depending on body posture and degenerative changes. This study aimed to 

observe changes in sagittal alignment of the lumbar spine with different positions (standing, supine, and various sitting postures) and to 

verify the effect of aging on lumbar sagittal alignment. 

Materials and Methods: Whole-spine lateral radiographs were obtained for young volunteers (25.4 ± 2.3 years) and elderly volunteers 

(66.7 ± 1.7 years). Radiographs were obtained in standing, supine, and sitting (30°, 60°, and 90°) positions respectively. We compared 

the radiological changes in the lordotic and segmental angles in different body positions and at different ages. Upper and lower lumbar 

lordosis were defined according to differences in anatomical sagittal mobility and kinematic behavior. 

Results: Lumbar lordosis was greater in a standing position (52.79° and 53.90° in young and old groups, respectively) and tended to 

decrease as position changed from supine to sitting. Compared with the younger group, the older group showed significantly more 

lumbar lordosis in supine and 60° and 90° sitting positions (P = 0.043, 0.002, 0.011). Upper lumbar lordosis in the younger group changed 

dynamically in all changed positions compared with the old group (P = 0.019). Lower lumbar lordosis showed a decreasing pattern in both 

age groups, significantly changing as position changed from 30° to 60° (P = 0.007, 0.007). 

Conclusion: Lumbar lordosis decreases as position changes from standing to 90°sitting. The upper lumbar spine is more flexible in 

individuals in their twenties compared to those in their sixties. Changes in lumbar lordosis were concentrated in the lower lumbar region in 

the older group in sitting positions. 

Acknowledgment: none 

Keywords: Spine, Lumbar lordosis, Position change, Age

 Presentation No. 4  

Title: Effect of teriparatide for reducing the incidence of proximal junctional kyphosis/failure (PJK/PJF) in patients after adult spinal 

deformity (ASD) surgery

Authors: JAE HEOUK CHOI1 , OHSANG KWON1 , HO-JOONG KIM1 , JIN S. YEOM1 

Presenter: JAE HEOUK CHOI Corresponding Author: HO-JOONG KIM  Field: Spine

Affiliation: 1. SEOUL NATIONAL UNIVERSITY BUNDANG HOSPITAL { Orthopaedic }   

Introduction: Proximal junctional kyphosis/failure (PJK/PJF) after adult spinal deformity (ASD) surgery is a cause of neurological symptoms 

and reoperation. The purpose of this study was to investigate the frequency of complications and to investigate whether treatment of 

parathyroid hormone can reduce the incidence of complications. 

Materials and Methods: We retrospectively analyzed the patients who underwent adult spinal deformity (ASD) in a single organ, and 

compared the patients who underwent parathyroid hormone treatment for 3 months after surgery between who didn't use medication 

after surgery with the results of clinical and radiologic results. There were no differences in age, height, and weight between the two 

groups. 

Results: There were no significant differences in age, sex, height, weight, and BMI between the two groups. The upper most fixed segment 

was mainly made in the lower thoracic vertebra and the lowest fixed segment was made mostly in the sacrum or ilium. The incidence of 

proximal junctional kyphosis only was 11 out of 46 (24%) in the group without parathyroid hormone and 5 (12%) out of 39 in the group 

treated with parathyroid hormone. In the group treated with parathyroid hormone the incidence is decreased 46.4% after the adjacent 

segment. The ODI and EQ-5D scores used to assess the severity of symptoms were not significantly different between the two groups at 

preoperative and postoperative 3 and 6 month follow-up. 

Conclusion: After 3 months of administration of parathyroid hormone after adult spinal deformity (ASD) surgery, the incidence of proximal 

junctional kyphosis/failure (PJK/PJF) could be reduced. ODI and EQ-5D were not related to the administration of parathyroid hormone, but 

decreased after the operation. It is necessary to understand precisely the effect of parathyroid hormone through randomized controlled 

study. 

Acknowledgment: none

Keywords: 성인 척추 변형, 요추 퇴행성 후만, 근위 인접 분절 후만, 부갑상선 호르몬
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Title: Incidence of congenital scoliosis and pattern of the diagnosis: a nationwide HIRA big data analysis (The S-KO-LIOSIS study)

Authors:  JI-WON KWON2 , WOOSUNG DO1 , SAHYUN SUNG1 , SOO-BIN LEE1 , CHANG-YK LEE1 , HYE SUN LEE3 , SINAE KIM3 , SEONG-

HWAN MOON1 , HWAN-MO LEE1 , BYUNG-HO LEE1 

Presenter: WOOSUNG DO Corresponding Author: BYUNG-HO LEE  Field: Spine

Affiliation: 1. SEVERANCE HOSPITAL { Orthopaedic } , 2. ILSAN HOSPITAL { Orthopaedic } , 3. YONSEI UNIVERSITY COLLEGE OF MEDICINE { Others 

(Biostatistics Collaboration Unit) }  

Introduction: To date, there have been traditionally many reports on surgical outcomes of congenital scoliosis (CS) associated with specific 

anomalies.  However, there were few demographic studies on CS. The purpose of this study is to compare CS patients with age matched 

control using the Health Insurance Review and Assessment Service (HIRA) data. 

Materials and Methods: T. Among all payment claims on the National Health Insurance Service and the Health Insurance Review and 

Assessment(NHIS-HIRA) database from January  2010 to December 2015, we extracted only those in which the main or secondary reason 

for the visit was scoliosis (congenital scoliosis; Q765, Q763), as defined by the International Classification of Diseases, 10th revision. The 

initial diagnoses of CS was presumed as the time when the diagnosis code of the CS was registered in the HIRA system for the first time. 

The age, gender, each of 1 and 5 year-age interval was compared with that of age- matched control. The control data were gathered from 

the governmental statistics office. 

Results: The statistics population estimated population ratio 2010 congenital scoliosis incidence was 59.1 people per 100,000 people 

(674 out of 11,408,232 aged between 0 to 19 years). The age-specific incidence at the time of diagnosis was 219.4 per 100,000 at age 

0, and when incidence is calculated on a 1-year basis, the incidence ratio from 13 to 17 years was identified as 2nd growth spurt occurs.  

The population of men aged 0 to 19 was 5,977,522 and the population of women was 5,430,710 in 2010. Based on this, the incidence of 

the 0-year-old male was 23.8.6 per 100,000 people and the 0-year-old female was 199.1 per 100,000 people. Then the bimodal pattern 

surface is shown up to the 2nd growth spurt, and the female 2nd spurt period (Korean average carbide age: 12.8 years) and the incidence 

2nd peak so that the 2nd growth spurt difference between male and female agrees with the side about 2 years. It could be observed that 

it existed before men for part 2 years. 

Conclusion: CS had low incidence rate through from 2010 to 2016, and the pattern of the diagnosis was associated with the growth spurt 

period. Therefore, screening and work up of vertebral malformation may be needed in both neonates and adolescents. 

Acknowledgment: none 

Keywords: incidence, congenital scoliosis, HIRA, diagnosis pattern
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Title: Incidence of neuromuscular scoliosis and pattern of medical institute utilization by patients (The S-KO-LIOSIS study)
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Presenter: JUNG-HWAN KIM Corresponding Author: BYUNG-HO LEE  Field: Spine

Affiliation: 1. SEVERANCE HOSPITAL { Orthopaedic } , 2. SEVERANCE HOSPITAL { Others (Department of Pediatrics) } , 3. ILSAN HOSPITAL { 

Orthopaedic } , 4. YONSEI UNIVERSITY COLLEGE OF MEDICINE { Others (Biostatistics Collaboration Unit) }   

Introduction: Publications on neuromuscular scoliosis are limited to surgical treatments and outcomes, and rarely to understanding the emotional 

burden on parents. There is no known nationwide, age-matched study on neuromuscular scoliosis. This study is to evaluate the epidemiology of 

neuromuscular scoliosis and utilization pattern of medical institutes via an age-matched, cross-sectional nationwide investigation. 

Materials and Methods: A search was conducted using the National Health Insurance and Health Insurance Review and Assessment 

Service databases for cases between 2010-2015 from South Korea with the scoliosis diagnosis code from the International Classifications 

of Diseases, Tenth Revision. We included data of 350 504 age-matched (0-19 years) patients diagnosed with scoliosis and 1 516 

neuromuscular scoliosis patients. The incidence of neuromuscular scoliosis was analyzed statistically based on age, sex, proportion of 

surgically treated patients, and utilization patterns of medical institutions. 

Results: The overall incidence was 0.1~4.7 per 100 000 persons. The groups aged 10-14 and 15-19 years demonstrated the highest 

incidence. Among 1 516 patients, 676 (44•6%) were diagnosed during the growth-spurt years (males: 12-16 years, females: 10-14 years). 

Surgeries were performed on 105 patients (6.9%)  within 6 years of diagnosis: 72 patients (69%) were 10-14 years and 29 patients 

(28%) were 15-19 years. Among them, Posterior surgeries (N0446, N0447) were performed in 104 patients (representing 6.9% and 

99% of all patients diagnosed and surgically treated, respectively) as follows: 1 (0.01%), 3 (0.03%), 71 (68.2%), and 29 patients (27.9%) 

from the groups aged between 0-4, 5-9, 10-14, and 15-19 years, respectively. Furthermore, 21%, 9.0%, 5.9%, 0.3%, and 55.8% of the 

neuromuscular scoliosis diagnoses were made in tertiary, general, regular, nursing hospitals and private clinics, respectively. The surgeries 

were performed at tertiary (84.8%) and general hospitals (15.2%). 

Conclusion: The nationwide, age-matched population-based incidence of neuromuscular scoliosis  was 0.1-4.7 per 100 000 persons, and 

the proportion of patients treated surgically within 6 years of diagnosis was 6.9%. Most of the surgeries were posterior (99%). These 

patients should be carefully monitored on the risk of diagnoses and progression of neuromucular scoliosis for surgery around growth spurts. 

Acknowledgment: none 

Keywords: incidence, neuromuscular scoliosis, HIRA, medical institute utilization
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Title: Analysis and evaluation of the effect on clinical significance and daily life satisfaction of pelvic fixation in neuromuscular scoliosis 

patients

Authors: JAE-HYUK YANG2 , SEUNG-WOO SUH2 , DONG-KYUN CHANG1 , WOON KIM2 , JEONG-HWAN AHN1 , AN-SEONG CHANG1 

Presenter: WOON KIM Corresponding Author: JAE-HYUK YANG  Field: Spine

Affiliation: 1. DEPARTMENT OF ORTHOPAEDIC SURGERY, SANGGYE PAIK HOSPITAL { Orthopaedic } , 2. DEPARTMENT OF ORTHOPAEDIC 

SURGERY, KOREA UNIVERSITY GURO-HOSPITAL { Orthopaedic }   

Introduction: 신경 근육성 척추 측만증 환자에서 15도 이상 골반각 변형이 있는 경우 척추체의 관상 및 시상면 정렬을 얻기 위해서 장골 나사못을 이요

한 골반 교정을 시행한다. 하지만 신경 근육성 척추 측만증 환자의 경우 많은 경우 휠체어 생활을 하거나 준와상 상태인 경우가 많아 골반 고정을 통해 얻

어진 골반 교정이 삶에 질에 미치는 영향에 대하여 많은 논란이 있어왔다 이에 신경 근육성 척추 측만증 환자에서 시행한 골반 고정이 척추 변형에 미치는 

영향을 영상학적으로 분석하고, 환자의 삶의 질에 미치는 영향을 분석해 보고자 한다.  

Materials and Methods: 본원에서 2009년부터 2016년까지 신경 근육성 척추 측만증으로 수술을 시행하였던 149명의 환자를 대상으로 하였다. 이중 

관상면 촬영상 측만각이 60도 이상이고 골반각이 15도 미만인 환자는 본 연구에서 제외 하였다.  환자는 골반 고정을 시행한 그룹 (Group A), 천추 1번 

까지만 고정을 시행한 그룹 (Group B)및 요추5번 상부에서 교정을 시행한 그룹(Group C)으로 나누어 비교 분석을 시행하였다. 영상학적인 평가를 위해

서 Cobb’s각, 골반 경사각, 관상면 균형 (CSVL) 및 시상면 균형 (SVA)를 측정하였다.  수술 전 및 후 환자의 상태 평가를 위해서 GMFCS (Gross motor 

function classification system)를 측정하였으며, 추가로 수술 후 환자의 삷의 질 및 상태 평가를 위하여 수술후 2년이 경과한 시점에서 삶의 질 평가 

(Bridwell et al.)를 시행하였다.  각 그룹간 비교를 통해서 골반 고정의 유용성을 평가 하였으며, 통계학적인 검사는 SPSS 21.0 (IBM)을 이용하여 시행하

였고, P 값이 0.05 이하인 경우 유의한 검사로 판단하였다. 

Results: 총 82명의 환자를 대상 (근육병 환자: 33명, 신드롬성 측만증: 2명, 뇌성마비: 25명, 척수 손상: 3명, 기타: 16명)으로 하였다. 수술 전 및 후 

Cobb각, 골반 경사각, 관상면 균형 및 시상면 균형은 각각 평균 87.6°, 38.9°, 28.2°, 11.3°, 49.5mm, 35.4mm, 69.1mm, 41.5mm으로 측정이 되었다 

(p<0.001, P< 0.001, p= 0.001, p=0.005).  수술 전 GMFCS 값은 4.6로 확인되었으며, 수술 후에는 4.7로 확인되었고 수술 전 후 차이는 확인되지 않

았다 (p= 0.5).  각 그룹간 비교전 연령, 성별, 질환의 분포, 수술전 Cobb각, 수술전 골반 경사각, 수술전, 관상면 균형 및 시상면 균형등을 비교 하였으며, 

통계학적으로 차이가 없음을 확인 하였다. (all p> 0.05) 각 그룹간 비교에서 Cobb각, 관상면 교정 및 시상면 교정 값의 통계학적인 차이는 확인되지 않았

다. (p= 0.635, 0.055, 0.949) 골반각 교정율을 각 그룹간 비교 하였으며, 그룹 A, B 및 C에서 각각 50.6%, 63.2%, 54.7% 교정되었으며 (p= 0.1.06), 

그룹간 골반 경사각의 교정 정도 항목 비교상 통계적으로 유의한 차이는 확인되지 않았다. (p= 0.051).  환자 만족도 설문 평가상 기능 평가, 합병증, 수술 

만족도 항목에 대하여 각 그룹간 비교 시행하였으며, 통계학적인 차이는 확인되지 않았다 (p= 0.654, 0.700, 0.928). 

Conclusion: 신경 근육병 척추 측만증 환자에서 골반 나사못을 이용한 골반 골정술은 관상면 및 시상면 교정에 효과적인 술식으로 판단되지 않으며, 수

술후 환자의 삷의 질 호전에 영향을 미치지 않는 것으로 판단된다.  
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Introduction: Maintaining LS arthrodesis and global sagittal balance after long fusion to the sacrum remains an important issue in surgical 

treatment for adult spinal deformity (ASD). For achieving a solid fusion at L5-S1 after long spinal fusion, various bone graft substitutes have 

been widely used and recently, researches using recombinant human bone morphogenetic protein-2 (rhBMP-2) are actively under way. The 

purpose of this single-center, investigators-initiated pilot study was to evaluate the efficacy of Escherichia coli-derived rhBMP-2 in anterior 

L5-S1 fusion when performing long spinal fusion in ASD patients. 

Materials and Methods: A prospective study of 20 subjects with lumbar degenerative kyphosis (average age 69.2 years) who underwent 

surgical correction including an anterior interbody fusion of the L5-S1 was analyzed. Achievement of lumbosacral fusion was evaluated by 

analyzing 3-dimentional CT at 3 months, 6 months, 9 months and 1 year after surgery. Clinical outcomes were evaluated and compared 

preoperatively, 6 months and 1 year after surgery. 

Results: The overall fusion rate at postoperative 3 months was 25.0%, 40.0% at 6 months, 72.2% at 9 months and 81.8% at 1 year 

postoperatively. A visual analogue score and Oswesty disability index were 5.79 and 27.5 at preoperative and were improved to 2.8 and 

16.2 at 6 months after surgery, 2.2 and 12.9 at 1 year after surgery(p<0.001 and 0.001, respectively). 

Conclusion: Application of rhBMP-2 in anterior L5-S1 fusion is helpful for achieving solid fusion and improves clinical outcomes in surgically 

treating adult spinal deformity. 

Acknowledgment: There is no additional person who has contributed to this study except the authors. 
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Introduction: There has been some debate in the selection of L3 or L4 as the LIV for the correction of structural TL/L curve. However, there 

is a limited information about the changes in disc wedge or vertebral body tilt angles below the L3 LIV. The purpose of this study was 

to evaluate the stability of remained lumbar curve by the review of serial changes in L3/L4 disc wedge and L4 body tilt angle in patients 

with idiopathic scoliosis who underwent posterior-only fusion to L3 lower instrumented vertebra (LIV) for the correction of structural 

thoracolumbar/lumbar (TL/L) curve for a minimum 5-year follow up. 

Materials and Methods: Forty-seven patients were included (mean age 16 years 7 months, follow-up 8 years 2 months). The Cobb angle of 

the TL/L curve, L3/L4 disc wedge angle, L4 tilt angle, trunk shift (TS), and apical vertebral translation (AVT) were compared preoperatively 

and at postoperative 5 days (POD5), 1 month (POM1), 6 months (POM6), 2 years, and final follow-up. 

Results: The Cobb angle of structural TL/L curve was improved to 12.1±8.0° compared with preopearive 51.8±9.2° (p<0.001). The L3/L4 

disc wedge (4.3±2.7°) and L4 tilt angle (8.8±4.2°) were most increased at POM6 and decreased thereafter. The L4 tilt angle (7.6±4.0°), 

AVT (19.2±9.3mm), and TS (-5.0±10.0mm) were improved at final follow-up compared with POD5 (8.7±4.2°, 21.7±9.9mm, -11.8±20.8mm, 

respectively p<0.05). However, the final L3/L4 disc wedge angle (3.3±2.3°) increased compared to POD 5 (2.3±1.8°, p=0.009), with no 

significant difference between the pre-operation and final follow-up. 

Conclusion: When LIV was selected as the L3, the L3/L4 disc wedge and L4 tilt angle increased at POM6. Thereafter, the L4 tilt showed 

spontaneous improvement; however, the L3/L4 disc wedge angle may remain unchanged to adjust for body balance. 
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Introduction: Study design. Motion analysis Objective. To analyze pelvic compensation during walking in patients with severe sagittal plane 

deformity using motion analysis. Summary of Background Data. How compensation for sagittal imbalance works during walking remain 

unknown. 

Materials and Methods: A total of 44 patients with sagittal plane deformity who were scheduled to undergo surgery were included. 

Motion analysis was performed 3 times during walking consecutively. In the motion analysis, the angle of anterior pelvic tilt (Ant-PT), trunk 

kyphosis (TK), and center of gravity (CoG) distance from the center of mass (CoM) of the pelvic segment, and angles of hip and knee joints 

during gait were estimated. Depending on the change of Ant-PT angle, TK angle, and CoG distance from CoM of the pelvic segment, 

Ant-PT+/Ant-PT-, TK+/TK-, and CoG+/CoG- groups were classified. “+” and “-” mean the increase and decrease, respectively, of values of a 

variable from the 1st to 3rd trials. 

Results: The mean Ant-PT angle, TK angle, and CoG distance from CoM of the pelvic segment increased progressively, and the difference 

in values of these parameters from the 1st to 3rd trials was statistically significant (P = 0.046, P = 0.004, and P = 0.007 for Ant-PT angle, 

TK angle, and CoG distance from CoM of pelvic segment, respectively). Among 44 patients, 27, 31, and 34 patients were classified into 

Ant-PT+, TK+, and CoG+ groups, respectively. Older age and higher BMI were significantly Structured Abstract (300 words) associated 

with the Ant-PT+ group. The CoG+ group demonstrated a significantly higher height and weight than the CoG- group. 

Conclusion: The present study elucidated the risk factors for progressive worsening of sagittal balance during walking in patients with 

severe sagittal plane deformity. Therefore, a greater corrective angle might be needed for optimal sagittal balance in the patients with 

sagittal plane deformity who have high height and weight, or obesity. 
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Introduction: We aimed to determine the perioperative complications of oblique lumbar interbody fusion (OLIF) as first staged procedure 

of anterior and posterior combined surgery for adult spinal deformity (ASD) accompanied sagittal imbalance; what kinds of perioperative 

surgical complications occur in radiological and clinical aspect, what factors affect complications occur.  

Materials and Methods: Perioperative period was defined 1 week interval of anterior and posterior procedure. All patients take the 

preoperative and postoperative simple radiography and MRI. Cage placement was evaluated. Cage placement included displacement 

(sinking down, migration) and vertebral body fracture. During 1 week, clinical complaints of patients were evaluated 

Results: A total of 46 patients were eligible to be included. A total fusion segments were 138. 1 week after OLIF, 14 patients/33 segments 

(30.4/23.9%) underwent end plate injury associated cage placement change. Sinking down was most common cage placement-related 

complications. Large correction angle was showed significant different, and using bigger height cage than height of full extension lateral 

view show significant different following end plate injury. Although 32.6% of patients experienced clinical perioperative complications, 

that were relatively minor and transient. Most common complication was severe postoperative pain (over VAS 7), and hip flexor weakness 

was spontaneously resolved within 1 week. 

Conclusion: OLIF has more end plate injury than we expected in treatment modalities for ASD accompanied sagittal imbalance. Thus 

surgeon should be cautious about end plate injury during OLIF procedure especially when surgeon do not release anterior longitudinal 

ligament. It is difficult to enough lordosis correction only by OLIF, so do not try an impractical correction goal and insert immoderate cage 
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Introduction: Pedicle subtraction osteotomy (PSO) is an effective technique to restore sagittal balance. However, it is a technically 

demanding procedure, associated with a high risk of rod fracture. The purpose of this study is to investigate the effect of preoperative 

status, rod contour, and the interbody fusion at two adjacent discs following PSO on rod fractures. 

Materials and Methods: We retrospectively reviews all consecutive cases who underwent PSO at a single lumbar segment for sagittal 

imbalance from 2003 to 2017. All surgeries were performed with pedicle screws and 6.35mm titanium-alloy rod. Exclusion criteria were 

incomplete data, a follow-up period of less than 1-year, and dual rod. Demographic, operative, and radiographic data were analyzed. 

Full-spine radiographs were analyzed at baseline and postoperatively. Cox proportional hazard models were used to determine factors 

associated with rod fracture. 

Results: Forty-seven patients were available for analysis. Mean follow-up period was 36.3 years (1-14). Rod fracture occurred in 7 patients 

(14.9%): 4 patients with bilateral rod fracture and 3 patients with unilateral rod fracture. Except 1 case with rod fracture at L5-S1 level, all 

rod fracture occurred at the PSO level. Among these 3 patients, 1 patient had bilateral rod fracture 8 months after the first rod fracture. 

Rod fracture occurred at median 16.7 months (8-136). Revision surgery was performed in 3 patients with bilateral rod fracture. Risk factors 

for rod fracture were a lack of anterior support (floating PSO), the perioperative change of LL, rod contour angle, the perioperative change 

of segmental angle of index vertebra, preoperative SVA, and the perioperative change of SVA on univariate analysis. On multivariate 

analysis, floating PSO was a significant risk factor (p=0.049) and LL correction was close to statistical significance (p=0.057) 

Conclusion: Rod fracture occurred with an incidence of 14.9%. Rod fracture can occur late even after several years. To avoid rod fracture, 

anterior support at adjacent intervertebral discs should be considered. 
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Introduction: There have been controversies over whether the cervical spine surgeries have improved the sagittal alignment of the whole 

spine or not. We have reported the functional sagittal alignment using the sagittal end vertebrae and Cobb’s angle. However, there is no 

study evaluating the change of sagittal alignment after cervical spine surgeries based on the functional sagittal alignment. The purpose of 

the present study is to identify the change of sagittal alignment after cervical spine surgeries based on the functional sagittal alignment. 

Materials and Methods: Standing radiographs of the sagittal whole spine were taken in the 62 patients before and after cervical spine 

surgeries. The average age was 56.8 ± 11.9 years (35-85 years) with 29 women (46.8%) and the mean follow-up period was 22.0 ± 18.3 

months (1-74 months). Before and after the surgery, we measured the cervical lordosis, thoracic kyphosis, lumbar lordosis, pelvic incidence, 

pelvic tilt, sacral slope, and T1 sagittal slope. Using the Cobb's angle between the lower horizontal line of the radiograph, sagittal end 

vertebra and the McGregor's line, first lordotic α curve, first kyphotic β curve, second lordotic γ curve, and second kyphotic δ curve were 

measured as well as the distance from S1 posterosuperior corner to C2 plumb line, and T1 plumb line. 

Results: Anterior cervical surgeries were performed in 57 patients (91.9 percent) and posterior cervical surgeries in 5 patients (8.1 percent). 

After the surgeries, the distance from the S1 posterosuperior corner to C2 plumb line and T1 plumb line decreased, and the T1 sagittal slip 

and second lordotic δ angle increased. The other parameters did not have the differences. 

Conclusion: There were no changes of the sagittal plane alignment in thoracic and lumbar vertebrae after cervical surgery, but the sagittal 

plane alignment around cervical vertebrae was improved. 
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Introduction: Background Context: Odontoid process fractures have been classified using several classification systems. Type III fractures 

of the odontoid process are classified according to the definitions by Anderson & D’Alonzo and Grauer. Although these 2 classification 

methods are sometimes ambiguous, there is a clear difference between them. Moreover, fractures that are difficult to distinguish using 

these 2 methods have also been reported. As previous studies about odontoid process fractures included relatively few samples, they 

might have excluded various fracture types. Purpose: In this study, we aimed to suggest a new classification method for odontoid process 

type III fractures. 

Materials and Methods: Patient Sample: Patients with odontoid process fractures among those with traumatic C2 cervical vertebral(axis) 

fractures who visited the different centers involved in this study were retrospectively analyzed. A total of 198 patients were identified. 

All fractures that separated the odontoid process from the body of axis were reclassified as type III, and 34 cases were confirmed using 

radiography and computed tomography. Outcome Measures: Methods: We subdivided odontoid process type III fractures into groups A, 

B, and C (A, similar to Anderson & D’Alonzo’s definition; B, similar to Grauer’s definition; and C, fractures that could not be classified using 

traditional methods). Four independent observers analyzed the cases at 2-month intervals. Each observation was followed by intra- and 

inter-observer reliability tests with determination of the kappa value. 

Results: Each case was reclassified into the group with the highest agreement. Group A included 15 cases; group B, 10 cases; and group 

C, 8 cases. One case could not be classified (the evaluation result was equivocal between group A and group B). The mean kappa value 

of the inter-observer reliability was 0.7385. Meanwhile, the kappa value of intra-observer reliability was 0.9195. In morphological analysis 

in group C, 6 of 8 cases showed the same fracture type. The fracture line did not involve the facet joint and started from the odontoid 

process base to the C2 body in a coronal oblique direction. 

Conclusion: We classified group A as type IIIa, group B as type IIIb, and 6 cases in group C as type IIIc. Type IIIa was defined as odontoid 

base fractures without C1-2 facet involvement. Type IIIb was defined as odontoid base fractures with C1-2 facet involvement. Type IIIc was 

defined as odontoid base fractures that run in a coronal oblique direction to the C2 body 
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Introduction: Interspinous motion (ISM) analysis on dynamic cervical radiographs has been commonly used for assessing fusion status after 

anterior cervical arthrodesis because it is easy to reproduce and is a reasonable screening tool to detect pseudarthrosis. Because giving 

stability support to the fusion segment is the most critical factor to improve fusion rate, anterior cervical plating is recommended in many 

kinds of research in cervical arthrodesis surgery. However, the serial change of ISM over time after arthrodesis has not been reported, and 

also, the effect of anterior cervical plating on the motion of the operating segment has not been documented. The purpose of this study is 

to demonstrate the differences in serial interspinous motion until postoperative 1-year based on anterior cervical plating or not.  

Materials and Methods: The radiographic and medical records were collected retrospectively.  Among the consecutive 257 patients 

underwent one-level anterior cervical discectomy and fusion or corpectomy for degenerative disease from C34 to C7T1 from 2010 to 2017, 

total 98 patients who did not take serial postoperative dynamic radiographs at postoperative 3, 6, and 1-year (88 patients) and underwent 

revision surgery at index level (10 patients) were excluded. Total 159 patients with 225 segments were enrolled and were divided into 

three groups (group I: graft alone and group II: anterior plating with graft at one-level, group III: one-level corpectomy with plating). ISM 

and superjacent ISM were evaluated on 150% magnified radiographs at postoperative 3, 6 and 12 months. Fusion criteria were defined as 

ISM<1mm at postoperative 1-year. 

Results: All groups showed serially decreased ISMs with times in postoperative 1-year. Group II showed significantly lower ISM compared 

to group I (p=0.001) and III (p=0.017) in postoperative 1-year. Group III showed a significant decrease of ISM between 6 month and 1-year 

period, but there was no significant difference between group I and III (p=0.099) in postoperative 1-year. The differences among groups 

at each follow-up period demonstrated that ISM was significantly lower in group II compared to group I and III at postoperative 3 and 6 

months. The fusion rate (ISM<1mm) at postoperative-1-year was 32%, 68%, and 52% in Group I, Group II and Group III respectively. 

Conclusion: The considerable motion at the operated segment was observed even anterior cervical arthrodesis in all groups at 

postoperative 3 and 6 months, but the motions were gradually decreased in 1-year. Anterior plating in one-level showed significant lower 

segmental motion during postoperative 1-year and especially at 3 and 6-month postoperatively. From this retrospective radiographic study, 

ISM on dynamic radiographs gradually decreased on operated segments until the postoperative 1-year, anterior cervical plating with or 

without corpectomy. Anterior cervical plate fixation was an important factor to reduce segmental motion at operated level especially in the 

early postoperative state. 
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Introduction: Various mechanical complication might occur after multilevel posterior cervical fusion, such as screw pull out, compression 

fracture and metal breakage. But there is little literature about complication rate comparison between caudal fusion ending level C7 or T1. 

Objectives of this study were to find out if there is a difference in the complication rate in patients undergone multilevel posterior cervical 

spinal fusions ending at C7 or T1 

Materials and Methods: Consecutive 59 patients with cervical myelopathy who had undergone three or more level posterior cervical fusion 

were evaluated and followed at least 1 years. Patients were divided into 2 groups on the basis of the caudal level of the fusion, C7 or T1, and 

the complication rate was determined. Clinical outcome was studied subjective improvement rate, neck pain VAS, arm pain VAS, NDI, and 

JOA score. C1-2 lordosis, C2-7 lordosis, C2-7 sagittal vertical axis (SVA), and T1 slope were measured on preoperative and the last follow-up. 

Results: The overall complication rate was 10.1%(6/59). The higher rate complication rate was identified in the group of C7 than T1 (13.5% 5/37, 

4.5% 1/22, P=0.008). All 5 cases of C7 group complications were C7 body fracture with pedicle screw loosening, and 1 case of T1 group was 

T1 pedicle screw metal breakage. In C7 group, C2-7 SVA was worsened, and T1 slope was increased after the surgery. In T1 group, no significant 

change occurred in C2-7 SVA after the surgery in T1 group. The last follow-up T1 slope was similar with preoperative T1 slope in group. 

Conclusion: This study showed that in multilevel posterior cervical fusion, mechanical complications occur more when distal fusion level 

was stopped at C7. Based on the results of this study, we recommend distal fusion extends to T1. 
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Introduction: Although several studies have demonstrated how ossification of the posterior longitudinal ligament (OPLL) progresses after 
laminoplasty or fusion, its progression in conservatively managed patients remains unclear. Therefore, this study aims to elucidate the 
progression of OPLL in conservatively managed patients and determine its risk factors. 
Materials and Methods: Medical records and radiographic data of 97 patients who were conservatively managed for OPLL and followed-
up for at least 2 years were retrospectively reviewed. Patients with vertical growth >2mm were classified as the vertical progression group. 
Segments with thickness progression of >1mm on sagittal computed tomography (CT) were classified as thickness progressed segments, 
and patients who had at least one progressed segment were classified as the thickness progression group. Based on the characteristics 
at each disc level, the ossified mass at each segment was classified into four types—type 1, no disc space involvement; type 2, involving 
disc space but not crossing; type 3, crossing the disc space but not fused; and type 4, completely fused. Furthermore, we assessed the 
formation of trabeculation within the ossified mass from axial CT images. 
Results: Out of 97 patients in total, 27 (27.8%) exhibited progression in vertical direction, 22 (22.7%) in thickness, and 12 (12.4%) in both 
directions. Of the 244 segments evaluated, 25 (12.4%) showed progression in thickness. Vertical progression was observed in younger 
patients (p<0.01), patients who had longer initial vertical length of the ossified mass (p=0.04), and when ossified mass involved C2–C3 
(p<0.01). Moreover, the progression in thickness was more often observed in patients with ossified mass involving C2–C3 (p<0.01). The 
progression in both directions was observed more often in the mixed-type OPLL. The analysis of each segment revealed that progression 
occurred most often in type 3 segments (18/25, 72.0%), which was statistically significant (p<0.01). In type 3 segments, thickness 
progression was found more frequently in segments for which segmental ROM was ≥5 degrees (10/32, 31.3% vs 8/65, 12.3%, p=0.04). 
Although the initial thickness did not exhibit a marked difference between both groups, the rate of segments whose initial thickness was 
>5mm was significantly higher in progressed segments (15/25, 60.0% vs. 77/219, 35.2%, p=0.03). Furthermore, trabeculation within the 
ossified mass was only observed in nonprogressed segments (16/219, 7.3 % vs. 0/25, 0%, p=0.38). 
Conclusion: Young age, involvement of C2–C3, and mixed-type OPLL are risk factors for vertical growth, whereas involvement of C2–
C3 and mixed-type OPLL are risk factors for progression in thickness. Special attention is needed for segments which has morphology of 
crossing the segment while not fusing (type 3), segmental ROM ≥ 5 degrees and initial thickness of >5mm. 
Acknowledgment: We thank Mrs. Lee Mi-Young and Ms. Yoon So-Jung for their contribution in data collection.  
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Introduction: To evaluate the long-term clinical and radiologic outcomes of anterior cervical discectomy and fusion with PEEK cage-plate 
constructs for the degenerative cervical spinal disorders. 
Materials and Methods: We enrolled 215 patients who underwent multilevel ACDF due to degenerative cervical spinal disorders, they 
had minimum 3-year follow-up period after the operation, and follow-up ranged from January 2002 to December 2016. We analyzed the 
survival rate for the revision operation due to adjacent segmental disease (ASD), implant related complications and non-union by Kaplan-
Meier survival analysis. We also evaluated the influences of age at the operation, sex, level of fusion, C2-7 lordosis, fusion segment lordosis, 
BMD and occupation on the revision surgery and implant-related complication. 
Results: The mean duration of follow-up was 84.8 months. The median age was 52.4 (24-83) years, and 40% of patients were female. 
Forty percent had single-level ACDF, 40% had two-level ACDF and 20% had multi-level ACDF. Twenty seven out of 215 patients showed 
adjacent segmental disease (12.5%) and 11 out of 215 patients needed a revision surgery. As adjacent segmental disease (ASD), the 
3-year survival rate was 94.4%, 5-year was 89.9% and 7-year, 10-year survival rate were 86%. As revision surgery, the 3-year survival rate 
was 96.0%, 5-year was 95.4% and 7-year, 10-year survival rate were 93.9%. As implant related complications, the 3-year, 5-year, 7-year 
and 10-year survival rate were 94.4%. The fusion rate was 100%, except for the cases which needed a revision surgery. The reasons for 
the revision surgery were ASD in 7 cases, infected nonunion in 2 case, pseudoarthrosis in 1 case, and neurologic deterioration in 1 case. 
Using univariate and multivariate analyses, age at the operation, sex, level of fusion, pre and postoperative change of cervical lordosis, 
occupational factor had no relation with revision surgery, adjacent segmental degeneration and complications related with implants. Only 
BMD was related with implant- related complications (BMD <-2.0, p=0.02). 
Conclusion: The construct with PEEK cage and anterior plate fixation for anterior cervical discectomy and fusion in the degenerative 
cervical spine disorders is a recommendable treatment option in the aspect of fusion rate and clinical, radiologic outcome and low rate of 
revision surgery. 
Acknowledgment: none
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Introduction: Vertebral body sliding osteotomy (VBSO) is a novel technique for safer anterior decompression in patients with multilevel 
cervical myelopathy. Another advantage of VBSO may be the restoration of cervical lordosis through multilevel anterior discectomy and 
fusion above and below the osteotomy level. This study aimed to evaluate the improvement in cervical lordosis and sagittal alignment after 
VBSO compared with the traditional anterior cervical corpectomy and fusion (ACCF). 
Materials and Methods: We included 34 patients who underwent VBSO and 31 patients who underwent ACCF for cervical spondylotic 
myelopathy. The mean age was 52 (27–77) and 52 (46–80) years in the VBSO and ACCF groups, respectively. Preoperative, postoperative, 
and final follow-up radiographs were used to evaluate the improvement in cervical lordosis. The Japanese Orthopaedic Association (JOA) 
score was used to assess the degree of disability. 
Results: In the ACCF group, all operations were 1-level corpectomy, but 19 patients in the VBSO group underwent a 2-level operation. 
There was no difference in the preoperative radiologic parameters between groups. Postoperative C2-C7 (-11.6±10.9˚) and segmental 
(-15±10.3˚) lordosis in the VBSO group were larger than those (-6.4±8.1 ,̊ -9.3±7 ,̊ respectively) in the ACCF group (p=0.032, 0.011, 
respectively). In the ACCF group, although the final C2-C7 (-7.9±7.8 ,̊ p=0.022) and segmental (-7.2±7.6 ,̊ p=0.012) lordosis were improved 
compared with preoperative value, segmental lordosis at the final follow-up decreased compared with postoperative value (p=0.045). 
After VBSO, however, not only C2-C7 (-13±9.9 ,̊ p<0.001) and segmental (-15.2±8.5 ,̊ p<0.001) lordosis but also C0-C2 lordosis (-39.3±7.2 ,̊ 
p=0.049) and C2-C7 sagittal vertical axis (SVA) (18.4±7.9mm, p=0.038) showed significant improvement at the final follow-up compared 
with preoperative value. There was no difference in preoperative and postoperative JOA scores between groups. 
Conclusion: VBSO is a superior technique in terms of improving global and segmental cervical lordosis compared with ACCF. C0-C2 lordosis 
and C2-C7 SVA improved only after VBSO. VBSO is particularly reliable for patients who require simultaneous correction of kyphosis and 
decompression of more than 2 vertebral body levels. 
Acknowledgment: None 
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Introduction: The changes in the range of motion in each segment of the spine reflects the condition of the cervical spine. The motion 
of the cervical vertebrae is measured using simple radiography. However, there are few studies regarding changes in lordosis and range 
of motion in each segment of the cervical vertebrae, and few studies have analyzed the link between these changes and the patient's 
symptoms and prognosis. In this study, we sought to assess the change of lordosis and range of motion in each segment before and after 
cervical fusion. We also reviewed the change in clinical scores which are JOA, NDI, and SF-36 of the cohort. 
Materials and Methods: 272 patients who underwent cervical fusion from 2004 to 2017 were reviewed retrospectively. The lordosis, 
range of motion of cervical spine were measured with simple radiography. The angle between upper end plate of the upper vertebra and 
lower endplate of the lower vertebra was measured to be the lordosis. The range of motion of the segment was measured by subtraction 
of lordosis angle between flexion and extension radiography. Preoperative, immediate postoperative, 3 months-, 6 months-, and 1 year- 
postoperative simple radiographies were assessed and The Interspinous process distance of the fusion segment and CT were assessed at 1 
year-postoperative to confirm fusion status.  
Results: Median age of the cohort was 59.5 years (range 28-84). More than half of the patients (52.2%) underwent cervical fusion due to 
myelopathy. The type of fusion was anterior cervical discectomy in 70.6%, and posterolateral fusion in 29.4%. The most common fusion 
level was 2 level fusion (42.3%) and C456 was the most common segment for fusion with 17.3%. Total lordosis decreased postoperatively 
and recovered steadily until postoperative 1 year. As the fusion level increases, the recovery of lordosis was minimal. Fusion level lordosis 
showed similar tendency. Regarding the range of motion, Total range of motion decrease abruptly after surgery and then recovered 
postoperatively. The extent of recovery of range of motion was smaller in long level fusion too. The adjacent segment of fusion level 
showed increased range of motion after surgery and this phenomenon was more dominant in upper adjacent segment. The Among 115 
patients who were assessed fusion status with CT at 1year postoperatively, 93% (n=107) of segments were fused. On clinical score, JOA 
score showed increment after surgery whereas ODI/NDI and SF-36 decreased steadily.  
Conclusion: The total lordosis and the total range of motion in cervical spine after fusion procedure showed tendency of decrease 
immediate postoperatively and recovers steadily through 1 year. The adjacent segment showed increased range of motion, especially in 
upper adjacent segment, which seems to be compensatory phenomenon of decreased range of motion in fused segment. 
Acknowledgment: None 
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Introduction: The success of cervical laminoplasty depends on the pre- and postoperative preservation of cervical spine lordosis. Many 

studies have been reported the restriction of cervical ROM and loss of cervical lordotic alignment after cervical laminoplasty. The purpose 

of this study was to compare of surgical outcomes after cervical laminoplasty according to intraoperative different position. 

Materials and Methods: 32 patients underwent cervical laminoplasty for multilevel cervical spondylotic myelopathy at one institution 

between March 2015 and February 2019. All of patients were performed open-door laminoplasty using plate fixation and they had 

complete radiologic and clinical follow-up for minimum 1 year. 16 of 32 patients underwent surgery in the intraoperative lordotic position 

(>0° by C2-7 Cobb’s method) and 16 patients in kyphotic position (≤0° by C2-7 Cobb’s method). To analyze the difference between the 

two groups, cervical flexion, neutral, extension lateral radiographs were used to measure the lordotic or kyphotic angle (C2-7 cobb’s 

method), sagittal vertical axis (SVA), T1 slope, range of motion (ROM) and ROM preservation rate (%) radiologically. The neck pain VAS 

and modified JOA score were measured clinically. And the relationship between the degree of intraoperative angle and the changes of 

preoperative and postoperative angle was analyzed. 

Results: There were no significant differences in range of motion (ROM), ROM preservation (%), neck pain VAS and modified JOA score 

between the two groups. In contrast, there was a significant difference in postoperative lordotic angle at C2-7 and a more increased 

lordotic angle was observed after surgery in the intraoperative lordotic position group than in the kyphotic group. (p <0.05) 

Conclusion: The cervical laminoplasty performed in the intraoperative lordotic position is considered to be a kind of manipulation to 

contribute to postoperative lordotic preservation. However, it is necessary to understand the surgical considerations and the long-term 

follow-up observations are required. 

Acknowledgment: no conflict of interest 

Keywords: cervical spondylotic myelopathy, Laminoplasty, Sagittal alignment, Range of motion 

 Presentation No. 22  

Title: Spinal canal expansion technique through vertebral body anterior translation using lordotic bending plate fixation

Authors:  DONG HO LEE1 , CHOON SUNG LEE1 , CHANG JU HWANG1 , JAE HWAN CHO1 , JAE WOO PARK1 , KOOK JONG KIM1 , SUK KYU 

LEE1 , SEHAN PARK1 , JAE HONG PARK1 

Presenter: KOOK JONG KIM Corresponding Author: DONG HO LEE  Field: Spine

Affiliation: 1. ASAN MEDICAL CENTER { Orthopaedic }   

Technical Note: Introduction: Anterior cervical discectomy and fusion (ACDF) is a common surgical procedure in patients with single or 

multiple-level cervical herniated disc and cervical myelopathy. We found that lordotic bending plate fixation widened the central canal by 

comparing pre- and post-operative CT of patients with ACDF of more than 2 levels. The purpose of this study is to report the spinal canal 

expansion technique using lordotic bending plate fixation for cervical herniated disc and myelopathy with mild kyphotic changes with 

multi-levels ACDF.   Methods: We retrospectively reviewed 23 patients who had cervical radiculopathy or myelopathy with mid kyphotic 

changes between 2015 and 2019. multi-level ACDF using lordotic bending plate was performed by single surgeon. Computed tomography 

scan were conducted to compare the pre- and post-operative sagittal AP canal diameter (measured at the mid-height of the vertebra 

to the nearest point on the spinolaminar line), vertebral body anterior translation, disc height, and the facet apposition (Fig.1).   Result: : 

Twenty-three patients (12 male and 11 female) were enrolled in this study. The mean age of the patients was 61.48±12.99 years. ACDF 

levels were 4 in C3-5, 11 in C4-6, and 8 in C5-7 Levels. The canal size increased to 1.37±0.60mm and there was a significant difference (P 

<0.001) between the pre-op (11.45±1.68mm) and post-op canal diameter (12.82±1.76mm). A vertebral anterior translation was measured 

as an increase of 13.30±3.94%. Also, the facet apposition variation increased to 12.07±9.07% and there was a significant difference (P 

<0.001) between the pre-op (0.68±0.11%) and post-op facet apposition (2.89±1.34%). Post-operative superior and inferior disc height 

were increased (2.53±1.26mm and 2.89±1.34mm) than pre-operative disc height, respectively. Conclusion: When ACDF of multi-levels 

are performed, an anterior translation of the intervening vertebral body occurs due to the lag screw effect through the lordotic bending 

plate, and it is possible to increase the central canal of 1-2mm without the additional procedure. This effect may be made by realignment 

of spinal canal with reduction of hypolordotic or kyphotic curve. It was also confirmed that the subluxated facet was also reduced by an 

increase in disc height and anterior translation of the vertebral body. 

Acknowledgment: none
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Introduction: The Conventional Anterior Cervical Discectomy and Fusion (ACDF) is a standard procedure in anterior cervical approach. The 
Anterior Cervical Corpectomy and Fusion (ACCF) is another option when sever stenosis, large OPLL (Ossification of Posterior Longitudinal 
Ligament) and migrated disc. However, it is difficult and can lead to complications. We have introduced Trumpet shape osteotomy (TSO), 
a useful and safe technique in previous study. However, there is no comparative study of fusion rate and canal expansion compared to 
conventional ACDF. Therefore, the purpose of this study was to compare the clinical and radiographic outcomes of ACDF and Trump shape 
osteotomy method in Cervical Spondylotic Myelopathy (CSM) with radiculopathy. 
Materials and Methods: Patients who underwent ACDF and additional TSO in the same period were included. And patients with less than 
1 year follow up, tumor, deformity and antlantoaxial subluxation were excluded. Patients having previous surgery in cervical spine were 
also excluded from this study. In c-spine lateral flexion-extension x-ray, if the interspinous distance is greater than 1mm, it is defined as 
non-union. And in sagittal cut of the Computer Tomography (CT), smallest canal diameter was measured on preoperatively, immediate 
postoperatively, and 1 year later. Magnetic Resonance Imaging (MRI) was used to confirm the K-line. Medical record was reviewed and 
clinical outcome was examined based on preoperatively and at 1 year follow up. And these data were compared between the two groups 
for the same sex, age, and fusion levels. 
Results: The Neck Disability Index (NDI), Japanese Orthopedic Association (JOA) scores, and visual analog scale (VAS) for neck and arm 
pain were improved significantly (p&lt;0.01) in both groups after surgery. In radiologic outcomes, in the TSO group, there were 6 levels of 
non- union and there was one case of subsidence. But the union has occurred after 1 year. Therefore, the union rate between two groups 
was not significantly different. The canal diameter increased from preoperatively (6.48 ± 1.24 mm) to immediate postoperatively, (7.84 ± 
1.43 mm) and after 1 year follow up. (8.11 ± 1.32 mm) Thus, compared with the conventional ACDF groups, the canal size has increased 
significantly in the TSO group. (p&lt;0.01) 
Conclusion: Compared with ACDF, TSO has no significant difference in fusion rate and clinical outcomes. However, compared to the 
conventional ACDF group, the canal diameter in the TSO groups has been significantly increased. As a result, trumpet shape osteotomy 
could provide additional decompression effect of spinal cord when used with ACDF simultaneously. Therefore, this could replace 
unnecessary corpectomy with less level discectomy. 
Acknowledgment: Trumpet Shape Osteotomy with Anterior Cervical Discectomy and Fusion for Cervical Myelopathy 
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Introduction: Structural changes in index segments including subsidence of implants occur after anterior cervical discectomy and 
fusion (ACDF) using cages. On the other hand, allografts used for ACDF may cause additional disc space narrowing in index levels 
by postoperative morphologic changes of allografts themselves. The purposes of this study were to evaluate the characteristics of 
postoperative morphologic changes of allografts used for ACDF and their implications. 
Materials and Methods: Forty-five patients (72 segments) who underwent single or multi-level ACDF using machined allograft spacers 
with anterior cervical plating were enrolled in this study. Postoperative morphologic changes of the allografts were classified as 1) no 
change, 2) bony resorption, 3) fracture, and 4) fracture with bony resorption, based on evaluation using computed tomography (CT) 
images taken in 1 year after surgery. Subsidence of the allografts (>2mm) was evaluated using coronal CT images at the anterior 1/2 
(anterosuperior and anteroinferior) and post 1/2 (posterosuperior and posteroinferior) of the allografts. Nonunion was evaluated using CT 
images and interspinous motions (>1mm) on flexion and extension radiographs. Sagittal alignments including global, segmental, and T1 
slope angles were measured on preoperative and postoperative radiographs. 
Results: Classification of postoperative morphologic changes included 1) no change (31.9%), 2) bony resorption > 1mm (48.6%), 3) 
fracture (4.2%), and 4) fracture with bony resorption > 1mm (15.3%). Major Bony resorption (>2mm) with and without fracture was 
observed in 2.8% and 16.7% of all levels, respectively. Statistically significant differences between the types of morphologic changes 
were observed in types of plate screws (all variable vs distal fixed, p=0.018), anteroinferior subsidence (p=0.031), nonunion evaluated 
using x-ray (p=0.031), difference between segmental angles in preoperative and final follow-up (no change vs bony resorption with (p 
<0.001) or without fracture (p=0.001)), difference between segmental angles in immediate postoperative and final follow-up (no change 
vs bony resorption with (p=0.016) or without fracture (p=0.003)), degree of anteroinferior subsidence (no change vs bony resorption with 
(p=0.025) or without fracture (p=0.001)), degree of posteroinferior subsidence (no change vs bony resorption, p=0.031), and interspinous 
motion on flexion and extension x-ray (no change vs bony resorption with fracture, p=0.048) 
Conclusion: Postoperative bony resorption of machined allograft spacers used for ACDF is as common as observed in 63.9% (>1mm) or 
18.1% (>2mm) of ACDF levels. Confirmation of the bony resorption may have clinical value due to correlation with subsidence, nonunion, 
and postoperative loss of segmental lordosis during follow-up. 
Acknowledgment: none 
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Introduction: The aim of this study was to investigate the relationships between presence of neck pain and radiological findings in 

ankylosing spondylitis (AS) patients. 

Materials and Methods: The study groups comprised 257 AS patients and 50 normal controls. Of the 257 AS patients, 91 patients have 

axial neck pain (group 1) and 166 patients haven’t (group 2). Full-length radiographs of the spine in the anteroposterior and lateral planes 

were taken. Radiographic parameters, such as, chin brow vertical angle (CBVA), McGregor slope (McGS), slope of the Line of Sight (SLS), 

C2 slope, C2-C7 lordosis (CL), C2-C7 sagittal vertical axis (C2-C7 SVA), T1 slope were measured. Statistical analysis was performed to 

identify parameters associated between presence of axial neck pain and radiological findings. 

Results: The 257 AS patients and 50 normal controls were found to be significantly different in terms of CBVA, McGS, C2 slope, C2-C7 

SVA, and T1 slope. However, no significant difference was observed for SLS, and CL. In comparison between group 1 and 2, there were 

significant differences in McGS, CL, and T1 slope. However no significant intergroup difference was observed for CBVA, SLS, C2 slope, and 

C2-C7 SVA. Logistic regression analysis was performed to identify predictors of neck pain in AS patients and showed that T1 slope and 

McGS were statistically significant predictors for AS patients with neck pain. T1 Slope showed superior discriminatory power to McGS and 

CL in ROC analysis. 

Conclusion: This study shows that the high T1 slope and McGS are the radiologic parameters to predict presence of neck pain in AS. 

Further well-designed studies would be necessary to substantiate our results. 

Acknowledgment: none
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Technical Note: Ten patients (M:F=5:5, mean age 55±12.9) with cervical myelopathy caused by OPLL who underwent guttering after 

trumpet-shape osteotomy and who had a minimum follow-up period of 1 year treated by a single surgeon.   Trumpet-shaped osteotomy 

is a surgical procedure for posterior osteophyte that removes 1/3~ 1/4 of end plate with burr. This technique has an advantage of visually 

widening the operation field. However, even after a trumpet-shaped osteotomy, removal of posterior compressive lesion is insufficient. To 

make up for this, oblique guttering is performed. Guttering is a surgical procedure where making a bony cliff in vertebral body center by 

burr to approach devices like micro-curet or pituitary forceps to lesion. At this point, guttering is able to reach and remove OPLL without 

additional removal of end plates. The surgical outcomes were evaluated by the radiological evaluation based on the CT images, pre-

operative CT, post op 1 year-follow up CT and MRI, and, pre-operative and post op 1 year-follow up MRI. Canal size measured in sagittal cut 

CT image was found to be the narrowest with spinous process. Severity of cord compression was based on a six-grade classification system 

in MRI. Non-union was defined by measuring over 1mm in flexion-extension inter-spinous distance in C-spine lateral X-ray.   There were 

no perioperative complications, including neurologic deterioration, vertebral artery injury, esophageal injury, graft dislodgement, nor CSF 

leaks. All patients had reliable bone union 12 months after surgery. An average spinal canal size increased from 5.84±1.16 to 7.26±1.08, and 

severity of cord compression decreased from 3.9±0.87 to 0.9±05.   The oblique guttering technique is an effective and safe surgical method 

that can be done with conventional ACDF for the patients with cervical myelopathy caused by circumscribed or segmental type OPLL. By 

using this technique, surgeons could remove OPLL mass that is located behind vertebral bodies and could avoid unnecessary corpectomy

Acknowledgment: Anterior Cervical Discectomy and Fusion (ACDF) surgery, the standard procedure for patients with cervical myelopathy 

caused by ossification of the posterior longitudinal ligament (OPLL), fails to obtain sufficient decompression either when the OPLL is large 

or large lesions extend. Instead, a cervical corpectomy is ideally suited for patients with cervical cord compression resulting from large OPLL. 

However, an Anterior Cervical Corpectomy and Fusion (ACCF) procedure can cause a higher incidence of surgery related complications. To 

reduce these complications, we introduce an additional anterior decompression technique, guttering after trumpet-shape osteotomy. Our 

study shows that even after 1 year from the surgical procedure, this technique has achieved sufficient decompression while minimizing the 

removal of end plates. 
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Introduction: To analyze the incidence and treatment outcomes of lower cervical spine injury since there is no long term, large Korean data 

available. 

Materials and Methods: We analyzed 477 patients with lower cervical spine injury who underwent surgical treatments between January 

2000 and December 2017. The injury types are based on Allen's classification, and neurologic injury was classified as complete, incomplete 

cord injury, root injury and no neurologic status. We analyzed postoperative complications, neurologic recovery and the relief of pain. 

Results: Distractive-extension injury occurred most commonly in 245 patients (51.6%). Neurologic injury was detected in 428 cases (89.7%); 

62 (13.0%) complete cord injury; 270 (62.5%) incomplete cord injury; and 96 (22.2%) root injury. Incomplete cord injury of distractive 

extension injury was poorly recovered. Clinical outcomes demonstrated improvement compared with the preoperative values in mean 

visual analogue scale. Complications were respiratory failure, neurogenic bladder, urinary tract infection and gastritis. 

Conclusion: This study showed the highest incidence of distractive extension injury and neurologic injury contrary to previous studies. This 

result was caused by the use of plain radiograph to establish Allen's classification in the past. Therefore, we suggest the use of magnetic 

resonance imaging for evaluating soft tissue injury with Allen's classification to achieve accurate assessment. 

Acknowledgment: none
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Introduction: There has been an increasing use of pedicle screw instrumentation systems in the fusion of the lumbar spine. The addition 

of pedicle screw-rod instrumentation has increased fusion rates and has allowed postoperative patients to mobilize without bracing. 

The superior segment facet joint violation of the pedicle screw is thought to have potential to accelerate symptomatic adjacent segment 

pathology (ASP). The purpose of this study was to investigate the relationship between the superior segment facet joint violation by 

transpedicular screws and the development of ASP. 

Materials and Methods:  Among all patients who had operations with one or two level posterior lumbar arthrodesis at CNUH from 1992 to 

2012, we randomized 87 patients who received instrumented lumbar fusion into two groups. 56 patients were included in the ASP group 

while 31 patients were allocated to the non-ASP group. Lumbar 3D computed tomography (CT) analysis was conducted to assess the 

violation of the superior facet joint by transpedicular screw. All CT results were thoroughly assessed repeatedly by four orthopedists whose 

specialty was the spine. The assessment is presented in scores ranging from 0 to 3; 0, if there is no violation; 1, if violation is suspected (type 

I); 2, if facet joint is violated by the screw head (type II), or 3, if facet joint violation by the thread of screw is prominent (type III). 

Results: 40 patients (71.4%) and 52 (42.8%) of 123 screws showed facet violation in the ASP group (n=56), while 16 patients (51.6%) and 

19 (27.5%) of 69 screws did in the non-ASP group (n=31). Among these, 24 screws (19.5%) in 12 patients of the ASP group and 6 screws 

(8.7%) in 3 patients of the non-ASP group showed bilateral facet joint violation. There was statistically significant difference between 

the two groups (p < 0.05). The types of facet joint violation according to our scoring system are as follows: Type I, 26 screws (21.1 %); II, 

18 screws (14.6 %); and III, 8 screws (6.5 %) in the ASP group; and type I, 14 screws (20.3 %); II, 3 screws (4.3 %); and III, 2 screws (2.9 

%) in the non-ASP group. The mean scores were 1.7 points in the ASP group and 1.3 points in the non-ASP group. There was statistically 

significant difference between the two groups (p < 0.05). 

Conclusion: There was significant difference in facet joint violation by transpedicular screw insertion between the ASP and non-ASP groups 

in this retrospective study. Bilateral facet joint violation and L4-5 facet joint violation were more frequently observed in the ASP group than 

the non-ASP group. 

Acknowledgment: The superior segment facet joint violation of the pedicle screw for degenerative lumbar disease increase the  incidence 

of ASP. 
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Introduction: Degenerative spondylolisthesis represents a pathologic increase in motion secondary to loss of the anatomic restraint of the 

intervertebral disc and facet joints. Dynamic instability can be defined as segmental anterior–posterior translation occurring actively with 

flexion or extension of the lumbar spine. Instability is identified by measuring anterior–posterior translation on static end-range flexion and 

extension lateral radiographs with a change of greater than 3 mm. Mid-range kinematics could evince occult dynamic instability in which 

motion is not appreciated at terminal range of motion. We evaluated prevalence of mid-range instability and analyze clinical implication of 

mid-range instability. 

Materials and Methods: In this study, 30 patients with degenerative spondylolisthesis who had checked standing dynamic radiograph 

of lumbar spine in our orthopaedic clinic were recruited. Stranding lateral radiographs were checked in neutral, 45 degree flexion(mid 

range) and 90 degree flexion(terminal range) of lumbar spine. Instability was defined as slippage over 3mm from neutral postion. Patients 

were divided into three group : control group(stable DS), mid range instability(MI) group(MI) and terminal range(TI) group. Radiologic 

parameter(stenosis grade) and clinical parameters(VAS and ODI) were compared between three groups. 

Results: Average slip of lumbar spine were 5.2mm in extension, 6.6mm in mid-range, 7.2mm in end-range. MI was seen in 8 

patients(26.2%) and TI was seen in 12 patients(40%). Of 8 patients with mid-range instability, 3 patients did not have instability at 

terminal range(occult patients) and 5 patients had instability at terminal range(typical patients). Body weight and body mass index(BMI) 

was significantly higher in MI group compared to control group. BMI was positively correlated with slippage to mid range. There was 

no significant difference in stenosis grade, VAS and ODI. In TI instability group, there were no significant difference in radiologic, clinical 

parameter compared to control group. 

Conclusion: Mid range instability was shown in one fourth of DS patients. Occult instability were appeared in one tenth of DS patients. 

Mid range slippage was increased with BMI. Mid range lateral radiography can reveal occult instability in patients with degenerative 

spondylolisthesis especially in obese patients. 
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Introduction: This study reviews the outcomes and revision rates of degenerative lumbar fusion surgery using cortical trajectory pedicle 

screws in lieu of traditional pedicle screw instrumentation. Pedicle screw fixation can be a challenge in patients with low bone mineral density. 

Wide posterior approaches to the lumbar spine exposing lateral to the facet joints and onto transverse processes causes an additional degree 

of muscular damage and blood loss not present with a simple laminectomy. A cortical bone trajectory pedicle screw has been proposed as an 

alternative to prevent screw pullout and decrease the morbidity associated with the wide posterior approach to the spine.

Materials and Methods: We present a series of 311 consecutive patients using a cortical bone trajectory instead of traditional pedicle screw 

fixation for degenerative conditions of the lumbar spine. A retrospective review of our institutional registry data identified 46 patients who 

had an early postoperative fixation failure from 2013 to 2018. We analyzed the need for revision, the maintenance of reduction and the 

incidence of screw pullout or breakage. 

Results: Early fixation failure occurred in 46 cases (14.8%) out of 311 cases, screw loosening in 46 cases (14.8%), pull-out in 12 cases 

(3.8%) and breakage in 4 cases (1.3%). There were 14 cases (30.4%) in the proximal part and 32 cases (69.6%) in the distal part, and 

fixation failure occurred mainly in the distal CBT screw. Almost fixation failures such as screw loosening, pull-out, and breakage occurred in 

S1 screws. On the corresponding radiographs, the averages values of cephalad angle and lateral angle reflecting the trajectory of the CBT 

screw were 82.42(57.7-97.9) and 5.01 (-12.0-16.1). 

Conclusion: Therefore, when the vertebral column is not divergent in the lumbosacral region where the anterior bearing capacity is 

insufficient, the running path of the CBT screw can not perform the tension band fixation function when the vertebra is bent in the 

unfixed moment cantilever model. In the present study, we analyzed the patients with early fixation failure and found that the structural 

support for the anterior support structure and the insertion of the distal screw longer than the average length of 30 mm, which is generally 

performed with CBT screw, If not, insertion of the pedicle screw into the distal region is thought to be important for improving fixation. 

Acknowledgment: none 
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Introduction: Sciatica due to herniated nucleus polposus(HNP) accounts for 0.1-0.5% per year in adults and is a very common disease that 

many patients have. Common complications during discectomy are incomplete decompression due to incomplete resection of the disc. 

The incidence of incomplete resection is higher in beginners. Despite these complications, there is no quantitative study of how much disc 

volume should be removed. Therefore, we investigated whether the disc protrusion volume measured by preoperative MRI correlates with 

the acutal amout of discectomy, and whether the amount of disc volume to be removed before surgery can be predicted in advance. 

Materials and Methods: We retrospectively studied 60 patients who underwent discectomy due to HNP from January 2015 to May 2019. 

In patients who were diagnosed with HNP through MRI, the disc was removed during surgery and the volume was measured using a 

syringe. MRI was used to measure the volume of the discs by measuring the cross section through the "region of interest polygon" function 

and multiplying the thickness by the PACS system. The region of the disc volume to be removed was asscumed to be the protrusion part 

from the posterior line between upper and lower vertebral body. 

Results: A total of 60 patients were enrolled in this study. 29 males and 31 females were included. Mean age was 55.2 years. Mean 

measured mri disc volume was 0.895cc. Real removed disc volume was 1.024cc. Correlation coefficient was 0.543 through correlation 

analysis. Simple regression analysis showed the follwoing statistically significant formula; Real disc volume (cc) = 0.193+0.001xMRI (PACS, 

mm3) 

Conclusion: There was a significant correlation between the actual measured discectomy volume and the MRI preoperative measured 

volume. Quantitative analysis of disc volume through preoperative MRI could be used as an indicator of disc volume to be resected in 

beginner surgeons. Therefore, it is possible to reduce the resection of excessive surrounding tissue and reduce iatrogenic injuries such as 

dural tear, and root injury. In addition, by measuring the volume directly in the operating room, it is possible to reduce the operation time 

and the excessive disc resection, which will be a great help in the recovery of the patient 

Acknowledgment: none 
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Introduction: Intervertebral fusion has been widely used for both lumbar spinal central canal and intervertebral foraminal stenosis at the 

same level so far. We report the outcome of simultaenously performed “semi-circumferential decompression (SCD) and “lateral fenestration 

(LF)” technique to avoid intervertebral fusion in these patients. 

Materials and Methods: We retrospectively analyzed the 17 patients who had been diagnosed with combined central canal and unilateral 

intervertebral foraminal stenosis and underwent SCD and LF. A visual analog scale (VAS) and the Oswestry Disability Index (ODI) were used 

to evaluate the clinical outcomes, while slip angle, dynamic slip angle (gap in slip angle between flexion and extension radiographs), slip 

percentage, and dynamic slip percentage (gap in slip percentage between flexion and extension radiographs) on simple radiograph were 

used to evaluate the radiologic outcomes. 

Results: The mean VAS of back pain was decreased from 7.1 to 3.9, and the mean VAS of radiating pain was also decreased from 8.2 to 

2.6. The mean ODI score was improved from 27.5 to 11.8. There was no significant change of slip percentage, dynamic slip percentage, slip 

angle, and dynamic slip angle. 

Conclusion: Combined “SCD” and “LF” technique for both stenosis results in clinical improvement without postoperative vertebral 

instability. 

Acknowledgment: The authors declare no conflict of interest. 
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Introduction: Most postoperative patients with herniated lumbar disc complained of lower leg radiating pain (LRP), referred buttock pain 

(RBP) and LBP. When discectomy is performed, improvement in LRP is observed due to spinal nerve irritation. However, long-term LBP due 

to degenerative changes in the disc may occur postoperatively. In addition, limited research has been reported on the short-term (within 

1 year) improvement in LBP after discectomy. So, the aim of this study is to evaluate the effectiveness of discectomy in reducing low back 

pain (LBP) within 1 year postoperatively. 

Materials and Methods: Among the 183 patients who underwent discectomy performed by a single surgeon from January 2010 to 

December 2016, 106 who met the inclusion and exclusion criteria were enrolled. In the 106 patients who underwent lumbar discectomy, 

three types of spine-related pain were preoperatively assessed and 3, 6, and 12 months postoperatively. Functional outcomes were 

evaluated, and quality of life was assessed 12 months postoperatively by using the Short-Form 36 questionnaire, which was subdivided 

into mental and physical components. 

Results: LBP showed both statistical and clinical improvement within the first 3 months postoperatively, but the improvement was not 

observed until 12 months postoperatively. RBP and LRP showed both statistical and clinical improvement within the first 3 months and further 

consistently showed statistical improvement. LBP improved clinically only until 3 months postoperatively regardless of the type of herniation 

Conclusion: LBP showed improvement within the first 3 months postoperatively and plateaued afterward, and referred buttock pain and 

radiculopathy showed consistent improvement until 12 months postoperatively. This may explain why patients from 12-month follow-up 

showed improvement in referred buttock pain and radiculopathy but not LBP. 

Acknowledgment: I'd like to express my hearty gratitude to  my advisor Professor Sangbong, Ko for the significant support of valuable 

advice 
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Introduction: Although the correlation between the morphologic severity of lumbar foraminal stenosis(LFS) and the severity of patients’ 

symptoms is not high, there have been only few studies about postoperative prognosis according to preoperative radiologic degree of 

LFS in the patients requiring surgery. So, the aim of this study is to evaluate the correlation between the shape or radiologic degree of 

preoperative LFS and the improvement in leg radiating pain or functional outcomes at least 3 years postoperatively in patients with LFS 

who required decompression surgery. 

Materials and Methods: 130 patients with unilateral LFS who underwent decompression surgery without fusion were enrolled. the shape 

and severity of LFS was classified according to the classification system of Lee et al. Radiating leg pain was assessed by Visual analogue 

scale(VAS) initially and at the last follow up. ODI, RMDQ, Oswestry disability index(ODI), Roland Morris disability questionnaire(RMDQ) for 

assessing functional outcome, SF-36 physical component score(PCS) and SF-36 mental component score(MCS) for evaluating quality of life 

at the last follow up. 

Results: Among 130 patients, 34 cases were classified as Grade 1T(transverse), 31 cases as Grade 1V(vertical), 32 cases as Grade 2, and 33 

cases as Grade 3. The mean age of the patients was 65.0 years. There were 14 cases of L3-4 level, 54 case of L4-5 level, and 62 cases of 

L5-S1 level. VAS of radiating leg pain initially and at the last follow up was 6.8 to 2.3 in Grade 1T, 7.4 to 3.3 in Grade 1V, 7.7 to 3.0 in Grade 

2 and 7.4 to 2.9 in Grade 3. ODI and RMDQ at the last follow up was 13.9, 6.3 respectively in Grade 1T, 23.1, 11.2 in Grade 1V, 18.8, 12.3 

in Grade 2, 21.6, 11.7 in Grade 3. SF-36 PCS and SF-36 MCS at the last follow up was 62.2, 70.5 respectively in Grade 1T, 33.7, 40.3 in 

1V, 42.1, 48.2 in Grade 2, 37.0, 48.5 in Grade 3. Grade 1T had significantly lower value than grade 1V(p<0.001), and grade 3(p=0.004) in 

ODI. In RMDQ, Grade 1T had significantly lower value than grade 1V(p=0.009), grade 2(p=0.001), and grade 3(p=0.003). However, there 

was no statistically significant difference among grade 1V, grade 2, and grade 3. In SF-36 PCS and SF-36 MCS, Grade 1T had significantly 

higher value than grade 1V(p<0.001, p<0.001), grade 2(p=0.002,p=0.001), and grade 3(p<0.001,p=0.001). 

Conclusion: Decompression for LFS was effective for reducing the leg radiating pain regardless of the direction and the severity of stenosis. 

Functional outcome and quality of life was better in mild transverse type than in mild vertical or moderate to severe type implying the role 

of dorsal root ganglion and dynamic stenosis for postoperative prognosis. 

Acknowledgment: I'd like to express my gratitude toProfessor Sangbong, Ko for the significant support of valuable advice 
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Introduction: Lumbar magnetic resonance imaging (MRI) is regarded as a standard for diagnosing spinal canal disorders include spinal 

stenosis and herniated intervertebral disc. Functional myelography had been a widely-used diagnostic tool decades ago, and is considered 

as an old-fashioned technique since MRI was invented. In spite of its invasive procedure, functional myelography can be a useful method in 

advantage of axial loading situation which patients’ symptoms are menifested and dynamic element at the point of imaging. 

Materials and Methods: This is a retrospective analysis of patients with spinal canal disorders who underwent MRI and functional 

myelography. From May 2016 to December 2018, 141 patients was included and both of the results were compared. 

Results: 10 patients (7.1%) has shown different diagnosis from MRI and functional myelography results. All of the patients’ symptoms were 

matched to functional myelography result. We underwent surgical treatment as functional myelography result and their symptoms have 

been relieved. 

Conclusion: In the cases of mismatching between symptom and MRI image, functional myelography can be useful additional diagnostic 

tool. 

Acknowledgment: The authors declare no conflict of interest. 
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Introduction: Intertrochanteric valgus flexion osteotomy has been performed in moderate or severe slipped capital femoral epiphysis(SCFE). 

However, it is difficult to predict the anatomical outcome of the operation due to three - dimensional deformity. The purpose of this study 

is to analyze and interpret the disease three - dimensionally to predict the outcome of intertrochanteric valgus flexion osteotomy. 

Materials and Methods: From 2009, we reviewed the preoperative and postoperative 3 - dimensional computed tomography (CT) of the 

children who underwent surgery for SCFE. A total of 12 patients were included. The mean age at first operation was 12.1 years and the 

average follow - up period was 45.8 months. Of 12 patients, 5 patients had in situ pinning and 7 patients had intertrochanteric valgus 

flexion osteotomy. Four patients were acute, 6 were acute on chronic, and 2 were chronic. The CT data of each patient were reviewed by 

using Materialize 3-matics Research ver. 13.0 (three - dimensional design optimization program). The program was used to analyze the 

direction and extent of SCFE three dimensionally. Statistical analysis was performed using Student's t test and Mann-whitney test.  

Results: When compared with the normal side, the femoral epiphysis of affected side showed an average 30.6 ± 4.6 ° (p<0.001) slip from 

the femoral neck to the posteromedial side. When each vector was analyzed by axial, sagittal, and coronal planes, the mean angle of the 

affected side on the axial plane was 48.3 ± 6.4 ° (p<0.001), more retroversion from the femoral neck compared with the normal side. 

The mean angle on the sagittal plane was slipped more backward 37.3 ± 6.0 ° (p<0.013) than the normal side. There was no significant 

difference of angle on coronal plane (p=0.206). There was no significant difference in the femoral neck axis and neck shaft angle from 

the normal side (p= 0.194). When proximal femur was rotated forward (flexion or rotational intertrochanteric osteotomy) to the amount 

of a difference between the angle of normal side and affected on the sagittal plane, 1) the epiphysis was valgized a mean of 14.27 ± 6.0 ° 

(p=0.018), 2) there was no significant difference on the axial and sagittal planes, 3) the femoral neck had an increased anteversion (p<0.001) 

and was bent anteriorly(p=0.012), and 4) the femoral neck became more varus but there was no statistical significance (p=0.551). 

Conclusion: SCFE is a three-dimensionally deformed disease. When performing intertrochanteric femoral osteotomy, the head become 

valgus position on coronal plane. Therefore, the concept of the varus-flexion osteotomy is more appropriate than the conventional valgus- 

flexion osteotomy. 

Acknowledgment: none
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Introduction: Legg-Calvé-Perthes disease (LCPD) is a childhood form of ischemic osteonecrosis (ION) in the femoral head which can 

produce a permanent femoral head deformity and early osteoarthritis. The femoral head deformity results from increased bone resorption 

and apoptosis of osteoblasts/osteocytes. Proinflammatory cytokines play a key role in ION and stimulate bone resorption at the active 

stage. Sirtuin 6 (Sirt6) is known to exert an anti-inflammatory function by blocking of NF-kB signaling. We hypothesized that Sirt6 has 

protective role in bone deformity following ischemic osteonecrosis. 

Materials and Methods: Mice with surgery-induced ION were injected an adenovirus containing Sirt6 (Ad-Sirt6) or LacZ via intra-

osseous. We evaluated bone resorption and deformity using microCT and staining. To determine whether Sirt6 in osteoblasts/osteocytes 

plays protective role against ischemic osteonecrosis, we generated OCS6KO (OCN-Cre:Sirt6fl/fl), which means that deletion of Sirt6 in 

osteoblasts/osteocytes, and performed ION surgery. Furthermore, Sirt6 Tg (overexpression of Sirt6) mice were used for confirming our 

results. 

Results: Osteoblast cells and ION mice were observed the expression of RANKL and proinflammatory cytokines under the ischemic 

conditions. However, treatment of Ad-Sirt6 suppressed local and systemic levels of proinflammatory cytokines and RANKL against ischemic 

osteonecrosis. Furthermore, at early time (2 weeks after ION), bone resorption was highly suppressed and at late time (6 weeks after ION) 

bone deformity was significantly improvement in Ad-Sirt6 group and Sirt6 Tg mice. Conversely, OCS6KO showed aggravated bone loss 

and severe deformity after ION surgery. Mechanistically, Sirt6 bound to the RANKL promoter and reduced transcription of the RANKL gene 

in osteoblast cells. 

Conclusion: Our findings suggest that repression of RANKL and other cytokines regulated by Sirt6 in osteoblasts/osteocytes prevent bone 

loss and bone deformity against ischemic condition. Activation of Sirt6 in osteoblasts/osteocytes may provide a new therapeutic approach 

to LCPD and other avascular necrosis of bone disease. 

Acknowledgment: This research was supported by Basic Science Research Program through the National Research Foundation of Korea 

(NRF) funded by the Ministry of Education, Science, and Technology. (NRF-2017R1E1A1A01074533). 
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Introduction: Previous studies reported high prevalence of acetabular retroversion in hips after Legg-Calvé-Perthes diseases (LCPD). Since 

hips with non-spherical head showed higher frequency of retroversion than hips with spherical head, they postulated that acetabular 

retroversion is an effect of the femoral head deformities from LCPD. On the other hands, another investigator proposed that acetabular 

retroversion may be one of the causes of LCPD. The purposes of this study were to assess acetabular version in LCPD hips and contralateral 

hips using 3D MRI and to investigate whether acetabular retroversion is a cause or effect of LCPD. 

Materials and Methods: One hundred and fifty-four patients with unilateral LCPD who took 3D MRI at an age from 4 to 8 years were 

included in this retrospective study. The modified Elizabethtown classification at the time of MRI was evaluated. The acetabular version at 

the level of acetabular center and cranially 1/8 distal to the highest point of the acetabular dome were measured on 3D MRI in LCPD hips 

and contralateral hips. Variations in pelvic tilt and rotation were corrected by reformatting the images. Acetabular version was compared 

between LCPD hips and contralateral hips, and between hips at early stage (< stage IIb) and hips at late stage (≥ stage IIb) of LCPD. 

Results: The mean age at MRI was 6.6 years. There were 132 male and 22 female patients. Seventy-four were right hips, and 80 were left 

hips. The modified Elizabethtown classification at the time of MRI was Ia in 12 hips, Ib in 71 hips, IIa in 35 hips, IIb in 23 hips, IIIa in 9 hips, 

and IIIb in 2 hips. Cranial acetabular version was -31° in both LCPD hips and contralateral hips (p = 0.327). Central acetabular version was 

14° in LCPD hips and 15° in contralateral hips (p = 0.05). The cranial and central acetabular version were not significantly different between 

LCPD hips and contralateral hips both at early stage and at late stage. The change of cranial and central acetabular version from early to 

late stage was not significant in LCPD hips and contralateral hips. 

Conclusion: The acetabulum is not retroverted before residual stage of LCPD. Aspherical femoral head from LCPD may result in acetabular 

retroversion. 

Acknowledgment: Non applicable. 
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Introduction: The introduction of ultrasound (US) as an additional diagnostic test in hip screening has led to increased treatment rates of 

developmental dysplasia of the hip (DDH). To decrease the treatment rate, sonographic surveillance for mild dysplasia are was suggested. 

The aim of this prospective study is to assess the development of sonographic morphology in neonates with immature or mild dysplasia of 

hip by sonographic surveillance.

Materials and Methods: All neonates born in our hospital from May 2016 to November 2018 were included in the prospective infant hip 

screen study. All underwent an early clinical examination of the hips. Newborns with clinically abnormal hips or newborns with a risk factor 

for DDH received sonography. Risk factors were defined as female breech presentation, family history, or associated abnormalities such as 

metatarsus adductus and torticolis.

Results: A consecutive series of 627 neonates was underwent infant hip screening. Among them, 84 newborns with clinically abnormal 

hips and newborns with risk factors for DDH undergo US. 40 neonates with normal finding of hip sonography and three infants with 

dislocatable hips were excluded. Finally, 36 newborns (7 males, 29 left hips) with immature or mild dysplasia of hip were observed with 

active surveillance. Mean age at first sonography was 5.05 days (range, 1 to 30 days). Among 36 immature or mild dysplasia hips (mean 

alpha angle: 48.4° ± 4.25°, range: 37.80° to 54.21°) 24 hips showed good morphology with good stability and significant alpha angle 

increasing (mean: 10.97°± 3.9°, p<0.001) at second follow-up US (mean age: 38.83 ± 19.7 days, mean interval days between 1st and 2nd 

US: 33.7 days, range: 13 to 90 days) and remaining 12 hips also showed alpha angle increasing to more than 60 degree and good stability 

significant alpha angle increasing (mean: 8.83°±2.6°, p<0.001) at third follow-up US (mean age: 72.4 ± 27.3 days, mean interval days 

between 2nd and 3rd US: 37.3days, range: 22 to 73 days). 

Conclusion: The incidence of immature or mild dysplasia of the hip in this study was 66 per 1000 newborns, which was 13 times higher 

than that of dislocatable hips (5 per 1000 newborns). This study demonstrated that active surveillance for hip with mild abnormalities in 

neonates can reduce the need for bracing without worsening outcomes.  

Acknowledgment: none
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Introduction: Osteogenesis imperfecta causes frequent fracture and deformity of the limb and spine. Pelvis and acetabulum are also 

subject to deformation, but the acetabular deformity has not been well elucidated. The purposes of this study were to evaluate incidence 

and temporal sequence of development of the acetabular deformity and to investigate the true morphology of pelvic deformity. 

Materials and Methods: Out of 419 clinically or molecularly diagnosed OI patients, 302 patients (604 hips) were selected as the study 

group, excluding 69 patients under 5 years of age, 3 patients who had had pelvic fracture before, and 45 patients whose pelvis radiograph 

was not available. Medical records were reviewed, and the severity of OI was categorized based upon Sillence classification. Serial plain 

radiographs of the pelvis were analysed to investigate the presence and shape of acetabular deformity, which was categorized into 

either true protrusio acetabuli deformity (TPAD) or non-protrusio acetabuli deformity (NPAD) based on established radiographic criteria 

of protrusion acetabuli; a) medialisation of medial wall of acetabulum past the ilioischial line; b) central edge angle > 40°; c) crossing of 

iliopectineal line by medial acetabular wall. Morphology of the acetabular deformity was further evaluated on 3D-CT in 16 cases. Age at 

the last radiographic examination ranged from 5.4 to 71 years (mean 20.4 years). 

Results: Sixty-eight patients (22.5%) were found to have acetabular deformity on either side of the hips. Type II and type III patients had 

the highest incidence of acetabular deformity – 100% and 70.2%, respectively, while no type V patients had acetabular deformity. Among 

134 hips of those 68 patients, 81 hips (60.5%) had NPAD and 22 (16.4%) TPAD. NPAD was common in type II patients (100% of hips) 

and type III hips (80.0% of hips). Of 24 hips  having 3D-CT taken, 12 had NPAD. Three-dimensional analysis of NPAD revealed that the 

deformity involved the whole hemipelvis distorting the shape of the ilium. The whole anterior and posterior column of acetabulum was 

displaced medially into the pelvic cavity, and the anterior acetabular wall was dysplastic and deficient exposing the anterior aspect of 

femoral head. 

Conclusion: This study showed that acetabular deformity is common in OI patients, correlated with the severity of disease. NPAD was more 

common that TPAD, especially in severely affected patients. 

Acknowledgment: This research was supported by Genome Technology to Business Translation Program of the National Research 

Foundation (NRF) funded by the Ministry of Science, ICT & Future Planning (NRF-2014M3C9A2064684). 
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Introduction: Lower limb procedures for cerebral palsy (CP) often cause intra-operative bleeding, and there is an increased chance of 
transfusion. It is preferable to predict the blood loss, to prepare the adequate amount of blood products, and to plan transfusion because 
of the limited resources of blood products and the transfusion complication. However, due to the diversity of lower limb procedures in 
patients with CP, it has been difficult to estimate blood loss after the surgery. Consequently, the purpose of this study is to evaluate the 
blood loss, transfusion rate and affecting factors and to investigate the related laboratory change after orthopedic lower limb procedures 
in patients with CP. 
Materials and Methods: We retrospectively reviewed the consecutive CP patients who have undergone single-event multilevel surgery 
(SEMLS) and hip reconstructive surgery (HRS) in our institute since 2003. Preoperative hemoglobin, hematocrit, BMI, BUN, creatinine, AST, 
ALT and the same indices measured on the second day after the surgery were collected. The Gross Motor Function Classification System 
(GMFCS) levels, history of valproate intake, and operation types each patient underwent were noted. Operations were further categorized 
into SEMLS with soft tissue procedures, SEMLS with bony procedures, unilateral HRS, and bilateral HRS. Multiple regression analyses were 
performed to depict the risk factors for blood loss, transfusion and laboratory change after surgery. 
Results: After the implementation of inclusion and exclusion criteria, a total of 1188 patients were enrolled in this study, with 735 males 
and 453 females. The mean age of operation was 12.4(SD 7.9) years. There was an average of 1.9mg/dl drop in hemoglobin level with 
average preoperative hemoglobin of 13.7(SD 1.3)mg/dl and 12.2(SD 2.1)mg/dl two days after the operation. Total of 70 patients received 
a transfusion. In the regression model, type of operation (unilateral HRS; p<0.0001, bilateral HRS; p<0.0001) and BMI(p=0.0017) found to 
affect the level of hemoglobin postoperatively. The frequency of transfusion was significantly affected by the type of operation (unilateral 
HRS; p=0.0079, bilateral HRS; p<0.0001) and the addition of Dega pelvic osteotomy (p<0.0001). In the HRS group, the administration of 
valproate affected the drop in hemoglobin level (p=0.0355). 
Conclusion: We have summarized the estimated blood loss, incidence of transfusion and related laboratory changes after SEMLS and HRS 
in patients with CP and identified the risk factors. These findings warrant the development of postoperative guideline in patients with CP 
undergoing SEMLS and HRS. 
Acknowledgment: The authors thank Eun Young Lee, Jung Hee Yoon, and Hana Park for data collection.
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Introduction: Proximal femoral growth disturbance (PFGD), referred to as avascular necrosis (AVN), is a well-known complication after 
treatment of developmental dysplasia of the hip (DDH). The clinical importance of PFGD in DDH is that it is related to walking ability. But, 
the walking ability is not a reason for treatment in cerebral palsy (CP) with GMFCS IV or V. However, there is a paucity report dealing with 
PFGD after reduction of severely subluxated or dislocated hip in CP. This study aimed to evaluate risk factors and natural history of PFGD 
and to analysis prognosis associated with PFGD after the index operation. 
Materials and Methods: We reviewed 394 hips in 205 patients with GMFCS IV or V who underwent surgery. The mean age at the time of 
surgery was 7.3 years, and the mean follow-up was 5.6 years. Varizational osteotomy was performed in all hips, Open reduction (OR) in 
128 (32.6%), derotation in 340 (86.3%), and shortening in 246 (62.5%). The migration percentage, the acetabular angle of Sharp and the 
femoral neck-shaft angle were measured before surgery and at the latest follow-up. Preoperative Revised Melbourne CP Hip Classification 
System (MCPHCS) and Tönnis Grade, and postoperative Severin grade were evaluated. PFGD were assessed using Kruczinski classification 
and classified again based on the location and severity of epiphyseal involvement. Remodeling was also evaluated with sphericity using 
Mose method and the spherical index of the femoral head. 
Results: The migration percentage, the acetabular angle of Sharp and the neck-shaft angle were improved after surgery. PFGD occurred 
in 204 hips (51.8%), and remodeling was observed in 187 hips (91.7%). Preoperative MP (p=0.035), high Tönnis Grade (p=0.015) and 
OR (p=0.003) were correlated with PFGD. Remodeling was relevant to OR (p=0.009). Recurrent of hip subluxation and remodeling were 
related to the development of PFGD. The incidence of recurrence and not-remodeling was increased depending on the severity based 
on Kruczinski classification (p<0.001). According to our classification system, type 1 had same outcomes with cases where PFGD did not 
occur, type 2 (moderate total involvement) had an increased risk of re-subluxation, and type 3 (severe total involvement) had an increased 
risk of subluxation and not remodeling. 
Conclusion: Despite the high incidence of PFGD, remodeling may be anticipated in most cases. The degree of preoperative migration of 
proximal femur is the most important factor with PFGD, and there is a strong correlation between the occurrence of PFGD and recurrence 
of subluxation. Our new classification system has a predictive value focusing on remodeling and further subluxation after surgery and 
suitable for PFGD in non-ambulatory CP. 
Acknowledgment: None 
Keywords: Cerebral palsy, hip dislocation, hip displacement, growth disturbance, remodeling



37

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No. 43  

Title: Outcomes after hip reconstructive surgeries in ambulatory patients with cerebral palsy

Authors:  HAN SOL SHIN1 , HYUN WOO KIM2 

Presenter: HAN SOL SHIN Corresponding Author: HAN SOL SHIN  Field: Paediatrics

Affiliation: 1. HALLYM UNIVERSITY SACRED HEART HOSPITAL { Orthopaedic } , 2. YONSEI UNIVERSITY, SEVERANCE CHILDREN'S HOSPITAL { 

Orthopaedic }   

Introduction: One of common clinical problems in CP is hip instability. The risk for hip subluxation and rate of progression are related to 

patients’ ambulatory status, hip problems in diplegics are not prevailing compared to quadriplegics, most literature reported outcomes 

of surgeries performed in non-ambulatory patients. Thus in this retrospective study, we analyzed our results of the index operations 

to announce 1)what are the characteristics of ambulatory patients with hip instability, 2)what effect the surgical outcomes of diplegic 

patients and 3)suggest treatment algorithm in treating this challenging condition.  

Materials and Methods: We retrospectively assessed all the GMFCS 2 or 3 cerebral palsy patients who had hip reconstruction from 2004 

to 2017. 48 hips in 35 ambulatory spastic cerebral palsy children were included. The mean age at surgery was 10.3 years (range 5.2-16 

years). The average follow-up was 42 months (18-109 months). 13 patients were GMFCS 2 and 22 patients were GMFCS 3. Pre-operative 

gait patterns, radiographic parameters including MI, CEA, AI, HSA, PO, MCPHCS,  CT based parameters including NSA, femoral and 

acetabular anteversion were evaluated. Hip reconstruction was performed as part of single-event-multilevel-surgery. Combined problems 

were verified before surgery and performed along with hip reconstruction. All patients had intraoperative cinearthrogram before incision 

to make a detailed, customized surgical decision. If hip became concentric with abduction, varization was done and became concentric 

with internal rotation, femur was derotated. If acetabulum was dysplastic,  low-profile Dega type osteotomy was done.  

Results: Forty-three hips were stable at the final follow-up. Categorized by MCPHCS, 43 patients were grade 4 and five were grade 5 pre-

operatively. At the final follow-up, one patient was grade 1, 31 patients were grade 2, eleven patients were grade 3, and five patients 

were grade 4. MCPHCS improved significantly (p<0.001). Two-third of the operated hip showed satisfactory results. Trendelenberg and 

Duchenne gaits were observed in 21 children out of 35 children. Every GMFCS 2 and GMFCS 3 children with unilateral hip subluxation 

showed Trendelenberg and Duchenne gaits. We investigate 21 patients who had hip subluxation on only one side. In these patients, 

femoral anteversions of subluxated sites are increased(p=0.006). The ambulation status of 6 patients deteriorated after surgery. MP and 

MCPHCS were improved significantly after surgery; nonetheless, none of the radiologic or CT parameters affected surgical outcomes. Early 

postoperative outcomes at 6 months showed a high correlation with outcomes. MP and MCPCHS of 6 months can predict the outcome 

after surgery. (r=0.32, p=0.032, r=0.81 p<0.001) The closure of triradiate cartilage did not affect outcomes. Scoliosis did not affect 

preoperative MP.  

Conclusion: Abductor weakness reduces external rotation torque and increases femoral anteversion, which leads to hip instability. Crouch 

CP children with hip instability, distal femoral derotation extension shortening osteotomy is recommended without prophylactic surgery of 

unaffected sites.  

Acknowledgment: None 
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Introduction: Hip flexion contracture often occurs after femoral lengthening in patients with achondroplasia, but few studies have 

investigated its development in these patients. The purpose of this study was to analyze sustained hip flexion contracture in achondroplasia 

patients who underwent femoral lengthening and to identify contributing factors. 

Materials and Methods: This study included 34 patients with achondroplasia who underwent femoral lengthening (mean age at 

operation, 11.1 years). Sustained hip flexion was defined as flexion contracture lasting > 6 months postoperatively despite physiotherapy. 

Demographic data, spinopelvic parameters (pelvic incidence, pelvic tilt, sacral slope, lumbar lordosis, and sagittal vertical axis), and 

quantitative assessments of femoral lengthening were investigated. The associations among these factors and the development of 

sustained hip flexion contracture were assessed. 

Results: Sustained hip flexion contracture developed in 13 (38%) of 34 achondroplasia patients after femoral lengthening. Eight (62%) 

of these 13 patients concomitantly exhibited limitation of knee flexion. Excessive femoral lengthening (odds ratio [OR], 1.450; 95% 

confidence interval [CI], 1.064 to 1.975; p = 0.019) and forward sagittal vertical axis tilt (OR, 1.062; 95% CI, 1.001 to 1.127; p = 0.047) 

contributed to sustained hip flexion contracture. 

Conclusion: Sustained hip flexion contracture frequently occurs after femoral lengthening in achondroplasia patients. Both excessive femoral 

lengthening and preoperative forward SVA tilt may contribute to the development of sustained hip flexion contracture in these patients.

Acknowledgment: The authors have nothing to disclosure. 
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Introduction: The Ponseti method has resulted in excellent outcomes in the treatment of idiopathic clubfoot. To evaluate the process of 

serial casting, most studies previously used the number of casts required to achieve correction. In contrast, difficulties occurred during 

serial casting were rarely studied. We conducted a study on the difficulties during serial casting and their related factors. As we focused 

on difficulties, which were rarely observed in non-severe deformity in our clinical experience, only severe cases of idiopathic clubfoot were 

included. In addition to the severity, it was assumed that body size would affect the process of casting. In particular, we assumed that 

patient with lean body mass and long foot length would be advantageous during the correction without difficulties. 

Materials and Methods: We retrospectively reviewed 47 patients with severe idiopathic clubfoot (Dimeglio score ≥10) and a follow-

up period of ≥4 years by focusing on difficulties during the Ponseti casting and their related factors. All events requiring temporary 

discontinuation and/or delay of scheduled casting were considered difficulties. 

Results: Among the 47 patients, difficulties occurred in 18 patients (38.3%). Initial Dimeglio score (14.9±2.5 [vs 13.5±2.3, P=.042]), its 

subcomponent of equinus (3.8±0.4 [vs 3.3±0.6, P=.005]), and the number of casts (6.3±2.0 [vs 4.9±1.2, P=.009]) in the 18 patients with 

difficulties were greater than those of the remaining 29 patients. In addition, the foot length was shorter (7.2±0.6 cm [vs 7.7±0.8 cm, 

P=.030]) in patients with difficulties. Otherwise, body weight at birth was not statistically different between the two groups (3.2±0.4 kg 

and 3.3±0.3 kg, P=.504]).   In the regression analysis, both subcomponent of equinus and foot length showed the significance for the 

occurrence of difficulties. During 8.7±3.8 years, further surgery was needed in 35 patients (74.5%) due to residual or recurrent deformity. 

The ratio was higher in patients with difficulties (94.4% [vs 62.1%, P=.017]). 

Conclusion: In our cohort of idiopathic severe clubfoot, initial severity of equinus and length of the foot were significantly associated with 

the occurrence of difficulties during the Ponseti casting. Difficulties frequently occurred in feet with rigid equinus and short length, and 

further surgery was required after the initial correction in almost all of the feet with difficulties. 

Acknowledgment: All of the authors have no conflict of interest (i.e., personal associations or involvement as a director, officer, or expert 

witness). This study was revised based on the contents presented in APPOS (Asia Pacific Paediatric Orthopaedic Society) 2019. 

Keywords: Clubfoot, Dimeglio score, Foot length, Ponseti method.

 Presentation No. 46  

Title: Concomitant nerve injury in supracondylar fracture of the humerus in children.

Authors:  KWANG SOON SONG1 , SANG SOO NA1 , Junghoon CHOI1 

Presenter: SANG SOO NA Corresponding Author: KWANG SOON SONG  Field: Paediatrics

Affiliation: 1. DONGSAN HOSPITAL, KEIMYUNG UNIVERSITY SCHOOL OF MEDICINE { Orthopaedic }   

Introduction: The purpose of this study is to investigate over all  incidence, prevalence of injured nerves, direction of displacement of distal 

fragment, and  recovery of nerve injuries in supracondylar fracture of the humerus in children. 

Materials and Methods: We analyzed retrospectively 764 patients with supracondylar fracture of the humerus in children from May 

1990 to May 2014. They had been treated at single institution and had adequate follow up and documentation .50 patients with a 58 

concomitant nerve injuries were included for this study. 

Results: Among total 764 supracondylar fracture of the humerus  in children, 55 nerves in 50 patients (6.5 %) had concomitant nerve 

injury after initial trauma. The radial nerve was injured in 27 cases,  median nerve in 20 cases, ulnar nerve in 5 cases and anterior 

interosseous nerve in 3 cases and. 5 cases(10%) had multiple nerves injuries. In 24 (89%) of 27 patients with  radial nerve injuries, 

distal fragment was displaced posteromedially. In the median nerve injuries, 11 (55 %) of 20 cases were associated with posterolateral 

displacement of distal fragment, posterior displacement in 5 (21.1%) and posteromedial displacement in 4 (26.3%). Ulnar nerve were 

involved in four cases. Repair of the  radial nerve and internal fixation were performed  in one open fracture. All nerves were recovered 

without additional procedure, radial nerve was recovered  at 47 days in average ( ranged 1 day to  3 ), median nerve at 32 days ( ranged 1 

day 6 to 97days) , ulnar nerve in 50 days ( ranged 1-97days) and anterior interosseous nerve in 62 days ( 36-73 days)  after trauma in each. 

Conclusion: The radial nerve was most commonly involved, and revealed close relation to the posteromedial displacement of the distal 

fragment. The median nerve had less close relation with postrolateral or pure posterior displacement. All injured nerves were recovered 

within 97 days after initial trauma without any surgical procedures for nerve. 

Acknowledgment: Thank you for professor Song Kwang Soon, who has accumulated valuable data for decades and has inspired great 

research. 
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Introduction: Paediatric subtrochanteric femoral fractures are unstable; stable fixation options are required. Here, we modified the 

traditional titanium elastic nail (TEN) technique to increase stability, by involving the apophysis of the greater trochanter (GT) and the 

femoral neck cortex. We report the clinical and radiological outcomes after at least 5 years of follow-up. 

Materials and Methods: We prospectively included 17 children aged 5–12 years diagnosed with subtrochanteric femoral fractures 

between January 2004 and December 2013. Radiological evaluations of bony union, malunion, and limb-length discrepancies (LLDs) 

were performed at the final follow-up. Clinical outcomes, as revealed by the Flynn scoring system, and the range of hip motion were also 

recorded. 

Results: The mean patient age was 8.4 ± 2.0 years and the mean body weight was 27.5 kg. Twelve patients presented with length-

stable fractures and the others with unstable fractures. Bony union was evident at a mean of 4.5 months postoperatively. Radiologically, 

malunion > 5° was evident in three patients, but all angles were < 10° at the final follow-up. LLDs > 1 cm were evident in five patients, but 

all were < 2 cm at the final follow-up. In terms of Flynn scores, 13 patients showed excellent outcomes and 4 had satisfactory outcomes. 

Complications were apparent in only two patients; both showed only temporary discomfort caused by prominent nails. No patient 

underwent unplanned surgery to treat a complication. The range of hip motion was satisfactory in all cases; no difference compared to the 

contralateral hip was apparent. Finally, the radiological and clinical outcomes did not differ by the fracture stability or pattern. 

Conclusion: We penetrated the apophysis of the GT and the femoral neck cortex with TENs to further stabilise subtrochanteric femoral 

fractures. This was a simple procedure that enhanced patient outcomes. 
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Introduction: Patients who have limb-length discrepancy (LLD) demonstrate an altered gait pattern or a limp. The purpose of this study 

was to find out the degree of significant LLD causing compensation and peculiar compensatory gait patterns in the skeletal immature 

patients. In addition, we also investigated the impact of these compensations on gait kinetics. 

Materials and Methods: We evaluated the gait of thirty neurologically normal skeletal immature patients (16 boys and 14 girls; average 

age, 14.5 years old) who had a LLD of the lower extremities that ranged from 10 mm to 66 mm. Patients with concomitant substantial 

angular or rotational deformities of the lower extremity were excluded. Radiological evaluations including the amount and percentage of 

LLDs were measured in all the patients. Three-dimensional motion data including lower body kinematics and kinetics were measured by a 

gait analyzer. 

Results: There was significant difference in the duration of stance phase between the longer and shorter limbs (p = 0.001). The cut-off 

value for significant LLD was 22.75 mm (2.36%) on the basis of it. In terms of kinematics, LLD was compensated in the following patterns; (1) 

increase in flexion of the hip joint of the longer limb (p < 0.001), (2) increase in flexion of the knee joint of the longer limb (p = 0.009), and (3) 

increase in ankle dorsiflexion of the longer limb (p = 0.024) in stance. This led to significant pelvic obliquity between the longer and shorter 

limbs in stance (p < 0.001). In terms of kinetics, significant increase in frontal moment of the hip joint of the longer limb was observed 

during the stance phase (p = 0.015). 

Conclusion: LLD more than 22.75 mm (2.36%) may be significant causing compensation. After compensatory strategies including flexion 

of hip, knee, and ankle joints of the longer limb during the stance phase, pelvic obliquity persists in the patients. This leads to overloading 

of the hip joint of the longer limb which may cause to long-term degenerative sequalae on it. 

Acknowledgment: The authors have nothing to disclosure. 
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Introduction: We performed this study to investigate whether the severity of planovalgus deformity is associated with the discrepancy 

between the value of ankle dorsiflexion (ADF) evaluated by physical examination and 3-dimensional (3D) gait analysis. In addition, we 

aimed to identify the radiographic parameters associated with this discrepancy and their relationships 

Materials and Methods: Consecutive 40 patients with 65 limbs (mean age, 11.7 ± 5.5 years) with planovalgus foot deformity and triceps 

surae contracture were included. All patients underwent 3D gait analysis, and weight-bearing anteroposterior (AP) and lateral (LAT) foot 

radiographs. ADF with knee extension was measured using a goniometer with the patient’s foot in an inverted position. 

Results: Twenty-one limbs underwent operation for planovalgus foot deformity, and 56 limbs underwent operation for equinus deformity. 

The difference between ADF on physical examination and ADF at initial contact on gait analysis was 17.5 ± 8.4°. Differences between 

ADF on physical examination and gait analysis were significantly associated with the LAT talus-first metatarsal angle (p=0.001) and 

calcaneal pitch (p=0.001), but not associated with the AP talus-first metatarsal angle (p=0.195), talonavicular coverage angle (p=0.173), 

talocalcaneal angle (p=0.819), and naviculocuboid overlap (p=0.058). 

Conclusion: The discrepancy between ADF on physical examination and 3D gait analysis was associated with the severity of planovalgus 

deformity, which was evaluated on weight-bearing LAT foot radiographs. Therefore, physicians should be cautious about interpreting 

results from 3D gait analysis and perform a careful physical examination to assess the degree of equinus deformity in patients with 

planovalgus foot deformity. 
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Introduction: In this study, we assess the correlation of the insufficient correction of the equinus deformity after the Tendo-achilles 

lengthening (TAL) or Vulpius procedure including recurrent equinus gait and anterior ankle pain with the radiographic morphology of the 

anterior distal tibial rim. 

Materials and Methods: From January 2005 to April 2013, we retrospectively assessed the 63 patients who had undergone TAL or Vulpius 

procedure or Strayer procedure. We measured the anterior distal tibial angle (ADTA) in the weight-bearing lateral radiographic views and 

evaluated the clinical outcomes and kinetic data pre- and post-operatively.  

Results: At follow-up, 72% had satisfactory ankle ROM, 16% had recurrent equinus gait and 4% had calcaneus gait. In the recurrent 

equinus gait group, the preoperative ADTA was significantly higher in both CP patients and Non-CP patients (p < 0.000 and p < 0.037, 

respectively). The lower satisfaction scores and the occurrence of anterior ankle pain after the surgery were significantly correlated to 

higher preoperative ADTA (p < 0.000 and p < 0.000, respectively). Also, the expected increase of dorsiflexion angle after the surgery was 

quantitively correlated to the preoperative ADTA (p < 0.000).  

Conclusion: : In this study, anterosuperior coverage of the joint measured by ADTA was significant prognostic factor for the equinus 

correction. We expect that the osteotomy of anterior rim of distal tibia or bony excision may improve the surgical outcomes when 

combined with the lengthening of heel-cord. 

Acknowledgment: Thank you for everyone in our department of orthopedic surgery.   
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Introduction: Discoid lateral meniscus(DLM) is the most common congenital anatomic variant of the knee. Regeneration of the meniscal 

tissue after partial meniscectomy has been reported and presence of blood vessels at the resected margin was attributed to this 

phenomenon. However, in contrast to the well-known vascular anatomy of non-discoid meniscus, research on the vascularity of DLM is 

scarce and findings are contradictory. The purpose of this study is to investigate the vascularity of DLM in children. 

Materials and Methods: The Institutional Review Board of our hospital approved this study. We prospectively reviewed 11 patients who 

underwent arthroscopic partial meniscectomy of DLM since November 2018. There were six boys and five girls. The mean age at surgery 

was 8.8 years (range, 5.2 to 12.3). We obtained resected meniscal tissues that were divided into nine regions; anterior (A), anteromedial 

(AM), anterolateral (AL), central (C), medial (M), lateral (L), posterior (P), posteromedial (PM) and posterolateral (PL) region. After tissue 

preparation with Hematoxylin-Eonin staining for optical microscopic examination, we determined whether blood vessels are present or 

not in each specimen. We investigated the association of the regional distribution pattern of blood vessels with age of the patient, type of 

DLM tear, presence or absence of instability and meniscal shift. 

Results: Blood vessels were observed in nine of 11 cases (82%). The two patients who did not show any blood vessels in the resected 

meniscal tissue were very young; 5.1 years old and 5.2 years old. In nine cases with positive vascularity, blood vessels were most abundant 

in the anteromedial quadrant (A, AM, M, C). In these regions, blood vessels were present in more than half of the cases (82% in AM and 

M, 70% in C, and 64% in A). In contrast, blood vessels could be observed only in 22% in AL and 30% in PL region. Blood vessels were 

present in 45% of P, 46% of PM, and 40% of L region. 

Conclusion: In our skeletally immature patients, vascularity was observed at the resected meniscal tissues in 82% of patients and its 

distribution was different by the region. There were no vascularity in the resected central portion of DLM in children younger than 6 years 

of age. The vascular distribution pattern was not different by the type of DLM tear, presence or absence of instability and meniscal shift. 
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Introduction: The induced membrane technique has been used for bone reconstruction in critical bone defect. However, there has been 

no study evaluating the quality of regenerated bone in induced membrane technique. We’ve noticed that the grafted bone had different 

bony density according to axial location during regeneration. Thus, we hypothesized that there would be discrepancy of consolidation rate 

by anatomical location in axial plane. The purpose of this study is to analyze bone density of grafted bone according to axial location in 

induced membrane technique for critical sized segmental defects of tibia. 

Materials and Methods: This study is a single-center, and retrospective cohort study from March 2014 to February 2018. Patients with tibial 

segmental bone defect of at least 2.5 centimeters which were treated with induced membrane technique were screened. After applying 

exclusion criteria, 45 patients (8 females and 37 males) with mean age of 48.4 years were enrolled finally among 75 patients who were 

initially screened. Serial CT scans to evaluate the density of grafted bone were obtained after the bone grafting, immediate postoperatively, 

at 6 months, and at 12 months postoperatively. Based on the line connecting center of tibia and fibula in axial view, axial location is 

divided by posterior, anterior (anteromedial) and lateral (anterolateral) region. The divided region was segmented by boundary of grafted 

bone and the Hounsfield units were measured separately at each region in Mimics program. The HU value from the ten axial slices were 

averaged to give a mean HU value for each region and converted to the relative density (RD) of corresponding location. The value of RD is 

calculated as the sum of the HU values in three regions of one patient is 100. The RD of respective axial location was analyzed statistically. 

Results: There was no significant difference of RD in grafted bone between axial locations at immediately postoperatively (anteromedial vs 

anterolateral vs posterior, 31.5 vs 33.2 vs 35.3, p=0.726). At 6 months, there were significant difference of RD between location (25.4 vs 

34.4 vs 40.2, p=0.034). RD at 12 months were not significantly different between axial locations (29.4 vs 34.2 vs 36.4, p=0.216). 

Conclusion: This study demonstrated the discrepancy of consolidation rate of grafted bone according to the axial location of tibia when 

using the induced membrane technique for the treatment of critical sized bone defects. Since which factor makes difference is not 

identified, further study is needed. 

Acknowledgment: None 
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Introduction: Nonunions are still difficult to treat whether in upper or lower extremities although a variety of surgical techniques have been 

suggested. The purpose of this study was to evaluate the effectiveness of intramedullary cortical plug graft for the treatment of unstable 

nonunions. 

Materials and Methods: Between November 2013 to April 2018, a total of 12 patients who underwent osteosynthesis with intramedullary 

cortical plug graft for unstable nonunions were enrolled. They were 8 male and 4 female with an average age of 49.6±10.3. Bone 

debridement was performed longitudinally using a burr to create a slut for intramedullary cortical plug graft. Cortical bone graft was 

harvested from the iliac crest and placed into the intramedullary slut which crossing the proximal and distal fragment. The recipient bone 

was fixated using a plate in the tubular bone or tension band wiring in epicondyles. Radiological union was assessed at every 2 weeks 

follow up examination until union. In addition, clinical outcomes including visual analogue scale (VAS) score, disabilities of arm, shoulder, 

and hand (DASH) questionnaire, range of motion were collected at 3, 6, and 12 months after surgery. 

Results: Average time taken for union was 15.73±6.64 weeks. (range: 8 to 32) Clinical outcome measures were significantly improved at 

each follow-ups. Funtional assessment by DASH score improved from 59±24.7 (range: 10 to 96) preoperatively to 27.4±19.1 (range: 0.8 to 

53) at last follow-up. (P=0.001) The average range of motion was recovered 83.5% to contralateral side. There was no complication such 

as loss of reduction, nonunion, metal failure, and infection. 

Conclusion: This straightforward cortical plug autograft technique predictably restored bone alignment with a 100% union incidence. The 

technique can be a reliable option providing excellent functional result in patients with unstable nonunion. 
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Introduction: Recently, several in vitro biomechanical studies that used dual small locking plate fixation for humeral shaft fractures have 

investigated. However, in vivo studies about dual plate fixation for humeral shaft fractures are limited. The purpose of our study was to 

report the outcomes of dual small plating for humeral shaft fractures in comparison with those of single large fragment plating. 

Materials and Methods: Sixty consecutive patients who underwent an open reduction internal fixation for humeral shaft fractures at our 

institution from September 2014 to December 2017 were included. Single 4.5-mm locking compression plate (LCP) fixation was used 

in the first 40 cases, and dual 3.5-mm LCP fixation was used in the final 20 consecutive cases. Data were collected to define patient 

characteristics, injury mechanism, clinical outcomes, time to surgery, operative time, estimated blood loss, and complications. Using simple 

radiography during the follow-up period (6, 12, 24, and 52 weeks after surgery), the shoulder and elbow joint ranges of motion (ROM) 

were also evaluated. 

Results: Demographic data, time to surgery, surgical time, and estimated blood loss had no significant differences between the two 

groups. No significant differences were observed in nonunion rate and union rate 3 months after surgery. However, two patients (5%) in 

the single 4.5-mm LCP fixation group showed metal failure and breakage. No significant differences were found in postoperative shoulder 

and elbow ROM. Three patients (7.5%) in the single plating group and one patient (5%) in the dual plating group developed radial nerve 

palsy after surgery. No vascular injury and deep infection were observed in either group. 

Conclusion: CONCLUSION: For diaphyseal humeral fractures, dual 3.5-mm LCP fixation to the humerus is a possible treatment choice. 

This method showed satisfactory union rate, ROM, and complication rate, without increasing surgical time, in comparison with the 

conventional single 4.5-mm LCP fixation.

Acknowledgment: Level of evidence: III. 
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Introduction: Appropriate management of displaced unstable proximal humerus fractures remains challenging. In cases of medial 

cortex deficiency, lateral locking plate fixation could also be associated with screw cut-out or fixation loss. This study aimed to describe 

a technique of additional medial buttress plate fixation after conventional locking plate fixation to provide medial stability for proximal 

humeral fractures with an unstable medial column, present the effectiveness and safety of our surgical technique, and report radiographic 

parameters and clinical outcomes. 

Materials and Methods: 17 patients with medial cortical deficiency were treated with medial buttress plate fixation after lateral locking 

plate fixation. No patients were lost to follow-up, and average follow-up period was 30 (range, 12–81) months. 15 underwent surgery 

within 2 weeks of injury. In 1 patient, surgery was delayed until 6 weeks after injury due to active pulmonary tuberculosis resistant to 

primary medication. The other patient had severe brain and chest injuries, and surgery was delayed until 4 weeks after injury. Both had a 

varus fracture with a neck shaft angle of <90°. 

Results: Successful fracture healing was achieved in all 17 cases. Mean neck-shaft angle change was 1.33° (range, 0-7.4), and mean 

American Shoulder and Elbow Surgeons,Disabilities of the Arm, Shoulder, and Hand , and Constant scores were 74.0 (range, 21.7-91.7), 

26.6 (0.9-85), and 70.0 (50-86), respectively.  . Anterior glenoid rim erosion occurred in 1 patient whose MBP involved the lower margin of 

the humeral head articular surface. Avascular necrosis of the humeral head or NSA change of >10° was not observed. 

Conclusion: Restoration of a stable medial column is critical for the successful management of proximal humeral fractures with an unstable 

medial column. Medial buttress plate fixation might be a reliable option to achieve medial stability of these PHFs. 

Acknowledgment: This work was supported by the 2016 Yeungnam University Research Grant. 
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Introduction: Controversy exists on the optimal operative treatment of unstable Neer IIB lateral clavicle fractures. The purpose of this study 

was to analyze and compare clinical and radiological results and complications of locking plate osteosynthesis (LPO) versus coracoclavicular 

stabilization (CCS) using a suture button device. 

Materials and Methods: From January 2010 to May 2018, 46 consecutive patients with Neer type IIB fractures were treated with LPO (17 

patients, 37%) or CCS (29 patients, 63%). All 17 LPO patients received a 3.5 mm LCP superior lateral clavicle plate (Acumed, Hillsboro, 

OR) and all 29 CCS patients received a TightRope device (Arthrex, Naples, FL, USA). The mean follow-up period was 23.7 months (range, 

12~75 months). Radiologic outcomes were assessed using serial plain radiographs. Clinical outcomes were evaluated using the American 

Shoulder and Elbow Surgeons (ASES) score; and subjective shoulder value (SSV). Intraoperative and postoperative complications were also 

evaluated. 

Results: Of the 46 cases, 43 (93.5%) showed complete bony union within 6 months. All 17 cases (100%) in LPO achieved bone healing 

and there were no complications and 26 cases out of 29 (89.7%) in CCS achieved bone healing. The difference in union rate between 

the two treatment methods was significant (p=0.285). Three patients who developed a nonunion after treatment using CCS refused 

re-operation due to no clinical problems, and they are currently undergoing a simple follow-up. And the stiffness of shoulder joint was 

developed one patient in LPO cases and three patients in CCS cases who recovered after special rehabilitation. 

Conclusion: Although the treatment using CCS resulted in higher nonunion rate, both LPO and CCS produced satisfactory clinical 

outcomes. Both techniques can be useful options in the treatment for Neer type IIB lateral clavicle fractures. 

Acknowledgment: none 
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Introduction: After external fixation of a long bone, conversion to intramedullary (IM) nailing is commonly required to achieve a successful 

outcome in polytrauma or open fractures. However, the pin-track infection with the conventional bicortical pin may hinder IM nailing due 

to the high risk of deep infection. To reduce such complications, we developed a novel unicortical pin for the stable external fixation. 

Materials and Methods: A fracture gap model was created to simulate comminuted femoral shaft fractures using synthetic composite 

bones (Pacific Research Laboratories Inc.). Twenty constructs were stabilized with mono-planar external fixators, half of them were fixed 

with unicortical pins (group Uni) and the other half were fixed with bicortical pins (group Bi). An electrodynamic materials testing machine 

was used for bending (5 of group Uni, 5 of group Bi) and torsional (5 of group Uni, 5 of group Bi) load test to determine the stiffness of 

constructs. The unicortical pin is consisted of an inner screw (Ø 5 mm, purchasing the cortical bone) and an outer sleeve (inner Ø 6.5 mm, 

outer Ø 11 mm, presence of 6 spikes), which is tightened with a nut. For comparison, a bicortical pin (Ø 5 mm, 40 mm of thread length) 

was used. 

Results: In bending load test, the stiffness of group Uni (average, 40.5 N/mm) was significantly higher than that of group Bi (average, 33.7 

N/mm) (p = 0.008, Mann Whitney test). In torsional load test, the stiffness of group Uni (average, 0.21 Nm/deg) was also significantly 

higher than that of group Bi (average, 0.17 Nm/deg) (p = 0.015, Mann Whitney test). In mode of failures, group Bi showed that all pins 

were bent at the pin-bone interface (pin failure), while there was no failure of bones in bending and torsional load tests. On the other 

hand, group Uni did not show any pin failures, but incomplete fractures of bones were found at the outer spike-bone interface (bone 

failure). 

Conclusion: Through this biomechanical study, external fixator with newly developed unicortical pins may achieve sufficient stability in 

fracture fixation compared to that with currently used bicortical pins. It may help to reduce the risk of deep infection and to allow easier 

conversion to IM nailing. 
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Introduction: An infra-acetabular screw can provide increased stability in fixating acetabular fracture. This technique, however, is 

technically demanding and have a possible risk of screws protruding into the hip joint cavity. For these reasons, research on this screw has 

not been actively conducted in Asian countries including Korea, and the safety zone for screw insertion has not been properly analyzed yet. 

We therefore conducted this study to define the incidence of the safe corridor for infra-acetabular screw and to determine the correlation 

between the safe corridor and other demographic factors such as age, sex and height. 

Materials and Methods: Pelvis computed tomography (CT) of 182 participants was extracted with evenly age- and sex- allotted from an 

institutionally-approved, single-center orthopedic database. Pelvis with fractures and implant in situ were excluded. Each segmentation 

of pelvis data was performed by using image processing software (Mimics, Materalise, Belgium), and 362 virtual three-dimensional (3D) 

model was generated. A search was performed to find the maximum-with corridor connecting two points. The entry and exit point was 

displaced in the template. The maximum diameter of each corridor was measured in automatic procedure. A minimum 5mm corridor 

diameter, sate corridor, was defined as a cutoff for placing a 3.5mm cortical screw in clinical setting. All data were presented as mean and 

range or mean and standard deviation. Two-sample t-test and regression analysis were used to compare difference between groups based 

on sex, age, and height. 

Results: There were 354 hemipelves of 177 patients (89 male and 88 female) with a mean age of 57.3 years (95% CI, 1.8) and a mean 

height of 161.5 cm (95% CI, 0.). Among 354 hemipelvis, 250 hemipelves (70.6%) satisfied a minimum safe corridor diameter of 5mm. 

When divided into a subgroup by the patient's gender, the incidence of the safe corridor of a male group was statistically higher than a 

female group (82.0% vs 59.1%), with the mean corridor diameter of 6.24 mm (95% CI, 0.2) and 5.44 mm (95% CI, 0.2), respectively 

(p<0.001). When the safe margin for corridor diameter was lowered to 4 mm, the incidence of a safe corridor diameter increased to 92.6 

% (165 cases) in male, 85.2 % (150 cases) in female, and 89.0 % (315 cases) in total. In Correlation analysis, only the height showed a 

positive correlation with the diameter of the safe corridor of a total population (r = 0.25; p < 0.001). 

Conclusion: The study provided the safe corridor was found in 81% of male and 69% of female, and the taller had the higher incidence of 

the safe corridor. The patient’s height was correlated with the corridor diameter of the infra-acetabular screw, whereas the patient’s age 

did not correlate with the corridor diameter. 
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Introduction: To demonstrate clinical implications of new cephalomedullary nail (CMN) by analyzing three-dimensional (3D) modeling with 

virtual implantation at actual size. 

Materials and Methods: 31 patients (average 80, range 68-94 years old) who sustained of the osteoporotic trochanter fracture of femur 

were enrolled. After imported into Mimics® software, the opposite femurs were selected as cropping area to reconstruct the 3D model 

of the proximal femur and medullary canal. PFNA-II® and CMNs (lateral angle 0º & 2º, CCD angle 130 º) were processed at the actual 

size and optimally placed in the proximal femur using Mimics® software. The ideal entry point (EP), nail conformity and anatomical 

relationships with the adjacent structures were assessed. 

Results: There were six cortical impingements in PFNA-II® models, one impingement in 0º CMN model, and no impingement in 2º CMN 

model. Because of anterolateral bowing, the trochanteric overhang increased over the intramedullary canal. According to Grechenig’s 

classification, there were 9 models of type III and 22 models of type IV. Compared with PFNA-II®, Computational simulation indicated 

that CMNs had a wide versatility in making the entry point around the tip of GT. By simulating the intentional malposition in the media-to-

lateral direction, the tip of lag screw of 0º CMN could be placed at the center or inferior site of the femoral head < 10 mm in any direction. 

Conclusion: The 0º CMN had a wider tolerance of EP and could prevent the cortical impingement in anterolateral bowing femur. less 

tendency of cortical abutment in anterolaterally bowed femur. Regardless of the degree of lateral angle, the medial edge of GT could be 

used as the intraoperative landmark for making the optimal EP and guide wire trajectory 

Acknowledgment: This work was supported by Biomedical Research Institute Fund (GNUHBRIF-20190009-0001) from the Gyeongsang 

National University Haspital 
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Introduction: There has been limited information about prevalence of hypovitaminosis D and sarcopenia in proximal humerus fractures 

over age 75. The aim of this study is to compare the prevalence of hypovitaminosis D and sarcopenia between patients with proximal 

humerus fractures over age 75 (Group I) and with rotator cuff tear over age 75 (Group II). 

Materials and Methods: A total of 51 patients (Group I, n = 28; mean age 79.9 ± 4.4 yrs); Group II, n = 49; mean age 79.9 ± 4.4 yrs) were 

analyzed. Hypovitaminosis D in the current study was defined as 25-hydroxyvitamin D < 20ng/mL and sarcopenia was diagnosed from 

SARC-F screening test. Additionally, central bone mineral density which was defined as lowest T-score between hip and spine T scores and 

BMI (Body Mass Index, Kg/m2) were collected in the current study. We compared the prevalence as well as degree of hypovitaminosis D 

and sarcopenia between group I and II and compared the degree of central bone mineral density as well as BMI between groups. 

Results: The prevalence of hypovitaminosis D in group II (21 of 28, 75%) is higher than group I (11 of 23, 47.8%) (p = 0.080) and the 

concentration of 25-hydroxyvitamin D in serum was significantly lower in group II than group I (15.3 ± 7.0 vs 26.9 ± 20.6, p = 0.021). There 

was no significant difference regarding prevalence of sarcopenia in group I (3 of 23, 13%) and II (10 of 28, 36%) (p = 0.106).  T score was 

significantly lower in group II (-3.1 ± 0.69) than group I (-1.96 ± 1.14) (p = 0.001) and BMI was significantly lower in group II (29.1, range 

17.3-39.2) than group I (33.8, range 19-46.8) (p = 0.022). 

Conclusion: The prevalence of hypovitaminosis D and sarcopenia in patients with proximal humerus fractures over age 75 seemed to be 

higher than control group. Therefore, more surveillence of hypovitaminosis D and osteoporosis should be considered in patients with 

proximal humerus fracture. 

Acknowledgment: There is nothing to disclose in this study. 
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Introduction: Osteoporotic hip fracture is a major health problem because it affects quality of life and is associated with high mortality 

rate. Postoperative delirium in elderly patients with hip fracture is one of the most common complications and could result in cognitive 

impairment, short-term functional impairment, and increased mortality. Because pain is a major risk factor for delirium, pain control is 

essential for the reduction of delirium. We hypothesized that nerve block in hip fracture surgery would reduce postoperative pain and 

delirium. This study aimed to investigate the possibility of pain relief and prevention of the delirium by performing nerve block to patients 

who underwent surgical management of hip fracture 

Materials and Methods: This study is a single-center, and retrospective cohort study from March 2018 to April 2019. The study was 

conducted with the approval of the Institutional Review Board (S2019-0352-0001). Inclusion criteria were following: 1) patients aged 65 

years or older; 2) surgical treatment for hip fracture (AO-31). Exclusion criteria were following: 1) Patients with previous psychiatric illness; 

2) Patients with previous cognitive impairment including dementia; 3) Patients with pathologic fractures. After applying exclusion criteria, 

77 patients (24 males and 53 females) with a mean age of 78.8 years were enrolled finally among 94 patients who were initially screened. 

Demographic data collected included age, sex, body mass index (BMI), and smoking habits. The comorbidity of each patient was evaluated 

with Americal Society of Anesthesiologist classification (ASA). Preoperative and postoperative walking ability was evaluated with Koval 

score. Primary outcome was to compare pain relief and the incidence of postoperative delirium between nerve block group (group 1, n=23) 

and non-block group (group 2, n=54). To compare the postoperative pain scores, Numeric Rating Scale (NRS) score were assessed at 6, 12, 

24, and 48 hours postoperatively. To assess the incidence of delirium, Confusion Assessment Method (CAM) was used for screening tool. 

Rescue of opioid analgesics, postoperative ambulatory function and medical complications were analyzed as secondary outcomes. 

Results: There was no significant difference in demographic characteristics between the two groups. The incidence of delirium showed 

significant difference between two groups (group 1 vs goup2, 8.7% vs 31.5%, p=0.044). The postoperative pain scores at 6 hours after 

surgery was significantly decreased in the group 1 (2.1 vs 3.4, p < 0.0 02). Pain scores at 12 (2.0 vs 2.3, p=0.392), 24 (2.0 vs 2.0, p=0.767), 

48 (1.7 vs 1.8, p=0.819) hours postoperatively were not significantly different between the two groups. There were no significant 

differences between the two groups in rescue of opioid analgesics, postoperative ambulatory function and medical complications. 

Conclusion: Lumbosacral nerve block was effective for postoperative short-term pain relief and reduction of delirium after hip fracture surgery. 
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Introduction: In derotational osteotomy of femur, percutaneous osteotomy has been commonly used to reduce soft tissue damage and 

infection. However, it is difficult to know the amount of correction angle. To improve the accuracy of angle measurement, we introduce a 

novel method using a smartphone application in femoral derotational osteotomy. 

Materials and Methods: Seventeen cases (14 patients) were included in this prospective study. Intraoperatively, two parallel Schanz pins 

were inserted into the anterior femoral shaft; one above the osteotomy site and the other below the osteotomy site. Minimal invasive 

percutaneous osteotomy was performed at the mid-diaphysis or malunion site. Derotation of the femur was performed internally or 

externally until the desired angle was achieved. Smartphone application was used intraoperatively to measure the angle between proximal 

and distal Schanz pins. Two pins were held with temporary external fixator, and intramedullary nailing or submuscular plating was 

performed. We compared the differences between the angle measured with smartphone application and the achieved angle measured by 

postoperative computed tomography (CT) scan. 

Results: Nine cases corrected with external rotation and 8 cases corrected with internal rotation. All cases achieved the primary union and 

satisfactory correction angle within 5 degrees of difference to the contralateral side. The desired angle during operation was 23.7° on the 

average (range 10.2 ~ 50.8), postoperatively corrected angle was 22.9° on the average (range 8.7 ~ 47.9). Both measurements using smartphone 

application and CT scan demonstrated a significant positive correlation (Pearson correlation coefficient; p =<0.001). In complications, Schanz 

pins were bent in two cases and broken in one case, which were caused by manual handling of pins at the time of rotational correction. 

Conclusion: This study revealed that derotational osteotomy of femur using smartphone application is easy and accurate method of 

measuring the angle. It may also reduce the operating time and radiation for evaluating the angle through the image intensifier. 

Acknowledgment: none 
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Introduction: Stress rise fracture is fracture occurred in a region of an object in which stress is higher than in the surrounding material. 

Because most of stress riser fractures are related to the technical errors and difficult to operate, prevention by the surgeons’ attention is 

necessary and more effective, but the prevalence, mechanism, prevention, treatment of them are not well recognized. 

Materials and Methods: Cases with fractures caused by stress concentration in the local of cortical bone of femur were included. They are 

stress riser fractures in the femurs. We excluded typical periprosthetic fractures around the tip of the prosthesis in the femurs which always 

with high energy trauma. However, we included inter-prosthetic fractures as these are typical stress riser fractures distinct from the usual 

periprosthetic fractures. pathological changes were also excluded. Sawbone models were made to verify the facticity of high-risk factors. 

The models were divided into five groups to simulated the clinical cases of stress rise fractures. Continuous increasing axial force simulated 

bear weight act on the femoral head by dynamic test instrument, the leaver arm was applied at a constant speed of 0.1mm/s until fracture. 

Results: From November 2004 to August 2017, 40 patients with stress riser fracture of femur were included. 17 (42.5 %) were male and 

23 (57.5 %) were female. The subtrochanteric area might be more hazardous in the femur, 16 cases (40 %). 20 cases are definite technical 

or surgical errors related stress riser fractures (50%). 29 of 40 cases gained complete union, 10 of them got a metal remove and haven’t 

for other 19 cases after union. 8 of 40 cases got total hip arthroplasty. 4 of 40 cases are still followed in the outpatient department. Active 

operation is more useful choice for stress rise fracture. The main factors involved in these fractures are concluded as cortical perforation 

(screw hole), tiny crack (fracture line), sharp corner (bone cut) and change in hardness (top of prosthesis). Biomechanical test show that all 

the factors appear in clinical cases really act as obvious stress riser, especially for cortical broken just like screw hole, bone cut. 

Conclusion: We can conclude that cortical perforation (screw hole), tiny crack (fracture line), sharp corners (bone cut) and change in 

hardness (top of prosthesis) can act as stress riser during stress rise fractures. Make this as a lesson to orthopedists especially the young 

beginning surgeons to notice them take more attention on above factors can effectively prevent stress rise fracture. 

Acknowledgment: We will introdue the clinical experiences of stress riser fractures and mechanical analysis and importance of 3D printing 

of implant 
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Introduction: Periprosthetic distal femur fractures (PPDFFs) are a challenging injury of elderly population, frequently associated with poor 

bone quality and limited bone quantity. Although lateral locked plate and retrograde intramedullary nail have been commonly used in 

PPDFFs, stable fixation may not be feasible in very low PPDFFs. The aim of this study was to evaluate the outcome and complication of 

surgically treated very low PPDFFs with double plate fixation. 

Materials and Methods:  Between January 2013 and December 2017, a prospective study on 22 patients with very low distal femur 

periprosthetic fractures (Su classification II and III) has been conducted. All patients were treated with locking compression plate (LCP)-distal 

femur for the lateral plating through a lateral parapatellar approach, and the medial plates were used on the medial cortices with LCP-Low 

Bend Medial Distal Tibia Plates in 14 cases, the proximal humeral internal locking system (PHILOS) plate in 6 cases and the narrow LCP in 2 

cases through a medial subvastus approach. The medial plates were fixated first in 10 cases and the other 12cases were fixated first with 

lateral plates, depending on the pattern of fracture. There were 16 cases of Su type II and 6 cases of Su type III fractures, with a mean age 

of 77.5 years (55-101). All patients were followed up for a minimum of 1 year and have been evaluated as time to union, limb alignment, 

range of knee motion, knee society score and presence of complications. 

Results: Twenty one of 22 patients achieved union at an average of 19 weeks postoperatively (95%). Postoperative limb alignment was 

satisfactory (within 5 degrees compared to contralateral side) in all cases, with 89 degrees of mechanical distal lateral femur angle (m-LDFA) 

and 86.6 degrees of mechanical posterior distal femur angle (m-PDFA) in average. All patients recovered the range of knee motion and 

the daily life, as did before the injury. The knee and function scores were 93.4 and 89.6 in average, respectively. There was one (4.5%) case 

of nonunion with wound dehiscence due to pre-existent vascular problem and three (13%) cases of superficial wound infection which was 

resolved after intravenous antibiotic therapy. 

Conclusion: In present study, double-plating showed an excellent radiographic and functional outcomes with few complications in 

periprosthetic distal femur fractures with Su type II or III. Based on these promising results, we propose that the double-plating fixation 

should be considered in the treatment of very low periprosthetic distal femur fractures. 

Acknowledgment: none
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Introduction: To define the common fracture pattern in coronal and sagittal articular surface and most common location of coronal split 

fragment in multifragmentary patellar fracture (OTA/AO 34 C3) Design: Prospective cohort Setting: Single university hospital Patients: 

Sixty multifragmentary patellar fractures were included from a cohort of 122 patellar fractures which were treated surgically between 2015 

and 2018 Intervention: Preoperative computed tomography based 3D fracture modeling 

Materials and Methods: In 3D fracture model, fracture fragments were reassembled into original shape. The direction of fracture lines 

were characterized in articular coronal and mid-sagittal plane respectively. Images for all fractures were superimposed on one another and 

oriented to fit a standard coronal and sagittal template. Mapping of fracture lines and zone of coronal split fragment were performed. 

Results: Coronal articular fracture mapping demonstrated that primary transverse facture line at middle or inferior facet on articular 

surface. Secondary vertical fracture lines which make satellite fragment were mostly located on peripheral facet. Frequently, Secondary 

horizontal fracture line which runs on inferior border of articular facet makes inferior pole fracture (n=39, 64%). Sagittal fracture mapping 

demonstrated X shaped fracture map which were made by primary and secondary horizontal fracture lines. Coronal split fragment was 

combined in most case (n=51, 84%) at inferior articular facet. 

Conclusion: Mapping of multifragmentary patellar fracture revealed that comminuted patellar facture has primary articular horizontal 

fracture line with secondary vertical & horizontal fracture line which make Coronal split fragment and inferior pole fracture frequently. 

Acknowledgment: none
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Introduction: Intramedullary nailing (IMN) is the standard of treatment for the tibial shaft fractures. Sometimes, temporary external 

fixation (EF) is used before definitive nailing in case with compromised soft tissue or multiple injuries. Secondary IMN following EF of tibial 

shaft fracture is controversial, notably due to the infection risk, which is not precisely known. The purpose of present study was to evaluate 

the incidence of infection and to identify its influencing factors after secondary IMN of tibial shaft fractures. 

Materials and Methods: A prospective analysis was performed on 29 patients who were available to follow up for longer than 12 months 

from among those who underwent secondary IMN after EF for tibial shaft fractures. The patients included 26 men and 3 women, with 

a mean age of 51.4 years. The causes of injury were traffic accidents (n=24), direct hit (n=4), and a fall from heights (n=1). According to 

AO/OTA classification, 11 were type A, 5 were type B and 13 were type C fractures, including 17 open fractures. Acute compartment 

syndrome was accompanied in 5 cases. Twenty patients had fractures other than tibia that required stabilization. Seventeen patients had 

non-orthopaedic injuries at head, chest or abdomen. Fracture was stabilized with EF initially, and internal conversion with IMN was done 

at an average of 19.8 days after patients’ general condition and/or open wound improved. At the time of internal conversion, the EF pin 

site grades were 0 in 8 cases, 1 in 14 cases, 2 in 5 cases, and 3 in 2 cases, as described by Dahl. Results were assessed according to the 

achievement and time to osseous union and complications, especially infections, at the final follow-up. Statistical analysis was performed 

to identify factors influencing results. 

Results: Primary union was achieved by 27 of the 29 study subjects (93.1%) at an average of 18.8 weeks. Of 2 cases of nonunion, one had 

segmental bone loss at the index injury and healed after early scheduled autogenous bone grafting. The other case of aseptic nonunion 

was healed after autogenous bone grafting at 7 months post-initial surgery. There were 2 cases of deep infection (6.9%). Although the 

presence of open fracture and the duration of EF were not related to the occurrence of infection, pin site of grade 3 at the time of internal 

conversion had a strong relation to the development of infection than pin site of grade < 3 (p=0.013, Pearson’s chi-square test). 

Conclusion: Our findings demonstrate secondary IMN for thbial shaft fracture showed low infection rate, considered to be a reliable 

procedure. However, a caution should be taken to manage the EF pin site. Definitive surgery should be performed early, before onset of EF 

pin site infection. 

Acknowledgment: None 
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Introduction: The aim of this study is to assess the effectiveness of domestically developed volar locking plate which has concept of 

Double-tiered Subchondral Support(DSS) in maintaining reduction after distal radial fracture surgery ,and the factors that can affect the 

reduction maintenance. 

Materials and Methods: From May 2017 to December 2018, we assessed the 54 patients of distal radial fracture treated with open 

reduction and internal fixation using the domestically developed DSS-type volar locking plate . Plain radiographs were taken immediately 

after the surgery and at the last follow-up. The following radiographic parameters were measured: the radial inclination, radial length, volar 

tilt, ulnar variance, and distal dorsal cortical distance (DDD). These parameters were compared with each other to rate the effectiveness 

of reduction maintenance. The patients were subdivided into their age (65 years or older), type of fracture (AO/OTA type), and the 

position of the plate (Grade 0,1,2) to evaluate the influence of each factors. The Mayo wrist score was used to determine clinical outcome. 

Furthermore, these groups were compared to the patients of distal radial fracture treated with global plate which was developed abroad 

to evaluate the advantages of using the domestic plate. 

Results: There were significant differences in radial length (p=0.04), ulnar variance (p=0.01), and DDD(p=0.00), between immediately 

after the surgery and at the last follow-up. When the parameters were evaluated, we divided the patients into subgroups according to the 

specific factors. The DDD showed a significant reduction in all subgroups. However, the delta DDD between non-C3 and C3 showed no 

significant difference(P=0.093). The ulnar variance showed a significant increase at the last follow-up if the patients were in subgroup of 

the AO/OTA type C3 and 65-year-old or older age,(p=0.01, 0.04, respectively), but there was no significant differences in other subgroups 

(not AO/OTA type C3, age <65, grade 1 plate position) (p=0.24, p=0.49, p=0.07 respectively). In case of assessing the patients treated 

with global plate compared to those treated with the domestic plate, there were significant differences in radial inclination (18.51±

2.67vs.21.30±4.31)(p=0.00) and volar tilt (9.82±2.11vs.12.65±3.87)(p=0.00) 

Conclusion: By using the domestically developed DSS-type volar locking plate, significant reduction after distal radial fracture surgery could 

be successfully maintained. However, further study needs to be performed about the reduction loss in lunate fossa identified in special 

cases that deal with the fractures in elderly patients, and unstable AO/OTA type C3 distal radial fractures, 

Acknowledgment: We would like to express our gratitude to Dr. Jung, who helped in the timely analysis of numerous case specimens. 
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Case: Introduction Metacarpal base and neck fracture is one of the common fractures which orthopaedic surgeons can face. Fixation with 

pin and plate in open reduction is technically challenging, yet closed reduction with K-wire not only requires continuous dressing, but also 

results limitation of joint movement, post operation joint stiffness and reduction failure. This article reports improvement of outcome using 

open reduction with K-wire stapler.   Matrix & Methods From November 2016 to April 2017, 8 patients(11 cases) of metacarpal base and 

neck fracture were studied. The patients were 7 males 1 female with average age of 33, average follow up period was over 14 weeks. The 

patients were treated by open reduction with K-wire stapler due to the difficulties in general closed reduction. Temporary reduction with 

K-wire fixation was followed by exposure of the fracture site, which was later fixed by K-wire stapler.   Results Each case was fixed by 2.8 

K-wire staplers in average. In average, volar splint was changed into dorsal splint to introduce ROM exercise after 2 weeks, and full ROM　

was recovered by 7.4 weeks. Average splint-off was 3 weeks and 3 days. No fixation failure and non-union was observed. Hardwares were 

removed after 12.5 weeks in average.   Conclusion Open reduction with K-wire stapler in metacarpal base and neck fracture is considered 

as an effective method which enables early ROM exercise, reduces joint stiffness and leaves smaller operation wound compared to the 

open reduction with pin and plate while providing relatively stable fixation. 
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Introduction: The purpose of this study was to detail the development of a new fluoroscopic technique, termed volar-tilt semi-supination 

view (VTSS), for placing distal screws close to subchondral bone without intra-articular penetration in volar locking plating of the distal 

radius fractures. 

Materials and Methods: We retrospectively analyzed electronic medical record database at our institution for patients with volar locking 

plating for unstable distal radius fractures. During surgery, we inserted the distal screws under the fluoroscopic guidance using VTSS 

technique. The number and location of distal screws were measured using 2D and 3D-CT scan. Clinical and radiographic parameters 

including radial length, radial inclination, dorsal tilt, and ulnar variance were also measured. 

Results: A total of 139 patients with a mean age of 52 years (range, 18–78) were included, and 128 patients (79%) sustained AO type B 

or C fractures. The mean number of distal screws were 1.9 (range, 1–3) in scaphoid fossa and 1.5 (range, 1–2) in lunate fossa. The mean 

distance from the center of subchondral bone to screws was 2.8 ± 1mm for scaphoid fossa and 1.9 ± 0.9mm for lunate fossa. There were 

three cases of intra-articular screw penetration: in all cases one screw penetrated subchondral bone of lunate fossa, and the lunate fossa 

showed decreased tear-drop angle in two cases. 

Conclusion: The VTSS view technique is highly effective in placing distal screws close to subchondral bone with minimal risk of intra-

articular penetration. In addition, lunate fossa appears to be more likely to be penetrated if the tear drop angle is decreased. 

Acknowledgment: none 
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Introduction: In the previous study, to evaluated bone regeneration by changing the implant type or porosity with 3D printing technology. 

So in this study to prepared different of ceramic-based 3D-printing scaffold and to evaluated of bone regeneration and osteogenesis in the 

rabbit calvarial bone defect model. 

Materials and Methods: The experimental group was divided into 1. Blank; 2. MCPM+NACL; 3. PBS; 4. MCPM. In vitro study, to investigate 

cell proliferation, alkaline phosphatase activity, and bone induction gene expression. For in vivo experiment, 32 male New Zealand Rabbits 

were divided into four groups, and the implants were implanted after creating 8mm bone defects on both sides of the calvarial. After 7 

and 11 weeks, the specimen including the implant was subjected to Micro-CT scan, and bone regeneration and bone formation were 

evaluated by Micro-CT and histological analysis. 

Results: In vitro results showed that MCPM-Nacl implants increased cell proliferation and MCPM-Nacl showed higher ALP activity than 

other groups at 3d and 7d, and MCPM showed higher than other groups at 14d and 21d. In the MCPM group, the osteogenic genes 

expression of ALP, RUNX-2, OCN, BSP were increased compared with another two group. 7-week and 11-week post-operative Micro-CT 

analysis showed that within the defect site bone regeneration was higher in the MCPM-Nacl group. 7-week data showed that the MCPM-

Nacl group was significant difference compared with the other groups. In the 7-week result, the MCPM-Nacl group showed significantly 

highest BV/TV and Tb.N than the Blank, PBS and MCPM groups (P <0.05). The results of H&E staining were consistent with CT results. The 

MCPM-Nacl group showed bone regeneration of the bone defect. 

Conclusion: In conclusion, MCPM-Nacl and MCPM implant have good biocompatibility and bone induction to induce osteogenic 

differentiation of MSCs in vitro. In addition, the MCPM-Nacl implant show improved bone regeneration and bone formation in the Rabbit 

calvarial bone defect model. 

Acknowledgment: The Grant-in-Aid (No.2015-671) from the Ministry of Trade, Industry and Energy Fund support this study. 
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Introduction: In recent years, functionalized scaffolds with the ability to release bioactive molecules have been developed to further 

improve osteogenesis and tissue regeneration. Alendronate (Aln) is one of the most prominent nitrogen-containing bisphosphonates. In 

this study, we evaluated in vitro osteogenic differentiation and in vivo new bone formation using the alendronate-releasing porous PLGA 

microsphere (Aln/PMS) system in rats with a critical-sized calvarial defect. 

Materials and Methods: After preparation of Aln-immobilized PMSs, we investigated the shape and surface morphology of PMSs and Aln 

using a scanning electron microscope. In addition, in vitro release profile of Aln was investigated. ALP activity, calcium content, Alizarin 

Red S staining, and osteogenic marker expression was also investigated using proliferated rabbit adipose-derived stem cells. Moreover, 

in vivo bone formation effect was evaluated using a rat calcarial defect model. Fluorescence imaging, micro-CT analyses, and histologic 

evaluations were conducted for in vivo bone formation effects. 

Results: Aln/PMS system significantly enhanced in vitro osteogenic differentiation and maturation, showing significantly enhanced 

ALP activity, calcium deposition and the expression of osteocalcin and osteopontin, relative to PMS alone. Also, micro-CT analyses and 

histology results suggested that Aln/PMS system increased mineralization and bone matrix formation compared to PMS alone. 

Conclusion: This study demonstrated that the local delivery of Aln, a potent-osteoinductive factor, significantly enhances rabbit adipose-

derived stem cells osteogenesis and bone regeneration. 

Acknowledgment: The authors have nothing to disclosure. 
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Introduction: Though autogenous bone graft have been an optimal filling material in induced membrane technique, limited availability and 

complications of harvest site have been lead to need alternatives for optimal graft material. Our study is aimed to investigate the effect of 

3D printing bioceramic scaffold coating with BMP-2 in critical sized metadiaphyseal bone defect in rabbit. 

Materials and Methods: A 10 mm segmental bone defect was made at metadiaphyseal area of distal femur of 14 New Zealand white 

rabbits (average age, 4.5 months, weight, 3.0-3.5 kg). The defect was filled with PMMA cement and stabilized with 2.0 mm LCP T 

plate. A week after first operation, CT scan was performed to design and print out defect specific bioceramic scaffold. After 4 weeks for 

maturation of membrane, the animals were randomized into Group 1 (3D printing bioceramic scaffold alone) and Group 2 (3D printing 

bioceramic scaffold coating with BMP-2) for implantation. Radiographs were performed in every 4 weeks. Euthanasia was performed at 8 

weeks after grafting for visual, radiological, conventional CT, micro CT, biomechanical and histological studies. 

Results: Eight weeks after implantation, radiographic assessment showed that union rate of defect was significantly higher in Group 2 

(7/7, 100%) than Group 1 (2/7, 29%). The average volume of newly formed callus measured in conventional CT was 472.55mm3 in Group 

1 and 1010.8 mm3 in Group 2. Total bone volume and tissue mineral density within scaffold which were measured in micro CT were 

greater in Group 2 than in Group 1. The average static and dynamic stiffness were significantly higher in Group 2. Histological examination 

revealed that newly formed bone in both group. Meanwhile, active new bone formation was found in Group 2. 

Conclusion: Bone regeneration in critical sized bone defect could be obtained with 3D printing bioceramic scaffold coating with BMP-2 in 

small animal model. A 3D printing bioceramic scaffold coating with BMP-2 could be an alternative graft material in induced membraned 

technique for critical sized bone defect. 
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Introduction: The most frequent mononeuropathy in the lower extremity has been reported as the common peroneal nerve entrapment 

neuropathy (CPNe) around head and neck of the fibula. Through the investigating the course of the CPN between popliteal muscles, 

including the short head of biceps femoris muscle (SHBFM) and the lateral gastrocnemius muscle (LGCM) using magnetic resonance 

images (MRI), the possibility of anatomical variation of distal femoris muscle related to the CPNe by entrapment or compression was 

proposed. However, there was a limitation of the lack of cadaveric correlation as a result based on MRI. Therefore, the aim of this study 

was to evaluate the relationship between morphologic variations of the BFM and the course of the CPN and to investigate the incidence of 

anatomical variation of BFM associated with CPNe. 

Materials and Methods: In 115, formalin-fixed lower limbs, the popliteal region and the thigh were dissected. We evaluate consensus for; 

first, normal anatomy of the distal biceps femoris muscle; second, anatomic variations of the muscle; and, third, the relationship of the 

muscle to the CPN. Measurements of the distal extents of the short and long heads of the biceps femoris from insertion (fibular head) 

were performed. 

Results: Two anatomic patterns were seen; First, in 93 knees (80.8%), the CPN runs obliquely along the lateral side of the biceps femoris 

muscle and then superficial to the lateral head of the gastrocnemius muscle. Second, in 22 cases (19.2%), the CPN traversed within a 

narrow fatty tunnel between the biceps femoris and lateral head of the gastrocnemius muscles. There was a positive correlation between 

the distal extents of the short head of the biceps femoris muscle and the presence of the tunnel. 

Conclusion: The tunnel in which the common peroneal nerve travels can be produced between the more distal extension variant of the 

SHBFM and the LGCM. This may have a clinical significance as entrapment area of CPN in the patient not diagnosed the CPNe around 

fibula head and neck. 

Acknowledgment: The authors thank all those who donate their bodies and tissues for the advancement of education and research. 
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Introduction: We investigated the histological characteristics of the tissues in the intrinsic hand muscles of patients with compressive ulnar 

neuropathy (CUN) to determine how the compromised nerve influences the target muscle. 

Materials and Methods: In total, 83 patients underwent surgery for CUN in our institution betweenMarch 2015 andAugust 2017.Of these, 

45 patientswhomet our inclusion/ exclusion criteriawere initially included in this study. Basic demographic data including age, sex, hand 

dominance, duration of symptoms, bone mineral density, and clinical stage were evaluated. During the ulnar nerve decompression surgery, 

a biopsy of the ipsilateral adductor polliciswas performed. Using the biopsy samples, we analyzed the tissue composition and degree of 

degeneration, and investigated the association with demographic factors and clinical status. 

Results: The ratio of muscle/connective tissue/fat was 62.62 ± 8.27%/23.44 ± 4.10%/ 14.16 ± 6.68%in the affected muscle. The ratiowas 

different than that of samples taken from control groups. In samples containing muscle fibers, although the total fat content remained 

low, fat was consistently concentrated at the fascicular borders, between fascicles (perifascicular fat, 62.3 ± 18.2% of fascicles), and within 

fascicles (intrafascicular fat, 35.6 ± 11.8% of fascicles). The proportion of centrally nucleated muscle fibers was also significantly elevated 

(5.58 ± 4.25%; P < 0.001) compared with that of both controls (1.09 ± 1.26%) and the clinical threshold for abnormal central nuclei (3%). 

Preoperative scores assessed using Gabel and Amadio criteria were positively correlated with the muscle composition (r = 0.89, P < 0.001). 

In addition, the clinical status was negatively correlated with the degree of fat accumulation and the proportion of centrally nucleated 

muscle fibers (r = -0.94, P < 0.001, r = -0.82, P < 0.001). 

Conclusion: We demonstrated that target muscle in CUN underwent degeneration, which was potentially exacerbated by inflammation, 

and that the degree of degeneration was correlated with the patient's clinical status. Histologically, reversible recovery of the hand muscles 

may be possible if decompression of the ulnar nerve is performed at earlier stages. 

Acknowledgment: This research was supported by 2017 Basic Science Research Program through the National Research Foundation of 

Korea (NRF) funded by the Ministry of Science, ICT & Future Planning (grant 2017015972). The authors declare no conflict of interest. 
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Introduction: Nerve allografts did not gain broad acceptance during the ensuing decades because of the need for immunomodulatory 

therapy and the risk of disease transmission despite the capacity to provide equal regeneration and function to that of an autograft. The 

purpose of this study was to evaluate efficacy of allograft nerve pretreated with a low dose radiation irradiation on the axonal regeneration 

in a rat model after sciatic nerve reconstruction. 

Materials and Methods: Forty-eight SD rats were randomized into four groups (12 rats per each group). Each group had a unilateral 10-

mm sciatic nerve gap repaired with an ipsilateral autologous graft (Group I) and allograft nerve pretreated with each Group irradiation 5Gy 

(Group II), 10Gy (Group III), and 15cGy (Group IV). All allograft nerve was harvested from the Lewis rat. At 12 weeks after surgery, motor 

nerve regeneration was evaluated on the basis of the ankle contracture, CMAP, maximal isometric tetanic force (MITF), wet muscle weight 

of the tibialis anterior (TA) as well as histomorphometry of the peroneal nerve and immunohistochemistry of the reconstructed sciatic 

nerve. 

Results: Recovery of MITF was lower in allograft Groups compared to group I, but Group IV was higher than Groups II and III: 60.9±8.8% 

of the contralateral side for Group I, 39.8±3.0% for Group II, 40.4±11.2% for Group III, and 49.5±6.5% for Group IV. TA muscle weight 

was measured as 60.9±5.4% of contralateral side in Group I, 47.6±4.7% in Group II, 50.8±5.1% in Group III, and 53.6±6.7% in Group IV. 

The differences were statistically significant between the Group I and all allograft Groups, Group II and Group IV (all comparisons, p<0.05). 

Normalized CMAP amplitudes were 51.5±17.5% of the values of the contralateral side for Group I, 28.1±12.3% for Group II, 28.8±11.1% 

for Group III, 32.9±11.1% for Group IV. Group I showed higher CMAP amplitude than all allograft groups (p<0.05). The normalized values 

of the total numbers of axon were 65.3±15.0% of contralateral side for Group I, 40.3±10.3% for Group II, 47.0±9.3% for Group III, and 

51.4±9.0% for Group IV. All allograft groups showed lower values in normalized total number of axon than groups I (all comparisons, 

p<0.05). Normalized axonal area with respect to the contralateral side was 20.5±6.8% for Group I, 14.3±4.5% for Group II, 15.7±3.9% for 

Group III, and 17.0±3.3% for Group IV. Groups II and III showed inferior normalized axonal area than groups I, but there was no difference 

between the group I and IV (p=0.077). 

Conclusion: Although low dose of irradiation on the allograft nerve showed inferior motor recovery than the autograft. However, the data 

of this study demonstrated that pretreatment of allograft nerve with 15 Gy dose of irradiation can be effective on immunomodulation and 

axonal regeneration in allograft nerve reconstruction. 
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Introduction: The purpose of this study was to investigate the effect of decellularized nerve graft for the reconstruction of inbred rat sciatic 

nerve defect. 

Materials and Methods: Fifty-one inbred rats (genetically identical rats) with sciatic nerve defect were randomly divided into two groups. 

In group A the defect was reconstructed by autogenous nerve grafting. In group B the defect was reconstructed with decellularized nerve 

isograft. Isometric tetany force (ITF) of the tibialis anterior muscle was evaluated at six and sixteen weeks after the surgery to compare 

outcomes of the two groups. 

Results: At six weeks, the mean ITF was 16.9% ± 9.2% of the ITF of the contralateral normal muscle in group A and 14.0% ± 6.2% of 

the ITF of the contralateral normal muscle in group B. At sixteen weeks, the mean ITF was 57.6% ± 22.6% of the ITF of the contralateral 

normal muscle in group A and 49.5% ± 20.15% of the ITF of the contralateral normal muscle in group B. The difference between the ITF at 

six weeks and the ITF at sixteen weeks was statistically significant (

Conclusion: Decellularized nerve isograft provided nerve regeneration comparable to autogenous nerve grafting. 

Acknowledgment: This research was supported by a grant of the Korea Health Technology R&D Project through the Korea Health Industry 

Development Institute (KHIDI), funded by the Ministry of Health & Welfare, Republic of Korea (grant number: HI17C1221). 
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Introduction: To investigate the association between osteoporosis and comorbidity, which are very common in Korea, and develop a 

treatment strategy to improve bone health based on the findings of the Korean National Health and Nutritional Examination Surveys 

(KNHANES). 

Materials and Methods: This study was a cross-sectional study based on data obtained from 4,060 subjects (1,755 males, 2,305 females; 

mean age 69.6 years) aged above 60 years in the KNHANES 2016-2017. According to the anthropometric surveys, the mean height 

was 160.01cm, body weight 62.9kg, and waist circumference 85.37cm. Interviews were based on the diagnosis of hyperuricemia, 

hyperlipidemia, type 2 diabetes mellitus (T2DM), osteoporosis, and depression. Obesity was diagnosed according to body mass index (BMI) 

≥ 25.0 kg /m2, and abdominal obesity was based on weight circumference ≥ 90 cm in men, and ≥ 85 cm in women. The association of 

osteoporosis with depression and metabolic disease was assessed statistically using the complex sample analysis method of SPSS. 

Results: The prevalence of osteoporosis, hyperlipidemia, T2DM, hyperuricemia, obesity, abdominal obesity, and depression was 20.1 

± 1.3%, 32.2 ± 1.2%, 20.0 ± 0.9%, 11.7 ± 0.6%, 38.2 ± 0.9%, 28.3 ± 1.0%, 6.0 ± 0.4%, respectively. There was significance in the 

prevalence of hyperlipemia (p=0.000, OR 1.710), hyperuricemia (p=0.004, OR 0.731), abdominal obesity (p=0.038, 0.804), and depression 

(p=0.000, OR 2.634), respectively. However, the prevalence of T2DM was no significant difference according to osteoporosis (p=0.981). 

The comorbidity of hyperlipidemia and depression was associated with osteoporosis and an odds ratio was 2.967 (95% CI: 2.029-4.348) 

(p=0.000). However, the comorbidity of abdominal obesity and hyperuricemia was not associated with osteoporosis (p=0.053). 

Conclusion: Osteoporosis shows a strong correlation with the comorbidity with dyslipidemia and depression in the elderly aged more than 

60 years. Therefore, these medical conditions should be promptly managed to prevent bone health compromise. 

Acknowledgment: no remark 
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Introduction: Despite the presence of vitamin D receptor (VDR) in skeletal muscle cells, the relationship between VDR expressions and 

muscle mass or function has not been well studied. The purpose of this study was to compare VDR gene and protein expression in the 

forearm muscle between sarcopenic and non-sarcopenic individuals who have sustained distal radius fractures. 

Materials and Methods: Twenty samples of muscle tissue from sarcopenic patients (mean age 63.4 ± 8.1 years) and 20 age- and sex-

matched control tissues (62.1 ± 7.9 years) were acquired from the edge of dissected pronator quadratus muscle during surgery for distal 

radius fractures. The mRNA expression levels of VDR as well as the myokines of interest that may be associated with muscle mass change 

(myogenin and myostatin) were analyzed with real-time quantitative reverse transcription polymerase chain reaction (qRT-PCR). In 

addition, Western blot assay and immunohistochemistry for VDR were performed. 

Results: Sarcopenic patients showed a significantly lower level of gene expression for VDR and myogenin, but a greater level of gene 

expression for myostatin than the controls according to qRT-PCR analysis. The density of VDR protein expressions was 2.1 times greater, 

while that of myostatin was 2.6 times lower, in the control group than in the sarcopenic group according to Western blot analysis. On 

immunohistochemical analysis, the density of the cells expressing VDR was significantly decreased in the sarcopenic patients. 

Conclusion: Sarcopenic patients who sustained distal radius fractures presented lower vitamin D receptor gene and protein expression in 

skeletal muscles compared to non-sarcopenic individuals. 

Acknowledgment: This work was supported by the National Research Foundation of Korea (NRF) grant funded by the Korea government 

(MSIP) (no. 2017R1C1B1002544). 
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Introduction: inimally invasive surgery (MIS) is very helpful of patients with an osteolytic bone. This surgery can reduce not only the scar 

but also the secondary bone fracture induced from big bone window. However, it is hard to conduct minimally invasive surgery with 

conventional techniques and devices. First of all, surgeon should find out the cystic bone lesions depending on intraoperatively taken 

fluoroscopic images with preoperative MR images. And they do not have appropriate devices for curettage, irrigation, and injection for 

MIS. We have been developed an artificial intelligence (AI) integrated surgical robotic system for minimally invasive treatment of the bone 

cyst. The system consists of an AI-based surgical guidance system and a bone endoscopic robotic system. In this reports, we introduce the 

overall concept of the system, and share preliminary experimental results for the AI-based surgical guidance system. 

Materials and Methods: The AI-based surgical guidance system can find out the cystic bone lesions by merging the 3D reconstructed 

bone model from ultrasound images with the 3D model including cystic bone lesions from MR images. The guidance system provides the 

ultrasound images with their 3D position information. We applied deep learning algorithm to find out bone contour from US images and 

MR images, and to locate the cystic bone lesion from MR images.     The bone endoscopic robotic system have two bendable robotic arms 

that moves inside bone. Surgeon can insert surgical devices such as endoscope, forceps, burr, syringe and the irrigation into the cystic 

lesion through channels in robotic arms, and can conduct surgical procedure with them. We have tested the positional error of the surgical 

guidance system with an optical tracking system having 0.4mm accuracy. And the bone contour segmentation algorithm was evaluated 

comparing with labeled data by the surgeon. 

Results: The positional and angular error was 2.13mm and 2.60 degree in RMS(root mean square), respectively. At the moment, our UNET 

based bone contour segmentation by AI shows 69 % coincidence with radiologist’s annotation. And average distance error of 1.61 was 

achieved from 3D-3D registration of the reconstructed volumes. 

Conclusion: We have been developed AI-integrated robotic system for minimally invasive treatment of cystic bone lesions. Preliminary 

experimental results of deep learning algorithm shows possibility for effective finding for cystic bone lesions without radiation exposure. 

We believed the AI-based surgical guidance system could give minimally invasive surgical techniques for osteolytic bone through 

integration with our bone endoscopic robotic system. 

Acknowledgment: This material is based upon work supported by the Ministry of Trade Industry & Energy(MOTIE, Korea),  Ministry of 

Science & ICT(MSIT, Korea), and Ministry of Health & Welfare(MOHW, Korea) under Technology Development Program for AI-Bio-Robot-

Medicine Convergence(20001234). 
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Introduction: Increased burnout rate, decreased quality of life, decreased career satisfaction, and increased work-home conflict are 

related to the physical and emotional burden of surgeons. Numerous report has utilized various method to evaluate the stress of 

surgeons including questionnaire, heart rate, sympathovagal balance, heart rate variability, thermal activity, stress biomarker in saliva 

and smart patches. In the present study, the intraoperative stresses were measured and analyzed in real-time manner in terms of electo-

encephalogram (EEG). 

Materials and Methods: From June 2018 to November 2018, 100 cases of surgical stress including intraoperative EEG of 5 orthopedic 

surgeons in 2 independent tertiary hospital attached to medical college were prospectively measured and analyzed. For all surgical cases, 

preoperative expected difficulty of surgery, actual difficulty of surgery, duration of surgery, intraoperative bleeding were recorded. A 

two-channel EEG device(model : Amp GS5001; SOSO H&C, Korea) was used to measure cortical activity in the frontal lobe for 3 min in a 

resting state with eyes closed and open each. Dry electrodes were secured using a headband at Fp1 and Fp2 sites according to the 10–20 

system. Data were reanalyzed using MATLAB 2012 software (MathWorks, Inc., Natick, MA, USA.) using a Fast Fourier Transform with 

a bandpass filter of 1–50 Hz to calculate the amplitude values. The frequency power was calculated as the square of amplitudes: relative 

delta (1–4 Hz), theta (4–8 Hz), alpha (8–12 Hz), beta (12–30 Hz), and gamma (30–50 Hz) signals. The relative frequency power is a power 
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ratio converted into the percentage of the whole frequency, which provides information about interactions between spectral oscillations in 

each band. 

Results: Surgical procedures were divided into 4 categories: Incision; Screw fixation; Decompression; Close. The results are as follows 

depending on the percentage of relative delta, theta, alpha, beta and gamma. For the EEG pattern, H-Beta and gamma waves increased 

by 1.5% and 2.7%, respectively, when compared with the close phase, when decompression was relatively performed. 

Conclusion: This is the 1st study to confirm the ‘good stress’ during surgery to increase focus based on significant increase of SMR, M-beta 

H-beta and gamma waves during the surgery rather decrease of delta, theta, alpha waves. The strong point of present study is that 

intraoperative stress could be monitored in blue-tooth connected computer or smartphone to warn the surgeon and operative team at the 

same time and could suggest coping strategy on the stressful condition to break for a while or arrange the number of surgical cases based 

on the difficulty and duration of surgery 

Acknowledgment: none 
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Introduction: Radiologically, the Goutallier classification is most widely used to assess fatty infiltration(FI) of rotator cuff muscle. FI is a 

preoperative factor associated with postoperative retear and decreased strength in rotator cuff tears(RCTs). However, the evaluation of 

the genetic and molecular levels of FI in RCTs has not yet been elucidated, and most studies have been conducted in animal studies. Also, 

There has not been a study comparing differences in genetic and molecular levels depending on the high and low levels of FI. In this study, 

we assessed what genetic factors are related to the mechanism depending on the high and low preoperative FI.   

Materials and Methods: We obtained tissues from the torn tendon end during arthroscopic surgery in a total of 24 patients, each of 12 

patients divided into a low FI group with Goutallier grade 2 and a high FI group with 3 or more. Expressions of various genes of interest, 

including adipogenic genes such as peroxisome proliferator-activated receptors (PPAR γ) and CCAAT/enhancer-binding proteins (C/EBPs), 

fibrogenic gene(α-SMA), the protein degradation related gene(atrogin) and inflammation related genes such as interleukin-1β (IL-1β) and 

tumor necrosis factor α (TNFα), a negative regulator of skeletal muscle growth related gene(Myostatin), apoptosis related gene(P53) and 

insulin-like growth factor (IGF-1), were analyzed with real-time quantitative reverse transcription polymerase chain reaction (qRT-PCR). In 

addition, western blot assay and immunohistochemistry were performed for the genes that revealed significantly different expressions in 

real-time qRT-PCR between groups. 

Results: In real-time qRT-PCR analyzes, gene expression levels were higher in the high FI group than in the low FI group in PPAR γ, α-SMA, 

atrogin, IL-1 β, TNFα, Myostatin, P53, IGF-1 except C/EBPs (P = .000, .002, .033, .046, .006, .001, .022, .019, respectively). In addition, IL-1β 

and myostatin also showed differences in protein expression (p= .027, .029, respectively ) and Immunohistochemical staining. 

Conclusion: The radiological evaluation of RCTs showed that the higher the degree of FI, the higher the level of inflammation and fibrosis 

at the genetic and molecular levels, and the same result in immunohistochemistry. Thus, severe Goutallier grade not only indicates the 

degree of FI, but also be associated with inflammation, atrophy and fibrogenesis to indicate poor clinical outcomes. 
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Introduction: The topographic arrangement of sensory receptors in the human shoulder jointis pertinent to their role in the transmitting 

neural signals for pain and proprioception. The distribution of sensory receptors in the shoulder joint include mechanoreceptors and free 

nerve ending has not been determined despite the pertinent role in maintaining joint integrity. For this reason, we sought to develop a 

topographic map of the sensory receptors within the shoulder capsule.  

Materials and Methods: Six shoulders from fresh frozen cadavers were used. The capsule were harvested deep to the periosteum from the 

glenoid to the humeral site. The capsule was divided into four regions of interest (ROI) (anterior, posterior, superior and inferior capsule) 

and stained with modified gold chloride stain. Specimens were evaluated under a light microscope. Golgi, Ruffini, and Pacinian corpuscles 

were found in every specimen. The number and the distribution of each mechanoreceptor in each ROI were recorded. The density of each 

mechanoreceptor was calculated in regards to its volume. 

Results: Golgi, Ruffini, and Pacinian corpuscles were in the capsule with free nerve endings. A distribution pattern was consistently 

observed labrum from which derived a neuroanatomical map. The anterior capsule was with the highest density of sensory receptors 

followed by superior capsule. Mechanoreceptor was found less in the posterior capsule. The density of inferior and posterior capsule were 

indistinguishable. Ruffini corpuscle was the most dominant sensory receptors found in the total population followed by Pacinian corpuscle 

as its co-activator.

Conclusion: The three typical types of mechanoreceptors were identified in human shoulder capsule which primarily involved in the onset 

of shoulder instability event. The knowledge of sensory receptor map is important for (1) patho-mechanism of shoulder instability, and (2) 

restoration of proprioceptive status in relation to surgical and rehabilitation treatment.  

Acknowledgment: This research was supported by the convergence technology development program for bionic arm through the National 

Research Foundation of Korea (NRF) funded by the Ministry of Science & ICT (No. 2014M3C1B2048422) 
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Introduction: This study was performed to explore the effects of polydeoxyribonucleotide (PDRN) and polynucleotide (PN) on tendon 

healing and reversal of fatty degeneration in a chronic rotator cuff tear model using a hypercholesterolemic rat infraspinatus. 

Materials and Methods: Fifty six SD male rats were randomly assigned to four groups (14 rats per group: 6 for histological evaluation and 8 

for mechanical and blood testing): one normal rat group (saline+repair: NSR), three hypercholesterolemic (HC) diet-induced HC rat groups 

(saline+repair: HSR, PDRN+repair: HPR, and PN+repair: HPNR). The right shoulder was used for experimental interventions, and the left 

served as a control. Four weeks after detaching the infraspinatus, the torn tendon was repaired. Saline, PDRN, and PN were applied to 

the repair sites. And 2 weeks after repair, same materials were injected, again. Histological and mechanical evaluation was performed at 

4 weeks after repair and blood analysis on vascular endothelial growth factor (VEGF), fibroblast growth factor (FGF), insulin-like growth 

factor (IGF) was performed using the rats for the mechanical testing at the surgery or repair, 2 and 4 weeks. 

Results: At 4 weeks after repair, on biomechanical evaluation, the mean load-to-failures of the right shoulders of HPR and HNPR groups 

(24.64 ± 10.76 and 20.42 ± 6.21) are higher than that of HSR group (14.33 ± 6.52), but there were no statistically significant differences 

(p=.086 and p=.528, respectively). The HPR group had more parallel and continuous collagen fibers (p=.028 and p=.028, respectively) 

and fewer adipose cells in Oil Red O and H&E stains (p=.012 and p=.020, respectively) than the HSR group. And HPNR group had fewer 

adipose cells than the HSR group, also (p=.012). The HPR and HPNR groups had fewer CD68 stains cells which means a parameter of 

degeneration than the HSR groups (p=.023 and p=.025, respectively). The mean plasma VEGF at 2 weeks after repair showed a significant 

difference between HSR and HPR groups (p=.031). The mean plasma VEGF at 4 weeks after repair showed a significant difference 

between HSR and HPNR groups (p=.008). The mean plasma FGF at 2 weeks after repair showed a significant difference between HSR and 

HPR, and HSR and HPNR groups (p=.018  and p=.025, respectively). 

Conclusion: PDRN and PN might have possibility to improve tendon healing and decrease fatty degeneration after cuff repair in 

hypercholesterolemic state.   

Acknowledgment: There is no conflict of interest. 
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Introduction: Sarcopenia has been defined as an aging-related loss of skeletal muscle mass and strength, or physical performance. Despite 

the several criteria, an accurate standard for the assessment of patients at risk for sarcopenia are still lacking. The purpose of our study was 

to analyze the associations between the clinical data of patients with lumbar spinal diseases and the affecting factors on age-dependent 

progressive loss of myogenic potential in primary human skeletal back muscle cells using the debrided back muscle pieces from lumbar 

spinal surgeries. Thus, to verify the pathogenesis of human sarcopenia and to provide the touchstones for research of sarcopenia. 

Materials and Methods: Institutional Review Board was approved at the beginning of research both from our institution and collaboratory 

institution. Seventy-six (twenty males, fifty-six females) patients participated in this study. Those were diagnosed lumbar spinal diseases and 

were needed lumbar spinal surgeries. Preoperative evaluations were as followings; body mass index, appendicular skeletal muscle mass, 

cross sectional area of paraspinal muscles, and lumbar extension strength were analyzed. With the debrided muscle pieces from lumbar 

surgeries, isolation and culture of human primary myoblasts, cell proliferation assay, western blot, and statistical analyses were done. 

Results: The mean age was 65.3. The mean height was 156.9cm. The body weight and BMI were 63.3kg and 25.7. The mean ASM was 

16.9 kg. The mean lumbar extension strength was 76.7 Nm. The mean cross sectional area of paraspinal muscle was 3408mm2. In multiple 

regression analysis with donor age, sarcopenia index (ASM/m2), paraspinal muscle size, and lumbar extension strength measurement 

were significantly decreased with age. The sarcopenia index and paraspinal muscle size were negatively correlated with the donor age. 

In addition, sarcopenia index also correlated with the paraspinal muscle size. The lumbar extension strength decreased significant with 

age. Furthermore, the lumber strength was correlated with sarcopenia index and paraspinal muscle size. From the random selected six 

human primary myoblasts with different ages, growth rate of myoblasts gradually decreased with age at various points. Proliferation assay 

exhibited the results similar to the cell counting analysis, showing that myoblasts isolated from young donors proliferated faster than those 

in other donors over 25 years. Interestingly, mTOR expression showed a tendency to decrease with age. 

Conclusion: The area and function of LSM showed a positive correlation with sarcopenia index. CT images and functional test of LSM 

are easily available in hospital to assess the sarcopenia. Moreover, primary myoblasts were obtained from lumbar spine related diseases 

patients who were discarded through surgical procedure. Primary myoblasts and its differentiated myotubes from various aged donors are 

useful tool aimed at sarcopenia research. 
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Introduction: After introducing the concept of excitotoxicity, a cell death induced by neuronal transmitters, several studies reported that 

hyper-expression of neuronal transmitters can cause cell death in several cell types, including tenocyte originated from rotator cuff tendon. 

Rotator cuff tear arthropathy is a degenerative disease resulted from advanced rotator cuff tear. Glutamate, a neuronal transmitter, is 

found in subacromial bursa accompanied with rotator cuff tear. We assumed that glutamate released from subacromial bursal tissues 

affect chondrocyte viability in humeral head articular cartilage and aggravates rotator cuff tear arthropathy. The purpose of this study 

was to evaluate whether glutamate induced chondrocyte cell death and the harmful effect of glutamate can be reduced by raloxifene, a 

selective estrogen receptor modulator. 

Materials and Methods: Primary cultured chondrocytes were obtained from human humeral head articular cartilage. We 

evaluated glutamate receptor, estrogen receptor, cytotoxicity, and types of cell death in the primary cultured chondrocytes, using 

immunocytochemistry, western blot analysis, PrestoBlue staining, live and dead assay, and Annexin V-PI double staining. Varying 

concentrations of glutamate (0, 5, 10, 12.5, and 15mM) and raloxifene (10 and 20uM) were evaluated for cell viability. We compared cell 

viability for glutamate treated group and raloxifene pretreated-glutamate treated group. Statistical analyses were performed using one-

way ANOVA, and repeated-measures ANOVA. P-value was set less than 0.05. 

Results: NMDAR1 was found in the chondrocyte, using immunohistochemistry. Estrogen receptor α and β were detected in chondrocyte, 

using western blot assay. Glutamate significantly increased cell death by dose dependently. Glutamate induced apoptosis and necrosis 

significantly (p < 0.001). Raloxifene showed a protective effect against glutamate induced cytotoxicity, and significantly reduced the 

glutamate-induced apoptosis and necrosis (p < 0.01) 

Conclusion: The glutamate induced cytotoxic effects on chondrocyte, which is reduced by raloxifene, a selective estrogen receptor 

modulator. 

Acknowledgment: The authors express our gratitude to Ra Jeong Kim, Ph.D., who supported the basic experimental aspects of this project 

throughout the entire process.  
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Introduction: Antioxidant enzymes are decreased in osteoarthritis patients, implying the role of oxidative stress in osteoarthritis 

pathogenesis. The aim of this study is to evaluate the cytoprotective effects of delphinidin in human chondrocyte, and the underlying 

mechanisms. 

Materials and Methods: The present study investigated which cell protective mechanism (apoptosis or autophagy) is induced by delphinidin 

in human chondrocytes. Cell viability, known autophagic markers such as LC3-II expression, and transcription factors concern regarding 

redox and inflammation regulation, including nuclear factor kappa B (NF-kB) and nuclear factor (erythroid-derived 2)-like 2 (NrF-2) were 

evaluated. Reactive oxygen species (ROS) formation and cell cycle analysis were also investigated. 

Results: Delphinidin itself under 50uM does not affected on the cell viability of chondrocytes under 50uM of delphinidin for 24 hours. 

Oxidative stress induced cell death is closely associated with the accumulation of ROS, and delphinidin protects human chondrocytes from 

hydrogen peroxide (H2O2) induced oxidative stress via its antioxidant capacity. Furthermore, the underlying mechanism is considered to 

autophagic mechanism and this mechanism carried out via Nrf2 and NK-kB pathway. 

Conclusion: Delphinidin promotes the cellular protective mechanisms by activating autophagy, preventing ROS to accumulate and 

finally enhance autophagic cell protection via Nrf2 and NK-kB pathway. Our results indicate that delphinidin may play a critical role as a 

chemotherapeutic agent by preventing chondrocyte death against oxidative stress. 
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Introduction: The bones in the circumstance of fracture are healed through primary bone healing and second bone healing. Second bone 

healing, which is more frequent clinically, is a similar process with endochondral ossification of bone formation. Previous studies using the 

stem cells had concentrated the intramembranous ossification rather than the endochondral ossification. The purpose of this study is to 

investigate the endochondral ossification using co-culture with adipose derived stem cell (ADSC) and chondrocyte. Our hypothesis is that 

co-culture with adipose derived stem cell and chondrocyte promotes earlier bone formation. 

Materials and Methods: Isolated ADSCs, ADSCs and chondrocytes, and isolated chondrocytes were cultured for 15 days in osteogenic 

medium. Sequential exogenous presentation of soluble transforming growth factor-β1 and bone morphogenetic protein-2 were added 

for promotion of endochondral ossification. Samples were evaluated by histology staining( Alizarin red S staining, Safranin O staining and, 

immunofluorescence staining) and gene-expression analysis (quantitative real-time PCR) at 1 day, 5 days, 10 days and 15 days after the 

culture. 

Results: Alizarin red S staining and Safranin O staining revealed that co-culture of ADSC and chondrocyte promotes earlier mineral 

synthesis and GAG synthesis. The most effective ratio of ADSC and chondrocyte in mineral synthesis was 1 : 3 and co-culture in the single 

medium was more effective than the co-culture using Transwell® system. Immunofluorescence staining for type I, II, and X collagen 

revealed that co-culture of ADSC and chondrocyte promotes earlier collagen I and II synthesis. Real-time PCR revealed that co-culture of 

ADSC and chondrocyte showed prolonged osteogenesis marker rather than isolated cultures.  

Conclusion: Co-culture with adipose derived stem cell and chondrocyte promotes bone formation similar to endochondral ossification. Our 

study also showed that the most effective ratio of ADSC and chondrocyte in mineral synthesis was 1 : 3 and the direct cellular interaction 

was suggested the cause of earlier bone formation. 

Acknowledgment: There is no acknowledgement. 
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Introduction: Since spine surgeons are unaware of what epidural fat (EF) tissue contains and why it is located between the ligamentum 
flavum and dura mater, EF tissues are routinely eliminated during surgical procedures. However, some problems after spine surgery such as 
post-laminectomy syndrome have been caused by EF removal. In the current study, the authors aimed to confirm its presence of mesenchymal 
stem cell (MSC) from EF, which characteristics also compared to MSC from subcutaneous fat (SF). In addition, to overcome some limitations 
of EF-MSC, we also verified extracelluar vesicles (Exosomes) from EF-MSC, which also compared with exosomes from SF-MSC. 
Materials and Methods: EF and SF were obtained from consenting patients (n = 10) during lumbar spine surgery.  The primary cells were 
isolated and cultured according to previously described methods with some modifications, and cell morphology and cumulation was 
examined.  Next, reverse transcription–polymerase chain reaction (RT-PCR), a fluorescence-activated cell sorting (FACS) analysis, and 
differentiation potency into osteoblast, chondroblast, and adipocyte were investigated to identify whether cells derived from EF are MSCs, 
which characters also compared with SF-MSC. In addition, we verified exosomes (via Exoquick device and our modified methods) from EF 
and SF, and their differences were also analyzed in detailed. 
Results: The cells from the EF tissue had a fibroblast or neuron-like morphology that remained until the senescence at p18. MSC-specific 
genes such as OCT4, SOX2, KLF4, MYC, and GAPDH were expressed in the RT-PCR study, while MSC-specific surface markers such as 
CD105, CD90, and CD73 were exhibited by FACS analysis. The differentiation properties of EF-MSC into the three types of cells (osteoblast, 
chondroblast, and adipocyte) were also confirmed. With respect to tissue origins, the two tissues, EF and SF, were differentiated.  
Moreover, in exosome features, the outcomes showed a obvious distinction between the two tissues (EF and SF). 
Conclusion: Based on the cell culture, FACS analysis, RT-PCR analysis, and differentiation potent outcomes, all features of the cells 
corresponded to MSC.  This is the first study to identify EF-MSC derived from the EF tissue. Second, we confirmed the particular issues of 
EF-MSC differentiating from SF-MSC, especially on origination of the tissues. Lastly, we also verified the differnentiation points between 
exosomes from the two MSCs, which can be cornerstone for further MSC studies, especially for basic studies for spine pathologies. 
Acknowledgment: This work was supported by the National Research Foundation of Korea (NRF) grant funded by the Korean Government 
and Ministry of Education (2017R1D1A1B03030530). The funder had no role in the study design, data collection and analysis, and study 
progression. 
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Introduction: Dowel bone graft fusion technique for ankle is well known useful method. However, dowel bone graft for small joint fusion, 
e.g. finger joint, is not popular and its mechanical properties are unknown, yet. Our purposes were to (1) evaluate the fusion rates of both 
conventional and dowel bone graft techniques, (2) compare mechanical properties of fused joints using after both conventional and dowel 
bone graft techniques, and (3) assess the histologic appearance of fused rabbit elbow, especially focus on status of remained cartilage and 
maturity of fusion site. 
Materials and Methods: We assigned 28 young adult New Zealand White Rabbits to 1 of 2 groups: Group 1, the conventional fusion 
technique group; Group 2, the dowel bone graft fusion technique group. For Group 1, cartilages and subchondral bones were removed 
until healthy cancellous bone was exposed. For Group 2, round dowel bone was harvested from elbow joint by Ø 7 mm trephine drill. 
Then, graft was turned 90 degree to make the original joint surface of the joint is positioned in the longitudinal plane. Fixation was 
done with two or three Kirschner’s wires from different directions. Specimens were harvested at 8 weeks postoperatively. Manual and 
radiographic evaluation were done to check whether fused or not. Mechanical test was done to evaluate torque to failure and stiffness of 
fused joints. After then, specimens were sent to evaluate for histology. Hematoxylin and Eosin staining were performed for every specimen 
to evaluate the fusion status, and changes of remained cartilage. The S-100 protein immunostaining was performed for Group 2 to assess 
the status of chondrocytes. 
Results: One rabbit in Group 1 developed infection and was excluded from the study. Fusion rates were 77% (10/13) in Group 1 and 93% 
(13/14) in Group 2 (p=.326). Torque to failure showed a mean of 0.72 Nm in Group 1 and 0.75 Nm in Group 2 (p=0.773). The mean value 
of stiffness were 0.09 Nm/deg in Group 1 and 0.11 Nm/deg in Group 2 (p=0.491). In group Group 2, histological examination showed 
residual cartilage absorption and inflammatory response in all cases (14/14). Also, the chondrocytes were pale and were stained weakly for 
S100 protein. There was no remained cartilage in Group 1. 
Conclusion: Dowel bone graft fusion technique in small joint arthrodesis is easy and it’s mechanical properties are as strong as conventional 
fusion method. It also appears that the joint cartilage are slowly reabsorbed by the macrophage-like cells during 8 weeks follow-up period. 
The use of dowel bone graft as described in this paper may be useful as an alternative to other small joint arthrodesis technique. 
Acknowledgment: We thank Dr. Tae-jung Kim for his helpful histologic evaluation, and veterinarian Hyun-Moo Jo who helped the animal 
experiment overall. 
Keywords: Arthrodesis, Finger, Rabbit, Dowel bone graft



61

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No. 90  

Title: Feasibility of Using Common Data Model for Orthopedic Research: Analysis of Risk Factors for Revision after Total Joint Arthroplasty

Authors:  YOUNG JU CHAE1 , SUNG JAE JUNG1 , JIN HO SHIN1 , MIN HO LEE1 , HYUN SIK SEOK1 , HYUN SIK GONG1 

Presenter: YOUNG JU CHAE Corresponding Author: HYUN SIK GONG  Field: Basic Researches

Affiliation: 1. SEOUL NATIONAL UNIVERSITY BUNDANG HOSPITAL { Orthopaedic }   

Introduction: Common data model (CDM) is a standardized data structure defined to efficiently utilize different sources in hospitals. 

Although several studies have been performed for orthopedic researches using electronic medical records (EMR) or administrative claims 

databases, studies using CDM is scarce. We aimed to test the feasibility of applying CDM in the orthopedic field and analyzed risk factors 

for periprosthetic joint infection (PJI) after total joint arthroplasty (TJA) using CDM. 

Materials and Methods: We undertook a retrospective cohort study of all primary and revision hip and knee TJAs at our institution from 

January 2003 and October 2017. First, we identified potential risk factors for revision after TJAs in the literatures, which included a wide 

variety of preoperative demographic/social factors (age, sex, geographic location), previous medical history (comorbidities, drug history), 

intraoperative factors (operative time, oxygenation, preparation, skin closure, blood transfusion), laboratory results (hemoglobin, glucose, 

blood cell counts, inflammatory markers, etc.) and others (admission days, observation duration, venous thromboembolism prophylaxis). 

Out of the total variables, we identified variables that can be converted to CDM. The data sourced from EMR was extracted, transformed, 

and loaded into CDM and we analyzed the association between the available risk factors and the incidence of revision for PJI. 

Results: Variables such as demographic/social factors, medical history and laboratory results were converted into CDM, but the others 

could not be converted to CDM. In total, 12,320 primary TJAs and 120 revision arthroplasties (0.97%, 120/12,320) were recorded (hip, 

1.5%, 71/4,758: knee, 0.65%, 49/7,562). Risk factors of PJI after total hip arthroplasty were hypertension (OR, 4.6, 95%; CI: 1.66-12.72), 

urinary tract infection (OR, 14.56, 95%; CI: 3.2-66.25). There were five risk factors of PJI after total knee arthroplasty : age (70-79 years) 

(OR, 5.4, 95%; CI: 1.92-15.18), male (OR, 5.67, 95%; CI: 2.12-15.18), anemia (OR, 12.23, 95%; CI: 2.76-54.12), steroid use (OR, 4.35, 95%; 

CI: 1.25-15.11), urinary tract infection (OR, 13.68, 95%; CI: 3.08-60.67). 

Conclusion: This study demonstrates orthopedic outcome researches using CDM is feasible although data converting to CDM was possible 

for limited factors. Further data transforming technologies need to be developed to analyze more factors relevant to orthopedic area, such 

as intraoperative factors and imaging findings. 

Acknowledgment: The research for this paper was financially supported by the Seoul National University Bundang Hospital. In addition, I 

gratefully acknowledge the support and generosity of The Big data center in our hospital for Research, without which the present study 

could not have been completed. 
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Introduction: Reconstruction of the interosseous membrane (IOM) have been proposed to overcome the chronic forearm instability. 

Studies regarding IOM has been done with the concentration to the central band (CB), with the negligence to proximal (PB) and distal 

band (DB) as an inseparable IOM. The primary objective of study is to characterize the histo-anatomy, mechanical and bio-mechanical 

properties of IOM. The secondary objective was to compare the histo-anatomy, mechanical and bio-mechanical properties of study the 

kinematic of each band of IOM. 

Materials and Methods: The study included 3 parts which are (1) histo-anatomy analysis, (2) mechanical analysis, and (3) bio-mechanical 

analysis. Twenty fresh frozen specimens from individual of both sexes were included. Histo-anatomy analysis was performed following 

careful dissection of the IOM and staining (HE and Masson trichrome). The IOM was observed for its insertion complex to the bone. 

Mechanical analysis was performed using uniaxial tensile testing machine to test the failure of each band of IOM. The ultimate load, 

tensile strength, ultimate strain and elastic modulus were expressed.  Bio-mechanical analysis was performed with custom-designed jig 

with constant angular speed to simulate forearm rotation. Motion tracking system were used as a to measure the length and strain during 

dynamic forearm simulation.

Results: The insertion complex of IOM to the bone consist of woven collagen layer, oblique collagen layer, mineralized fibrocartilage 

(tidemark), lamellar bone zone. There was a significant difference of the average tidemark zone thickness for PB, CB and DB, which were 

20.14 ± 6.31, 107.75 ± 22.85 and 20.60 ± 4.73 µm respectively at radial site (p=0.025) and 12.02 ± 4.47, 85.70 ± 23.24 and 13.53 ± 6.87 µm 

respectively at ulnar site (p=0.024). The mechanical failure of all bands occurred at mid-substance part. The stress and strain relationship 

curve is similar to ligament. CB showed has significant higher tensile strength (5.69 ± 0.94 MPa) compare to PB (4.17 ± 0.47 MPa) and DB 

(3.55 ± 0.61 MPa) (p=0.001). The ultimate load, ultimate strain and elastic moduli of CB was also significantly superior when compared to 

PB and DB (p<0.001, p<0.001 and p<0.001). The average length of IOM during forearm simulation were 22.45 ± 0.87mm, 12.48 ± 3.25mm 
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and 11.86 ± 1.69mm, respectively for CB, PB and DB. IOM was generally shortest during maximal pronation and increase as forearm rotate 

to neutral position. The length and strain of CB was constantly maintained throughout the forearm rotation compared to the fluctuate 

trend of PB and DB.  

Conclusion: Forearm bones are linked by interosseous ligament (IOL), not a membrane. Our study confirmed that PB, CB and DB of the 

forearm IOL have different histo-anatomy, mechanical, and bio-mechanical properties. Being superior for its properties, CB is surmised as 

major functional band of the IOL. The PB, CB and DB function as an integrated system of osseo-ligamentous complex in the forearm.  

Acknowledgment: This research was supported by the convergence technology development program for bionic arm through the National 

Research Foundation of Korea (NRF) funded by the Ministry of Science & ICT (No. 2014M3C1B2048422) 
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Introduction: We evaluated the radiographic and clinical outcomes of moderate to severe hallux valgus (HV) treated by extended distal 

chevron osteotomy (EDCO) and Akin osteotomy. Fixation of all osteotomies was performed using bioabsorbable materials. 

Materials and Methods: We performed a retrospective analysis of EDCO and Akin osteotomy for the treatment of moderate to severe HV (33 

patients, 42 feet). Fixation of EDCO was performed using bioabsorbable pins made of poly-l-lactic acid (PLLA). Fixation of Akin osteotomy 

was performed with the bow-tie technique using bioabsorbable sutures made of polylactic acid/polyglycolic acid (PLA/PGA) copolymer. 

The radiological outcomes were evaluated based on the preoperative and 2-year follow-up intermetatarsal angle (IMA), hallux valgus angle 

(HVA), and hallux interphalangeal angle (HIA). Osteotomy union rates were also determined. The clinical results were assessed according 

to the 2-year follow-up Manchester-Oxford Foot Questionnaire (MOXFQ) scores, patient satisfaction, and postoperative complications. 

Results: The mean 2-year follow-up IMA, HVA, and HIA were significantly different from the preoperative values (all P<0.001). The mean 

osteotomy union rates of the proximal phalanx and metatarsal bone were 12.4 and 15.5 weeks, respectively. The mean 2-year follow-

up MOXFQ score was 21.6. Regarding patient satisfaction, 88.1% of the patients reported good to excellent results. A total of six 

complications were reported: skin irritation over a small, protruding part of the pin in two patients, metatarsalgia in two patients, hallux 

varus in one patient, and recurrence in one patient. No second surgery was performed for implant removal in any patient. 

Conclusion: The results of the present study indicated favorable mid-term mean radiographic and clinical results for moderate to severe HV 

treated by EDCO and Akin osteotomy using bioabsorbable materials. Based on these results, we recommend EDCO with Akin osteotomy 

using bioabsorbable materials as an efficient and reliable operative option for moderate to severe HV. 

Acknowledgment: None 
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Introduction: This study aimed to investigate the pedobarographic characteristics of tarsometatarsal instability and to identify factors 

associated with pedobarographic first tarsometatarsal instability in patients with hallux valgus deformity. 

Materials and Methods: Fifty-seven patients (mean age, 59.7 years; standard deviation, 11.4 years; 6 men and 51 women) with a hallux 

valgus angle (HVA) greater than 15° were included. All patients underwent a pedobarographic examination along with weight-bearing 

anteroposterior (AP) and lateral foot radiography. Radiographic measurements were compared between the two groups with and without 

pedobarographic first tarsometatarsal instability. The association between the radiographic and pedobarographic parameters of the first 

tarsometatarsal instability was analyzed using the chi-square test. Binary logistic regression analysis was performed to identify significant 

factors affecting pedobarographic first tarsometatarsal instability. 

Results: HVA (p<0.001), the intermetatarsal angle (p=0.001), and AP talo-first metatarsal angle were significantly different between 

the pedobarographically stable and unstable tarsometatarsal groups. There was no significant association between radiographic and 

pedobarographic instabilities of the first tarsometatarsal joint (p=0.924). HVA was found to be the only significant factor affecting 

pedobarographic tarsometatarsal joint instability (p=0.001) 

Conclusion: The pedobarographic examination has possible clinical utility in evaluating first tarsometatarsal joint instability in patients with 

hallux valgus deformity. Patients with greater HVA need to be carefully monitored for the presence of first tarsometatarsal instability, and 

the necessity of the Lapidus procedure should be considered. 

Acknowledgment: none 
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Introduction: The identification of factors associated with poor outcomes in patients who have undergone chevron metatarsal osteotomy 

is helpful for predicting postoperative ou tcomes. The purpose of this study was to evaluate the impact of generalized ligamentous laxity 

and various clinical risk factors on the radiological and clinical outcomes of chevron osteotomy for hallux valgus. 

Materials and Methods: A total of 135 patients (137 feet) who underwent chevron metatarsal osteotomy for hallux valgus deformity were 

included in this study. The mean follow-up duration was 5.6 years (range, 2–10.4 years). Generalized ligamentous laxity was assessed in all 

patients. After assessing the clinical outcome after chevron osteotomy for hallux valgus using the American Orthopedic Foot and Ankle 

Society scores - Hallux Metatarsophalangeal-Interphalangeal scale (AOFAS score), the clinical and radiological risk factors that affect 

postoperative outcomes were analyzed with bivariate and logistic regression analyses. 

Results: The average AOFAS score improved on surgical treatment from 51.4 ± 13.5 preoperatively to 86.0 ± 12.1 at the last follow-

up (P < 0.001). Patients with generalized ligamentous laxity showed no significant difference in radiological and clinical parameters 

compared to non-laxity patients. According to bivariate and multivariate logistic regression analyses, second plantar callosity on the 

metatarsophalangeal joint before surgery and the ratio of foot width difference after surgery were significantly associated with clinical 

outcome after surgery. 

Conclusion: In the surgical treatment of hallux valgus, more careful surgical technique is required for patients with second plantar callus on 

the metatarsophalangeal joint before surgery, and efforts are needed to reduce foot width through surgical treatment. 

Acknowledgment: The authors have nothing to disclose 
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Introduction: Several conservative treatment methods, from intrinsic muscle exercises to orthoses, including insoles or specially designed 

shoes, have been introduced for pediatric flexible flat foot (PFFF). However, the structural effects of a long term use of medial arch support 

insole remain unclear because the normal physiological maturation of the medial longitudinal arch cannot be ruled out. 

Materials and Methods: From January, 2005 to June 2015, eighteen patients (34 feet) in group 1 (continuously insole applied group) and 

13 patients (26 feet) in group 2 (untreated group) were enrolled. Medial arch support insole was applied from the age of 10 to 11 years to 

radiographic physeal closure. 

Results: In group 1, talonavicular coverage angle, lateral talo-1st metatarsal angle, calcaneal pitch angle and medial cuneiform height were 

significantly changed at final follow-up, although all values were still within the abnormal range. And no significant differences were found 

in any of the increments of the radiographic parameters between group 1 and 2. 

Conclusion: Radiographic improvements were found in both of medial arch support insole treated or untreated group despite all 

radiographic values were still within the abnormal range. It was meaningful that the PFFF could be improved somewhat until the physes 

were closed. And the hindfoot alignment remained unchanged regardless of medial arch support insole application. 

Acknowledgment: None 
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Introduction: Fixed-angle locking compression plate (LCP) and variable-angle LCP are utilized for internal fixation of Lisfranc injuries. 

However, studies regarding the difference of clinical outcomes of these two plates are limited. The purpose of present study was to 

compare postoperative outcomes between these two plate types in Lisfranc injuries. 

Materials and Methods: A total of 45 consecutive patients (22 patients with fixed-angle LCP and 23 patients with variable-angle LCP) who 

underwent surgical treatment for Lisfranc injury were reviewed for this retrospective study. The Foot Function Index (FFI), numerical rating 

scale (NRS) for pain, development of complications, operative time, and patient satisfaction for current activity were compared. 

Results: There were no significant differences in FFI and NRS for pain at three months and 12 months following surgery. Postoperative 

complication rate was similar between two groups. Patients with variable-angle LCP had an 18-minute shorter mean length of operation (p 

= 0.040). Patient satisfaction for current activity was not differ between two groups. 

Conclusion: The use of variable-angle LCP for treatment of Lisfranc injuries did not show superiority in functional outcomes, pain, 

complication rates, or patient satisfaction to fixed-angle LCP, but operative time was shorter with variable-angle LCP. 

Acknowledgment: - Variable-angle LCP did not yield better results than fixed-angle LCP; however, it reduced the operative time in Lisfranc 

injuries. - Variable-angle LCP and fixed-angle LCP can be used comparably for internal fixation of Lisfranc injuries. 

Keywords: Tarsal joint, Fracture fixation, Bone plates, Treatment outcome 
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Introduction: Flatfoot in which fail to form a normal arch is a common lower limb deformity in children. The purpose of this study was to 

evaluate the structural and functional effects of insole for pediatric flexible flat foot(PFFF). 

Materials and Methods: Thirty-two pediatric flexible flat foot patients(23 boys and 9 girls) with bilateral symptomatic flatfoot deformities 

were included in this study. Fifteen patients were treated with 3D printing insole under parent’s consent(Study) and seventeen patients has 

been regular followed up without any treatment(Control). Flatfoot was diagnosed by a lateral talo- 1st metatarsal angle of more than 4 

degrees in convex downward and a talocalcaneal angle of more than 30 degrees and a calcaneal pitch of under than 20 degrees. Clinical 

scores were assessed using VAS, AOFAS, PODCI(transfer & basic mobility scale, sports & physical functional scale, pain/comfort scale, 

happiness scale, global functioning scale) 

Results: Mean age of study group was 9.0 years and mean age of control group was 6.3 years. Mean follow-up period was 11±4.82 

months. Initial mean value of lateral talo- 1st metatarsal angle, talocalcaneal angle and calcaneal pitch were 13.7±9.0 degrees, 45.6±8.0 

degrees and 8.7±2.9 degrees, respectively. There were no statistical difference between the two groups in initial talo- 1st metatarsal angle 

and talocalcaneal angle. Mean value of radiographic parameters of PFFF patients were improved regardless treatment or not. The rate of 

improvement in talo- 1st metatarsal angle was higher in study group than in control group(p=0.019). Clinical scores using VAS, AOFAS, 

PODCI in study group were improved 

Conclusion: Although this study has some limitation of shorth follow up period and small cohort, pressure based customized 3D printing 

insole had some effect to improve longitudinal foot arch formation. 

Acknowledgment: None 
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Introduction: Bone marrow aspirate concentrate (BMAC) and autologous matrix-induced chondrogenesis (AMIC) is being accepted as a 

treatment option for large-sized osteochondral lesion of the talus (OLT). The current study aimed to compare the clinical outcomes of the 

patients treated by BMAC and AMIC with that of the patients treated by OATS. 

Materials and Methods: Between August 2010 and September 2018, 16 patients received OATS and 24 patients received BMAC and AMIC 

for the treatment of OLT. The clinical outcomes including visual analog scale (VAS), the foot function index (FFI) and the foot and ankle 

outcome score (FAOS) were compared between the groups. 

Results: There were no significant differences between the groups regarding the size and the volume of the osteochondral lesion. The 

mean follow-up period was 76 months (range, 29-123 months) in the OATS group and 25 months (range, 7-68 months) in the BMAC and 

AMIC group. The clinical outcomes of the BMAC and AMIC group were significantly superior when compared with that of the OATS group 

at 2 years after surgery (VAS 0.83 ± 1.24 vs 3.43 ± 1.69, p<0.001; FFI 5.43 ± 5.01 vs 38.95 ± 18.40, p<0.001; FAOS 87.08 ± 9.07 vs 61.51 ± 

15.59, p<0.001, respectively). The clinical outcomes of the OATS group at the last follow-up was VAS 4.13 ± 2.86, FFI 37.58 ± 24.68, and 

FAOS 51.22 ± 22.81. While no complication was reported in the BMAC and AMIC group, complications occurred in six patients (38%) 

in the OATS group; five residual pain at donor site, one nonunion of the tibial osteotomy site. Four patients (25%) in the OATS group 

required revision (one re-OATS, three conversion to BMAC). 

Conclusion: Bone marrow aspirate concentrate and AMIC provided better functional outcomes with less complications when compared 

with OATS. Bone marrow aspirate concentrate and AMIC can be considered as a viable treatment option for large-sized OLTs. 

Acknowledgment: None.
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Introduction: Arthroscopic microfracture is considered the primary treatment strategy for osteochondral lesions of the talus (OLT). It 

provides successful outcomes. However, deterioration of clinical outcomes and fibrocartilage infill over time is now a recognized concern. 

The purpose of this study was to evaluate cartilage repair tissue outcomes after microfracture by second-look arthroscopy and magnetic 

resonance imaging (MRI) and compare these findings with functional outcomes 

Materials and Methods: Twenty-five patients underwent second-look arthroscopy and MRI with a mean follow-up of 3.6 years (range, 2.2 

to 8.1 years) after microfracture. Second-look arthroscopic findings were assessed with International Cartilage Repair Society (ICRS). MRI 

was evaluated postoperatively using the Magnetic Resonance Observation of Cartilage Repair Tissue (MOCART) score. Clinical outcomes 

were determined using Foot and Ankle Outcome Score (FAOS), American Orthopedic Foot and Ankle Society (AOFAS) ankle-hindfoot 

scale, and Short Form-36 (SF-36) score.  

Results: In terms of second-look arthroscopic findings, 9 (36%) ankles were still abnormal according to ICRS overall repair grades. The 

average postoperative MOCART score was 67.8 (range, 30 to 95) with good association with functional outcome. Additionally, 6 (24%) 

mismatched cases were found between MRI and second-look arthroscopic findings. There were significant improvements in all functional 

outcome categories between preoperative and final follow-up evaluations (p < 0.001). Mean FAOS for ICRS repair grades I, II (n = 16) and 

grade III, IV (n = 9) were 86.8 and 75.6, respectively. There was a significant correlation between FAOS scores and ICRS grades.  

Conclusion: Second-look arthroscopic results revealed that 36% of lesions were incompletely healed with inferior quality of repair tissue 

to that of native cartilage at a mean of 3.6 years, although arthroscopic microfracture provided functional improvements. Magnetic 

resonance analysis showed some limitations in correlating with arthroscopy to evaluate cartilage repair. Therefore, second look arthroscopy 

has an important role by accurately assessing the status of the cartilage repair tissue beyond the use of MOCART and functional outcomes. 

Acknowledgment: none. 
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Introduction: Bone quality has important implications in decision-making for orthopaedic treatment, implant selection, and ultimate 

surgical outcomes. This study aimed to determine whether bone density correlates with clinical outcomes after screw fixation of displaced 

intra-articular calcaneal fractures (DIACF) with the sinus tarsi approach. 

Materials and Methods: We retrospectively evaluated 43 consecutive cases of unilateral DIACF between March 2015 and December 2017. 

In all patients, preoperative computed tomography (CT) of both injured and uninjured calcanei was performed simultaneously. Hounsfield 

unit (HU) measurement values were determined by placing an elliptical region of interest confined to the cancellous region of the uninjured 

calcaneus. Bone mineral density of the lumbar spine and hip was measured by dual X-ray absorptiometry (DXA) in all patients. Clinical 

outcomes were assessed at a minimum of 12 months postoperatively using Foot and Ankle Outcome Scores (FAOS). 

Results: Measurement of the HU value was reliable, with excellent intraobserver and interobserver reliabilities of 0.943 and 0.978, 

respectively (p < .001). Mean HU values of the uninjured calcaneus significantly correlated with bone mineral density scores obtained from 

DXA scans of the lumbar spine and femur (ρ = 0.656-0.748; p < .001 for both). HU values of the uninjured calcaneus had a significantly 

positive correlation with clinical outcomes in three of five FAOS domains, including activities of daily living, sports, and quality of life (β = 

0.283-0.322; p < .05 for all).  

Conclusion: Decreased bone density, as measured using preoperative CT of the uninjured calcaneus, significantly correlated with inferior 

short-term clinical outcomes after screw fixation of DIACF. By quantifying bone density using HU value in area where DXA cannot be 

performed, such foot bones, determining whether different fixation methods or systemic treatments can be tailored to bone density could 

help in optimizing clinical outcomes. 

Acknowledgment: none
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Introduction: During ankle arthroscopic surgery, chronic syndesmotic instability is a common combined finding of ankle instability and 

induces the development of a hypertrophic synovial fold. This pathologic lesion protrudes into the ankle joint cavity in various tissue types, 

such as hypertrophied synovium, fatty degeneration, and fibrosis. However, the effect of this impingement tissue on the ankle joint had 

not been well-evaluated. The aim of this study was to identify the histological type of the syndesmotic impingement tissue and analyze its 

effect on the lateral talar dome cartilage lesion. 

Materials and Methods: A total of 57 patients (59 ankles) with chronic ankle instability and syndesmotic impingement who underwent 

arthroscopic surgical treatment from January 2017 to June 2018 were enrolled in the present study. During arthroscopic surgery, visual 

classification of the impingement tissue, biopsy, and evaluation of the presence of lateral talar dome cartilage lesion were performed. Age, 

gender, BMI, smoking, symptom duration, talar tilt, and tissue pathology were investigated and compared between the cases with lateral 

talar lesion (study group) and without lesion (control group). The relation between the duration of symptoms and tissue diagnosis was also 

evaluated. 

Results: Based on the pathologic results, 8 samples with synovial hypertrophy, 4 samples with inflammatory synovium, 23 samples with 

synovium with fatty degeneration, and 24 samples with fibrosis were identified. Among the total 59 cases, cartilage lesions at the lateral 

talar dome were present in 14 cases (study group) and were located in the middle third of the lateral talar dome in 12 cases. More cases 

in the study group had BMI>25 (50% vs 20%, p=0.040) and fibrosis impingement tissue (64.3% vs 33.3%, p=0.039). Both BMI>25 (OR 

5.06, p=0.023) and fibrotic impingement tissue (OR 4.52, p=0.032) were significant risk factors for lateral talar dome lesion in multivariate 

analysis. Longer duration of instability was observed in cases with fibrotic impingement tissue compared to the cases with non-fibrosis (43.7

±37.0 vs 22.7±32.0 months, p=0.024) 

Conclusion: Repetitive syndesmotic impingement can cause hypertrophic synovial changes; the hypertrophic synovial tissue may evolve 

into fibrotic impingement tissue as the duration of symptom persistence increases. If the hypertrophic tissues are fibrotic, they may be 

harder in terms of physical properties and may cause the development of cartilage lesions at the talar dome due to the repetitive load. 

Considering our results, prophylactic debridement may be effective to prevent the development of cartilage lesions at the talar dome, 

when hypertrophic tissues are observed during arthroscopic surgeries. 

Acknowledgment: Threre is no conflict of interest for the present study. 
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Introduction: Traditional surgical treatment of displaced, unstable distal fibular fracture of ankle is open reduction and internal fixation 

with lag screws and plate. However, plate fixation is commonly associated with complications including wound dehiscence and infection, 

prominent hardware and nerve injury. The fibular intramedullary (IM) nailing was introduced as a minimally invasive technique with 

fewer complications and comparable results to plate fixation. The purpose of this study was to compare the union, functional outcomes, 

radiologic outcomes and complication rates of fibular intramedullary nailing and plating for distal fibular fractures of ankle fractures. 

Materials and Methods: 61 patients of distal fibular fractures were randomised to either the fibular IM nailing or the plating groups. They 

were followed up at 3, 6, 9 months and one year after the surgery with radiographs, and their functional outcomes were evaluated using 

both the American Orthopaedic Foot and Ankle Society Score (AOFAS) and the Olerud Molander Ankle Score (OMAS). The radiographic 

outcome, union and complication rates were compared between the two groups. 

Results: functional outcomes according to AOFAS and OMAS were better in the fibular IM nailing group than the plating group at the 3, 

6 months after the surgery, but there was no significant difference between the two groups regarding radiological outcomes at the 1-year 

follow-up. The wound infection, hardware problem and nerve injury rates were higher in the plating group than fibular IM nailing. 

Conclusion: In conclusion, fibular IM nailing is a minimally invasive surgical technique with better short-term functional results, faster return 

to daily activities, a lower complication rate, and can be used as an effective alternative to plate fixation in displaced distal fibular fracture 

of ankle. 

Acknowledgment: none
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Introduction: One of the factors contributing to outcome of posterior malleolar (PM) fractures is the development of osteoarthritis. 

Previous studies suggested that fragment size of PM and postoperative articular congruency were influenced on generative ankle arthritis. 

Haraguchi et al. classify PM fractures according to pathoanatomy of injury. However, there was no study to investigate possible risk factors 

including the type of PM fracture for degenerative arthritis in ankle fractures including PM. The purpose of this study was to identify the 

risk factors for degenerative arthritis in ankle fractures including PM. We hypothesized that risk factors for posttraumatic arthritis could be 

identified from patient demographic and the extent of the pathologic condition associated with fractures. 

Materials and Methods: We performed a retrospective review between 2004 and 2010 of consecutive patients who underwent operation 

with rotational ankle fractures. The exclusion criteria included diabetic neuropathy, skeletal immaturity, tibial pilon fractures, polytrauma, 

open fracture. Patients were sorted into 2 groups according to the presence of arthritis change more than grade 2 at last follow up. 

Furthermore, the statistical analysis by binary logistic regression analysis included the significance of various risk factors including age at 

surgery, sex, diabetes, smoking, body mass index (BMI), dominant side, time interval between the trauma and surgery, type of PM fracture, 

PM fragment size and postoperative joint congruency, The functional outcomes were assessed with the Foot and Ankle Outcome Score 

(FAOS). 

Results: A total 132 patients met the study inclusion criteria and underwent analysis. The overall rate of posttraumatic arthritic change was 

32.6% (non-arthritis group: 89 patients, arthritis group: 43). It was significantly affected by the BMI (p=0.015; adjusted odds ratio, OR, 

≥ 30, 6.15), Haraguchi classification type 1 PM fracture (p=0.033, adjusted OR 3.12), >25% of articular surface of PM, and postoperative 

articular incongruence (p=0.035, adjusted OR 5.33). The other variables were not found to be significant risk factors. The mean scores in 

the group with arthritis were significantly lower than those in the group without arthritis (p=0.015) 

Conclusion: The overall results suggest that articular congruency should be considered during surgery along with meticulous attention to 

anatomic reduction of posterior malleolar fracture, especially in obese patients. 

Acknowledgment: This study was produced by wonkwang university hospital 
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Introduction: Although lateral ligaments augmentation using suture-tape has been reported to be effective for restoration of mechanical 

ankle stability, few informations are available regarding the changes of peroneal strength, proprioception and postural control ability. The 

purpose of this study was to identify the effects of suture-tape augmentation on functional ankle instability (FAI). 

Materials and Methods: Twenty-four patients underwent suture-tape augmentation were eligible and followed more than 2 years 

postoperatively. Functional outcomes were evaluated with the Cumberland Ankle Instability Tool (CAIT), Foot and Ankle Ability Measure 

(FAAM). The changes of concentric and eccentric peroneal strength, and proprioception(joint position sense) were analysed with Biodex-II 

isokinetic dynamometer. Postural control ability was evaluated with modified Romberg test (single-leg stance test with eyes closed). 

Results: CAIT and FAAM scores significantly improved to average 27.2 points, 86.7 points at final followup. Concentric peak torque for 

eversion in 60º/sec angular velocity significantly improved to 10.6 Nm at final followup. Relative Deficit ratio of isokinetic peroneal strength 

compared to unaffected side significantly improved from a mean 39.5% to 20.9%, and a significant side-to-side difference was found (P < 

.001). There were no significant differences in the average error of joint position sense (P = .251). A significant improvement of the balance 

retention time in single-leg stance test was found, and deficit ratio was 30.9% with a significant side-to-side difference (P < .001). 

Conclusion: Patient-reported functional outcome measures were significantly improved after lateral ligaments augmentation using 

suture-tape. Although this procedure demonstrated significant effects on FAI based on the improvement of isokinetic peroneal strength 

and postural control ability, the recovery rates compared to the unaffected side were insufficient at the intermediate-term followup. In 

addition, there was no significantly positive effect on proprioception (joint position sense) of the ankle. 

Acknowledgment: No benefits in any form have been received or will be received from a commercial party related directly or indirectly to 

the subject of this article 
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Introduction: The open modified Brostrom anatomic repair technique is widely accepted as the standard for lateral ankle stabilization. 

Despite recent increases in publications regarding arthroscopic repair of the anterior talofibular ligament for treatment of chronic ankle 

instability, research is lacking that compares the functional outcomes between arthroscopic repair and open repair procedures. The 

purpose of this study was to compare clinical and radiologic outcomes of arthroscopic and open MBOs. 

Materials and Methods: We performed a review of patients who underwent lateral ankle stabilization by either the traditional open 

Brostrom-Gould or the arthroscopic repair technique to compare and identify any discrepancies between functional and patient 

satisfaction outcomes. From May 2017 to October 2018, 102 patients were included. All procedures were performed by a single foot and 

ankle surgeon and two suture anchor were inserted. They were divided into 2 groups: arthroscopic MBO (48 patients) and open MBO 

(54 patients). Clinical outcome evaluations were performed preoperatively, at 2, 4 weeks and 3,6 months postoperatively, and at a final 

follow-up at a minimum of 12 months postoperatively using the AOFAS ankle-hindfoot score, and pain VAS scores. Radiologic outcome 

evaluations were performed preoperatively and at 1 year postoperatively using anterior talar translation, and talar tilt angle. 

Results: The mean preoperative VAS score for the open Brostrom was 7.82, the arthroscopic Brostrom was 8.31. The mean postoperative 

VAS score for the open Brostrom was 1.7, the arthroscopic Brostrom was 1.4. The mean preoperative AOFAS score for the open Brostrom 

was 38.7, the arthroscopic Brostrom was 36.05. The mean postoperative AOFAS score for the open Brostrom was 95.3, the arthroscopic 

Brostrom was 93.5. At the final follow-up, the AOFAS, VAS had improved significantly in both groups (P < .001). There was no difference 

in the AOFAS or VAS scores, anterior talar translation or talar tilt between the 2 groups at final follow-up (all P > .05). But, Significant 

differences were seen in the mean duration of surgery, mean VAS score at 2 weeks, and mean time to return to daily activities between 

the groups. 

Conclusion: There was no difference in the clinical or radiologic outcome between the arthroscopic MBO and open MBO at up to 1 year 

after surgery. The arthroscopic MBO technique could be a viable alternative to the gold standard open MBO procedure for anatomic repair 

of chronic lateral ankle instability and enabled early recovery after surgery. 

Acknowledgment: The authors declared no potential conflicts of interest with respect to the research, authorship, and/or publication of 

this article. 
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Introduction: The aim of the present study was to compare clinical outcomes of the modified Brostrom procedure using single suture 

anchor or double suture anchor for chronic lateral ankle instability. 

Materials and Methods: A total of 55 patients were followed for more than 2 years after modified Brostrom procedure. The mean range 

of follow-up was 28.4 (range, 24 to 33) months. Patients were divided into 3 groups: single suture anchor group (20 ankles, single group), 

double suture anchor group (20 ankles, double group), not using suture anchor group (15 ankles, control group). The clinical evaluation 

consisted of the American Orthopaedic Foot & Ankle Society (AOFAS) scores, visual analogue scale (VAS) scores. Measurements of the 

talar tilt and anterior talar translation was performed using anterior drawer and varus stress radiography using Telos equipment. 

Results: All three groups showed significant improvements in the mean AOFAS, VAS scores at the last follow-up. Both the single and 

double groups showed significantly better mean AOFAS scores than the control group at the last follow-up. However, there was no 

significant difference in the mean AOFAS scores between the single and double groups at the last follow-up. And, there was no significant 

difference in the VAS scores between the 3 groups postoperatively. However, the VAS scores at postoperative 4th day was significantly 

lower in the control group. All three groups showed significant improvements in the talar tilt angle and anterior talar translation at the last 

follow-up. However, there were no significant differences between 3 groups. 

Conclusion: The single and double suture anchor techniques show similar pain, function and mechanical stability outcome. The modified 

Brostrom procedure using both single and double suture anchors appear to be an effective treatment method for chronic lateral ankle 

instability. 
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Introduction: Patients with Achilles tendon ruptures are increasing steadily with increased outdoor and sport activity populations, and 

patients with Achilles tendon re-rupture or Achilles tendinitis are also increasing. The primary surgical methods of Achilles tendon rupture 

include open repair, percutaneous repair, and minimal incision repair by Achillon. The purpose of this study was to evaluate the clinical 

characteristics of the type of surgery and rupture in patients with achilles tendon re-rupture or achilles tendinitis. 

Materials and Methods: We reviewed 21 cases of Achilles tendon re-rupture or achilles tendinitis who visited our hospital from March 

2013 to May 2019 and performed Achilles tendon reoperation. The 1 patient with no tendon hypertrophy, necrosis (group A), 17 patients 

with tendon hypertrophy, necrosis (group B), and 3 patients with infection (group C) from March 2013 to May 2019 were analyzed 

retrospectively. We measured the hypertrophy, necrotic change, and color change of the Achilles tendon, and assessed haglund deformity 

and postoperative exercise. The postoperative recovery period and the period until re-rupture were confirmed. The post-AOFAS foot score, 

Arner-Lindholm evaluation, height, weight, and BMI were measured. 

Results: In 17 of Group B, Krackow suture repair and 2-0 Ethibond repair were confirmed in all cases.Furthermore, hypertrophy and 

necrotic change of Achilles tendon were observed in all 17 cases. There was no significant difference in AOFAS post-foot score, Arner-

Lindholm evaluation, and BMI scores. 

Conclusion: If Krackow repair is performed in the surgical treatment of Achilles tendon rupture, excessive tie may lead to avascular necrosis, 

and careful attention to surgery is warranted. 

Acknowledgment: I would like to express my sincere gratitude to Prof. Myoung Jin Lee for providing his guidance, comments and 

suggestions throughout the course of the project. 

Keywords: Achilles tendon, Krackow suture

 Presentation No. 108  

Title: Incidence of Achilles Tendon repair and Influence of Daily Variation of Outdoor Temperature: A 14-year Nationwide Population-Based Study

Authors:  JUNG HWAN KIM1 , JAE HAN PARK1 , JAI BUM KWON3 , SEUNG HWAN HAN2 , JIN WOO LEE1 , KWANG HWAN PARK1 

Presenter: JUNG HWAN KIM Corresponding Author: KWANG HWAN PARK  Field: foot and Ankle

Affiliation: 1. YONSEI UNIVERSITY SEVERANCE HOSPITAL { Orthopaedic } , 2. YONSEI UNIVERSITY GANGNAM SEVERANCE HOSPITAL { 

Orthopaedic } , 3. DAEGU CATHOLIC UNIVERSITY MEDIAL CENTER { Orthopaedic }   

Introduction: Achilles tendon rupture commonly occurs in young-aged group and show a gender difference. However, there was no study 

to evaluate an association between achilles tendon repair (ATR) and daily variation of outdoor temperature. We aimed to investigate the 

incidence of ATR in the Korean population and evaluate the influences of gender, age, household income and daily variation of outdoor 

temperature. 

Materials and Methods: Between 2002 and 2015, sociodemographic factors including gender, age, residential area and income were 

retrieved from National Health Insurance Service-National Sample Cohort (NHIS-NSC). NHIS-NSC database was searched for individuals 

treated with ATR. Also, outdoor temperature data from 16 observation areas in South Korea were acquired from data center of the Korea 

Meteorological Administration. We excluded individuals who were less than 20 years-old. 

Results: 850 (0.119%) of total 713,456 individuals in NHIS-NSC database underwent ATR between 2002 and 2015. The number of ATR 

showed an increased pattern with the year. Age group of 30-39 years had the highest ATR rates as 14.6 per 100,000 persons and the ATR 

rates had decreased along aging. The months of highest and lowest ATR rate were May and January, respectively (P<.001). Lowest/mean/

highest outdoor temperatures were positively correlated with ATR (P<.001). Similarly, individuals with higher household income showed 

significantly higher ATR rates. Multivariate logistic regression analysis revealed that high outdoor temperatures, male gender, young age, 

and high household income were significantly associated with achilles tendon repair. 

Conclusion: This study finds an association between the occurrence of ATR and several factors including high outdoor temperatures, 

male gender, young age, and high household income in the Korean population. Different levels of physical activities might be a possible 

explanation for this phenomenon. 

Acknowledgment: This study was coordinated by all authors. 
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Introduction: A definitive consensus on the optimal treatment of achilles tendon rupture is yet to be established. This study aimed to 

comparatively analyze the clinical outcomes of ultrasound-guided percutaneous repair and open repair surgeries to treat achilles tendon 

rupture. 

Materials and Methods: This retrospective study included 12 cases of achilles tendon rupture (Group A) treated with ultrasound-guided 

percutaneous repair and 18 cases (Group B) treated with open repair. Clinical evaluation was performed using the Arner-Lindholm 

scale, American Orthopedic Foot and Ankle Society (AOFAS) ankle-hindfoot score, Achilles Tendon Total Rupture score (ATRS), visual 

analogue scale (VAS) regarding postoperative satisfaction scores (overall/aesthetics), time to single heel raise, difference in bilateral calf 

circumferences, recovery of athletic ability compared to pre-rupture level, and other complications.  

Results: While the Arner-Lindholm scale, AOFAS ankle-hindfoot score, ATRS, time point when single heel raise was possible, differences in 

bilateral calf circumference, and recovery of athletic ability compared to pre-rupture level were no significant differences between the two 

groups (P=.999, .235, .357, .645, .497 and .881, respectively), overall and aesthetic satisfaction levels were higher in the group treated 

with percutaneous repair under ultrasonography guidance (P=.035 and .001, respectively). In Group A, there were two cases of elongation 

observed at the suture site. In Group B, there was one case of recurrent rupture caused by deep infection and one case of superficial 

infection. There were no cases involving sural nerve injury in either group 

Conclusion: Novel percutaneous repair provides not only similar clinical outcomes but also greater overall and aesthetic satisfaction levels 

of operative outcomes and minimal complications (i.e. sural nerve injury), compared to open repair surgeries. Therefore, percutaneous 

repair may be a useful technique in the treatment of achilles tendon rupture. 

Acknowledgment: Authors mentioned “real acknowledgements” in title page (cover letter). 
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Introduction: Tibiotalocalcaneal (TTC) arthrodesis is a salvage procedure that can be used as an alternative to amputation for various 

pathologic conditions of the ankle-hindfoot. The aim of this study was to evaluate the clinical-radiological outcome of TTC arthrodesis 

performed using the multiple cannulated screws. 

Materials and Methods: From 2008 to 2018, 23 ankles (22 patients) underwent TTC arthrodesis using the multiple cannulated screws for 

the ankle-hindfoot deformities or arthritis. The patient evaluation including medical records, radiograph and computerized tomography 

(CT) images review were performed. Pre- and postoperative visual analog scale (VAS) pain and the American Orthopedic Foot & Ankle 

Society (AOFAS) ankle-hindfoot functional score (subjective assessment only; maximum score : 68) were assessed. Radiographs were also 

analyzed. 

Results: The mean follow-up period was mean 36.9 (12-92) months and the average patient age at surgery was 59.5 years (43-75). The 

etiologies were posttraumatic osteoarthritis (26.1%, 6/23), Charcot arthropathy (21.7%, 5/23), residual polio (21.7%, 5/23), failure of total 

ankle arthroplasty, paralytic cavovarus deformity, and rheumatoid arthritis. In fixation method, simple cannulated screw fixation was used 

for all the cases and only screw fixation most common (65.2%, 15/23) of all cases. As for the 15 cases with follow-up for at least 1 year, 

the mean VAS score decreased from 6.3 (2-10) preoperatively to 2.0 (0-7) postoperatively and the AOFAS score improved from 28.1 (11-

55) to 53.1 (20-68) at the final follow-up. 95.7% of all patients (22/23) were satisfied with outcomes. Complication of TTC arthrodesis 

included nonunion (13.0%, 3/23), infection (17.4%, 4/23), and one case of skin necrosis. 

Conclusion: This study achieved a fusion rate comparable to other previous studies and obtained favorable clinical outcomes. Realignment 

TTC arthrodesis using multiple cannulated screws is a viable surgical option for various deformed or arthritic conditions of ankle-hindfoot. 

Acknowledgment: None 
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Introduction: Supramalleolar osteotomy (SMO) is an established surgical option for mild to moderate medial ankle arthritis, and various 

surgical techniques have been reported. However, the optimal surgical technique seems to be controversial so far. Here we introduce a 

new technique with successful clinical outcomes. 

Materials and Methods: Between December 2015 and September 2018, 29 patients(29 ankles) with Takakura stage 2 or 3 medial ankle 

arthritis underwent SMO with the new technique that is an opening-wedge distal tibia osteotomy fixed with double 1/3 tubular plate and 

tricorticate iliac crest allograft and concomitant oblique fibular osteotomy fixed with a lag screw through a minimal incision. Of these 26 

cases were followed more than 6 months after the surgery. American Orthopedic Foot and Ankle Society Ankle-Hindfoot Score (AOFAS 

score) was used for clinical evaluation. As radiographic parameters, Takakura stage, tibia anterior surface (TAS) angle, tibia lateral surface 

(TLS) angle, talar tilt ankle, hindfoot alignment angle, apparent moment arm, and talar center migration were measured. Also radiographic 

union time of the tibia and fibula, and any surgical complications were recorded. 

Results: AOFAS Score (65.1 ± 15.6 to 77.2 ± 21.4, p=0.001) was significantly improved. As for the radiographic parameters, Takakura stage 

(2.6 ± 0.6 to 1.8 ± 0.6, p<0.001), TAS angle (84.1 ± 2.7 to 92.6 ± 3.9, p<0.001), TLS angle (81.1 ± 3.3 to 83.2 ± 3.8, p=0.004), talar tilt angle 

(6.0 ± 2.9 to 4.1 ± 2.6, p<0.001), hindfoot alignment angle (varus 9.3 ± 6.9 to valgus 1.8 ± 7.0, p<0.001), apparent moment arm (-7.1 ± 7.9 

to 8.4 ± 7.6, p<0.001), and talar center migration (-3.7 ± 2.9 to 2.2 ± 2.9, p<0.001) were all significantly improved. Radiographic union of 

tibia and fibula were obtained at between 11 weeks and 6 months. In 1 case, although a screw broke in the tibia, there was no clinical 

relevance with it. 

Conclusion: Supramalleolar osteotomy with concomitant fibular osteotomy through minimal incision for mild to moderate varus ankle 

arthritis showed significant improvement in functional and radiographic parameters, and there was no major complication related to this 

technique. 

Acknowledgment: The author(s) received no financial support for the research, authorship, and/or publication of this article. 
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Introduction: We hypothesized that the WBCT would be better than plain radiography in assessing the medial gutter narrowing and 

degree of the talar tilt. Another hypothesis was that the medial gutter arthritis of the ankle joint is associated with varus alignment of 

the lower limb proximal to the ankle joint and valgus alignment of the hindfoot. The aim of this study was to investigate the incidence of 

medial gutter arthritis on plain radiograph among the medial gutter arthritis on WBCT, to investigate the characteristics of medial gutter 

arthritis on WBCT and plain radiograph. 

Materials and Methods: Medial gutter narrowing was defined as narrowing of the width of the medial gutter, in which the width of medial 

gutter was less than 50% of the width of the tibial plafond-talar dome joint space. An ankle with medial gutter narrowing on WBCT 

was included in the study. An ankle with history of fracture or infection, and generalized arthritis were excluded. The number of medial 

gutter arthritis in this series was 102 ankles of 102 patients on WBCT, which was treated at our clinic during the period of two years from 

Jan. 2017 to Dec. 2018. When both ankles showed medial gutter arthritis, only one side with more definite medial gutter narrowing was 

included in this study. The number of medial gutter arthritis on weightbearing plain radiography was obtained among medial gutter ankle 

arthritis on WBCT. Characteristics of medial gutter arthritis on WBCT was analysed by obtaining the number of ankles with varus or valgus 

talar tilt and degree of talar tilt. Characteristics of medial gutter arthritis on plain radiography was analysed. On whole limb radiograph, the 

alignment of lower limb proximal to the ankle was analysed by assessing the angle between the hip-knee axis and the knee-ankle axis. On 

anteroposterior radiograph of the ankle, the alignment of the tibial plafond was assessed by medial distal tibial angle(MDTA) by obtaining 

an angle between the tibial axis and the tibial plafond. Hindfoot alignment was assessed by HAA and Hindfoot moment arm. 

Results: 37 ankles of 37 patients looked normal on plain weightbearing radiographs among 102 ankles with medial gutter arthritis on WBCT. 

On WBCT, 13 ankles showed varus talar tilt, 31 ankles showed valgus talar tilt and 58 ankles showed no talar tilt. Mechanical axis deviation 

showed 2.3 degrees of varus at the knee. MDTA was mean 1.0 degree and hindfoot moment arm was 2.5 mm lateral to the tibial axis.

Conclusion: Plain radiograph was inaccurate to show the medial gutter narrowing, direction and degree of the talar tilt and valgus talar tilt 

is commonly associated with medial gutter arthritis. Medial gutter arthritis is associated with varus knee. 

Acknowledgment: None 
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Introduction: DNA damage response molecules or DNA repair molecules such as PARP1, γH2AX, and BRCA1/2 are involved in the 

resistant for the anti-tumor therapies and the progression of human cancers. Combined use of PARP1 inhibitor with DNA damaging 

agent doxorubicin is more significant anti-tumor effect on osteosarcoma cells and orthotopic model. SIRT6 deficient mice exhibit genome 

instability; because SIRT6 stimulates PARP1 activity and enhancing DNA repair under stress. Therefore, we hypothesized that SIRT6 

adversely affect the prognosis of osteosarcoma through DNA repairing. 

Materials and Methods: We evaluated the expression of SIRT6 in human subjects and survival rate according to the expression level of 

SIRT6, and investigated the role of SIRT6 in osteosarcoma cell lines and xenograft model with treatment of doxorubicin. 

Results: In human osteosarcoma tissues, immunohistochemical expression of SIRT6 was significantly associated with shorter overall 

survival and relapse-free survival of osteosarcomas in univariate and multivariate analysis. In U2OS and KHOS/NP osteosarcoma cells, 

knock-down of SIRT6 with shRNA for SIRT6 significantly potentiates anti-cancer effects of doxorubicin. The proliferation of osteosarcoma 

cells were significantly decreased with knock-down of SIRT6 in BrdU incorporation assay. Conversely, the expressions of the apoptosis 

marker proteins such as cleaved PARP1, γH2AX, Bax, and cleaved caspase3 were increased with knock-down of SIRT6, and decreased with 

overexpression of SIRT6. Consistent with proteins expression for apoptosis markers, flow cytometry analysis with annexin V and PI staining 

showed increased of apoptosis in knock-down of SIRT6 osteosarcoma cell lines. Moreover, knock-down of SIRT6 significantly potentiated 

anti-tumor effect of doxorubicin and overexpression of SIRT6 decreased anti-tumor effect of doxorubicin in vivo. 

Conclusion: This study suggests that suppression of SIRT6 in combination with doxorubicin might be effective modality in treatment of 

osteosarcoma patients, especially in the poor prognostic osteosarcomas highly expressing SIRT6. 

Acknowledgment: This research was supported by Basic Science Research Program through the National Research Foundation of Korea 

(NRF) funded by the Ministry of Education, Science, and Technology. (NRF-2017R1E1A1A01074533). 
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Introduction: We compared the usefulness of 99mTc-methyl diphosphonate (99mTc-MDP) bone scintigraphy and 18F-fluorodeoxyglucose 

(FDG) for positron emission tomography/computed tomography (PET/CT) in predicting histologic response in patients with osteosarcoma 

receiving neoadjuvant chemotherapy (NAC). 

Materials and Methods: We retrospectively reviewed 62 patients with high-grade osteosarcoma who had received 2 cycles of NAC and 

surgery. All patients underwent 99mTc-MDP bone scintigraphy and 18F-FDG PET/CT before and after NAC. 99mTc-MDP uptake in the 

primary tumor was measured quantitatively as the maximum tumor-to-nontumor ratio (T/NTmax) and 18F-FDG uptake was measured 

as the maximum standardized uptake value (SUVmax), before and after NAC. The percent changes of T/NTmax (percent changes of 

the maximum tumor-to-nontumor ratio [Δ%T/NTmax]) and SUVmax (percent changes of the maximum standardized uptake value 

[Δ%SUVmax]) after NAC were calculated and the correlations between these parameters were evaluated. After surgery, the effects of 

NAC were graded histopathologically (good vs poor) and the optimum cut-off values of Δ%T/NTmax and Δ%SUVmax for predicting 

histologic response were assessed using the receiver operating characteristic (ROC) curve analysis.   

Results: Δ%T/NTmax and D%SUVmax were positively correlated with each other (r = 0.494, P < .01). Based on the ROC curve analysis, 

both Δ%T/NTmax (area under the curve [AUC] = .772, P < .01) and Δ%SUVmax (AUC = .829, P < .01) predicted good histologic response. 

However, there was no significant difference between the AUCs of Δ%T/NTmax and D%SUVmax (P=.44). The sensitivity and specificity 

for predicting good histologic response were 83.3% and 75.0%, for the criterion Δ%T/NTmax <-12.5%, and 80.0% and 81.3% for the 

criterion Δ%SUVmax <-49.0%, respectively. 

Conclusion: The 99mTc-MDP bone scan and 18F-FDG PET scan are non-inferior to each other in predicting the histologic response of 

osteosarcoma treatments. The 99mTc-MDP bone scan and 18F-FDG PET scan showed respective advantages with differing features. 

Therefore, physicians should consider which scan is appropriate for their own institute based on the advantages of each scan and the 

circumstances of the institute. 

Acknowledgment: This study was supported by a grant of the Korea Institute of Radiological and Medical Sciences (KIRAMS), funded by 

the Ministry of Science and ICT, Republic of Korea (50461–2017 and 50473–2017).



74

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No. 115  

Title: Prediction of Response to Neoadjuvant Chemotherapy in Osteosarcoma using Dual-phase 18F-FDG PET/CT

Authors:  HEESEUNG NAM1 , CHANG-BAE KONG1 , INKI LEE2 , YONGSUNG KIM1 , WON SEOK SONG1 , WAN HYEONG CHO1 , DAE-GEUN 

JEON1 

Presenter: HEESEUNG NAM Corresponding Author: CHANG-BAE KONG  Field: Tumor

Affiliation: 1. KOREA CANCER CENTER HOSPITAL { Orthopaedic } , 2. KOREA CANCER CENTER HOSPITAL { Others (Nuclear Medicine) }  

Introduction: We evaluated the ability of dual-phase 18F-FDG PET/CT to predict the histologic response after neoadjuvant chemotherapy 

(NAC) in osteosarcoma. 

Materials and Methods: Thirty one patients with newly diagnosed extremity osteosarcoma treated with 2 cycles of NAC and surgery were 

prospectively enrolled. After injection of 18F-FDG, both early (~60 min) and delayed (~150 min) PET were acquired before and after the 

completion of NAC, respectively. SUVmax, early/delayed SUVmax change (RImax), and early/delayed SUVmean change (RImean) of tumor 

were measured before (SUV1, RImax1, and RImean1) and after NAC (SUV2, RImax2, and RImean2). The percent changes of SUVmax 

(% SUV), the changes of RImax (ΔRImax), and the changes of RImean (ΔRImean) after NAC were calculated, respectively. By ROC curve 

analysis, the most effective predictors of a good histologic response were determined among the SUVs, RImaxs, and RImeans, respectively, 

and the relationships between these parameters and histologic responses were evaluated. 

Results: : A total of 12 patients (39%) exhibited a good histologic response after NAC. SUVmax, RImax, and RImean significantly 

decreased after NAC. Before NAC, only RImean1 predicted the good histologic responders. The cut-off value, sensitivity, specificity, and 

accuracy of RImean1 for predicting good histologic response were < 10%, 92%, 58%, and 71% respectively. After NAC, only SUV2 and 

RImax2 predicted the good histologic responders. The cut-off value, sensitivity, specificity, and accuracy for predicting good histologic 

response were < 5, 92%, 58%, and 71% respectively for SUV2 and < 10%, 83%, 58%, and 68% respectively for RImax2. RImean1 (r = 

-0.392, P = 0.029), SUV2 (r = -0.612, P < 0.001), and RImax2 (r = -0.399, P = 0.026) inversely correlated with histologic response. By using 

combined criterion of SUV2 < 5 and RImax2 < 10%, sensitivity, specificity, and accuracy were 75%, 79%, and 77% respectively. By using 

combined criterion of SUV2 < 5 and RImean1 < 10%, sensitivity, specificity, and accuracy were 83%, 74%, and 77% respectively. 

Conclusion: The histologic response after NAC could be predicted by using RImean1 before the initiation of NAC in osteosarcoma. The 

combined use of SUV2 and RI values may provide a better prediction of histologic response to NAC. 

Acknowledgment: This study was supported by a grant of the Korea Institute of Radiological and Medical Sciences (KIRAMS), funded by 

the Ministry of Science and ICT, Republic of Korea (50461–2017 and 50473–2017). 
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Introduction: With the recent emphasis on the importance of personalized genomic medicine, studies have performed prognostic 

stratification using gene signatures in cancers. However, these studies have not considered gene networks with clinical data. Therefore, this 

study aimed to develop a novel prognostic score using grouped variable selection for patients with osteosarcoma. We assessed messenger 

RNA (mRNA) expression and clinical data from Gene Expression Omnibus to develop a novel prognostic scoring system for patients with 

osteosarcoma 

Materials and Methods: Variable selection using Network‐Regularized highdimensional Cox‐regression analysis with information regarding 

gene networks obtained from six large pathway databases was performed. We determined the risk score on the linear combination of 

regression oefficients and mRNA expression values. Log‐rank test, UNO’s c‐index, and area under the curve (AUC) values were determined 

to evaluate the discriminatory power between the low‐ and high‐risk groups. A recently reported nextgeneration Connectivity Map was 

used to identify future therapeutic targets for osteosarcoma. 

Results: Our novel model had significantly high discriminatory power in predicting overall survival. An optimal c‐index of 0.967 was 

obtained and time‐dependent receiver operating characteristic analysis revealed an acceptable predictive value of AUC between 0.953 

and 1.000. Knockdown of BACE2 or ING2 and linifanib treatment may improve the prognosis of patients with osteosarcoma. 

Conclusion: Herein, this novel prognostic scoring system would not only facilitate a more accurate prediction of patient prognosis, but also 

contribute to the selection of suitable therapeutic alternatives for osteosarcoma patients. 

Acknowledgment: This study was supported by grants from Basic Science Research Program through the National Research Foundation of 

Korea (NRF) grant funded by the Korea government (MSIP, NRF‐2018R1D1A1B07047666 
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Introduction: This study assessed the treatment outcomes of myxoid liposarcoma in the extremities and investigated the prognostic 

factors. 

Materials and Methods: A total of 91 patients with myxoid liposarcoma (83 primary, 8 recurrent) between 2001 and 2015 were reviewed 

retrospectively. The local recurrence and metastasis after treatment were examined. The survival rates and prognostic factors affecting the 

survival were investigated. The mean followup was 84 months (range, 5-196). 

Results: The overall survival rates at 5-yr and 10-yr were 82% and 74% respectively. The tumor size (p=0.04), round cell component 

(p<0.0001), grade (p=0.0002), and local recurrence (p=0.006) affected survival in primary patients. Extrapulmonary metastases were 

observed in 75% (18/24) of metastatic patients and the mean post metastasis survival was 26 months (range, 2-72) 

Conclusion: Myxoid liposarcoma developed mainly at the lower extremities. The tumor size, grade, component of round cells, and local 

recurrence were associated with the prognosis.  The unique feature of extrapulmonary metastasis in myxoid liposarcoma should be noted 

in the treatment and followup. 

Acknowledgment: none   
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Introduction: Intralesional curettage with adjuvant therapy followed by bone cement filling is the most common treatment modality for 

low-grade intramedullary chondrosarcoma of the long bones. However, given the limitations of cement filling, we attempted autogenous, 

allogeneic, or combined bone grafts retrospectively analyzed the biological compatibility and oncologic outcomes. 

Materials and Methods: From April 2000 to December 2016 at Kyungpook National University Hospital, 37 (of 53) patients with 

histologically confirmed low-grade intramedullary chondrosarcoma of the long bones were eligible based on the inclusion criteria of more 

than two years of follow-up data and the availability of all necessary medical records including images. Of these, 24 patients underwent 

intralesional curettage with cryotherapy as adjuvant therapy, followed by autogenous or allogeneic cancellous chip bone grafts, or both, 

while 13 patients underwent the same treatment without cryotherapy. The mean age at surgery was 48.8 years (range, 20 to 65 years), 

and the average follow-up time was 5.3 years (range, 2.1 to 12.8 years). Among 37 patients, 32 underwent allogeneic cancellous chip 

bone graft combined with autogenous bone graft, 4 received allogeneic cancellous chip bone graft alone, one had autogenous bone graft 

only, and 14 required internal fixations with a plate for stability. 

Results: A single intraoperative fracture was managed by plate fixation, and a single postoperative fracture occurred at 25 days and was 

re-operated for plate fixation. None of the 37 patients showed any recurrence or metastasis. 

Conclusion: Intralesional curettage with or without adjuvant therapy followed by autogenous and allogeneic cancellous chip bone could 

be an effective treatment option both in biological compatibility and oncologic outcomes. 

Acknowledgment: We thank Ms. Hyunhee Bang, Master of Nursing (Medical Device and Robot Institute of Park, Kyungpook National 

University) for her role in the review process of the Ethics Review Committee. 
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Introduction: Preoperative embolization in hypervascular metastatic or primary tumors may reduce the intraoperative bleeding and 
transfusion, which will facilitate the tumor resection and reconstruction. We evaluated the effect of preoperative embolization in 
hypervascular tumors. 
Materials and Methods: Since April, 2007, we performed preoperative embolization and tumor resection in 33 sites of 31 hypervascular 
metastatic or primary tumors. Amount of intra-operative bleeding and transfusion and operation time were evaluated. There were 19 
men and 13 women. Mean age was 62 years old. Primary tumors were renal cell ca in 9, hepatocellular ca in 9, lung ca in 6, colon ca in 
3, thyroid ca in 2 and MPNST, aneurismal bone cyst and leiomyosarcoma in one respectively. The locations of lesions were pelvis in 18, 
proximal femur in 6, proximal humerus and femur shaft in 3 respectively. Other rare sites were two scapulas and one spine. Average 
tumor volume was 250.2 cm3. Pre-embolization vascularization grades were grade 3 in 23, grade 2 in 10 tumors. Wide resections were 
performed in 6 and curettage and cementations with internal fixation in 27. The mean number of vessel embolized was 2.7 (ranged 1 to 
7). Mean follow-up period was 13.9 months. We compared amount of intraoperative bleeding, transfusion volume and operation time 
in matched hypervascular (renal cell ca, hepatocellular ca and thyroid ca, n=11) and non-hypervascular metastatic tumor groups (others, 
n=11) using statistical analysis with Mann-Whitney U test. 
Results: The average intra-operative blood loss was 1444 ml, ranged from 150 ml to 8000 ml. The average transfusion amount was 994 
ml, ranged from 0 ml to 7440 ml. The operation time ranged from 60 to 595 minutes Mean: 194 minutes). The mean Hb was reduced 
from 11.4 gm/dl to 11.0 gm/dl postoperatively. All 31 patients were hemodynamically stable during tumor resection or curettage. 
There was no embolization related complication. The amount of intraoperative bleedings, transfusion volumes and operation times of 
hypervascular groups were similar to those of non-hypervascular ones even those groups had similar tumor volumes, pathologic fractures 
and instrumentations. (P>0.05) Sixteen out of 32 patients were survived more than 6 months postoperatively. 
Conclusion: Preoperative embolization and tumor resection and/or reconstruction facilitated the safe surgical treatment even in 
hypervascular metastatic or primary tumors. 
Acknowledgment: none 
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Introduction: The incidence and prevalence of metastatic bone disease are increasing continuously. With the development of various 
treatment modalities, survival period of patients with metastatic bone disease have been prolonged much. More durable treatment for 
even metastatic bony lesion is mandatary to facilitate general management of patients and to improve their quality of life. 
Materials and Methods: Since June 2006, we managed with extended curettage and cementation with or without internal fixation for 
metastatic bone lesions (95 lesions in 78 patients). Thirteen patients underwent two operations and two patients underwent 3 operations. 
There were 36 men (43 sites) and 42 women (52 sites). We analyzed location of metastatic lesion, primary tumor, pathologic fracture, 
preoperative embolization, local recurrence, reoperation rate, period of local control and maintained stability, visceral metastasis, and 
oncologic outcomes. The mean follow up period was 14.5 months (ranged 0.5-145 months). We compared amount of intraoperative 
bleeding, transfusion volume and operation time in matched hypervascular (renal cell ca, hepatocellular ca and thyroid ca, n=11) and non-
hypervascular metastatic tumor groups (others, n=11) using statistical analysis with Mann-Whitney U test. 
Results: The major locations of lesions were femur (41 cases), humerus (23 sites), and pelvis (20 cases). The commonest primary tumor 
was lung cancer (34 sites), followed by hepatocellular ca (14 sites), breast Ca (14 sites), renal cell ca (12 sites), and colon ca (9 sites). 
Preoperatively pathologic fractures were diagnosed in 38 sites and preoperative embolization were performed for 24 lesions. Preoperative 
embolization facilitated the safe surgical treatment even in hypervascular metastatic tumors with same amount of intraoperative bleeding 
of non-hypervascular ones. The postoperative chemotherapy and radiotherapy were performed for 59 and 68 lesions respectively. Local 
recurrence were developed from 19 lesions and secondary operations were performed in 10 patients due to local recurrence (7), implant 
breakage, loss of fixation or infection. During the treatment, 80 visceral metastasis were accompanied in 61 lesions. In 69 (73%) lesions 
local disease control were achieved more than 3 month periods. Mechanical stability were maintained more than 3 month period in 70 
(74%) lesions and more than 6 month period in 50 (53%) lesions. Final oncologic outcomes were DOD in 54, AWD in 33 NED in 8. 
Conclusion: Timely extended curettage and cementation for metastatic bone lesions provided high rate of local control and prolonged 
period of mechanical stability, which facilitated the other necessary treatments and improved the quality of life. Combined effective 
adjuvant treatment may potentiate the effectiveness of extended curettages further. 
Acknowledgment: None 
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Introduction: Surgery around the pelvis is challenging due to the complex surrounding anatomy. Improvements of surgical techniques 

during the past decades, limb-salvage surgery has been shown to be safe and effective for the management of pelvic tumors. Various 

methods of reconstruction may be used to deal with defects after removal of a pelvic tumor. However there is a debate about which 

technique is the most ideal. We applied three-dimensional (3D) printing endoprostheses for 3 cases of pelvic tumor from February 2019 to 

April 2019. This early results of 3 cases clearly show surgical applications of 3D printing implant for the pelvis tumor. 

Materials and Methods: case 1 A 50-year-old female has chondrosarcoma on Lt. acetabulum. We performed P2 resection, reconstuction 

by 3D printing implant and total hip arthroplasty. The implant connected Lt. symphysis pubis to Lt. iliac wing. The patient was advised for 

2weeks bed rest. She was able to stand up and walk after 2weeks. The prosthesis was bulky on ilium border but there has been no wound 

problem. case 2 A 22-year-old male has chondrosarcoma on Rt. ilium. We performed P1 resection and ilium reconstruction by 3D printing 

endoprosthesis. The screw direction in implant was incorrect and had to remove one acetabular screw after surgery. case 3 A 17-year-

old female has recurrent osteosarcoma on sacrum. The patient underwent extended total sacrectomy including both sacroiliac joint and 

posterior ilium. And 3D printed sacrum replacing prosthesis was inserted. We also performed posterior fusion and instrumentation with 

L3-4-5-sacrum replacing prosthesis-ilium   

Results: Reconstuction after pelvic resection is challenging due to anatomical complexity, excessive loading, and wide defect. To cover 

this wide defect, surgeons perform biological reconstruction or prosthetic reconstruction these days. The 3D printing technology can 

utilize advantages of these two methods at the same time. As it has been known, 3D printing reconstruction has advantages such as 

early mobilization, acceptable cosmetics, long-term stability and satisfactory function. We found these advantages in 3 cases mentioned 

above. However, 3D printing has disadvantages yet. First of all, the endoprosthesis is heavy and less precise as you have seen in first case. 

Sometimes, the implant is not delicate enough to match the screw direction as you have seen in second case. And it takes too long in 

manufacturing process due to lack of medical knowledge at company. 

Conclusion: Our study demonstrated that 3D printing technology will be applied to reconstruction of the pelvis tumor in the future. So far, 

there are many drawbacks that need to be corrected, so more research and long-term follow up study is needed 

Acknowledgment: CONFLICTS OF INTEREST: The authors have nothing to disclose. 
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Introduction: Reverse shoulder arthroplasty (RSA) has been an innovative procedure for restoration of shoulder elevation. The best 

indication of this procedure is resection proximal to deltoid insertion. However, when the extent of resection increases, restoration of 

deltoid function is limited and the loss of bone stock endangers sound reconstruction of RSA. We hypothesized that overlapping allograft-

RSA composite will restore bone stock hence decrease technical complexity and complication.   

Materials and Methods: We reviewed 62 telescoping allograft RSA composite (40 primary, 22 revision after primary procedure failure) 

and 6 RSA in patients with failed conservative treatment. We asked 1) functional outcome and complication of telescoping allograft-

RSA composite in patient with resection distal to deltoid insertion, 2) whether this procedure may salvage failed proximal humeral 

reconstruction and how much of the functional recovery could be gained.    

Results: Mean MSTS score of 13 patients with primary resection distal to deltoid insertion was 26.5(range ). Except for 1 dislocation, 

no patient underwent revision surgery. In all the 11 patients with failed primary reconstruction, surgical goal of correcting instability or 

nonunion was achieved. Mean MSTS functional score of 20.3 (range; 19 to 21) before salvage increased to 25.7 (range; 23 to 28) after 

revision. Patients with revision surgery within 2 years tend to show better shoulder function. Six patients with conservative treatment 

failure had salvage operation at mean time of 4 months (range; 3 to 6 months). Mean MSTS score before salvage was 18.3 (range; 18 to 

19) and that of after revision was 23 (range; 21 to 25). None of the six patients showed shoulder elevation above 90° after RSA.    

Conclusion: Telescoping allograft-RSA composite is easily applicable and reliable procedure in patient with extensive humeral resection and 

salvage of failed primary reconstruction. In patient with failed conservative treatment, RSA may afford stability but restoration of shoulder 

function is limited 

Acknowledgment: none 
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Introduction: Most of malignant soft tissue tumors are indication of wide excision. Wide excision creates large skin defect which requires 

soft tissue reconstruction. In this study we want to review the patients who had soft tissue reconstruction after malignant soft tissue tumor 

surgery. 

Materials and Methods: Patients with more than one-year follw up were chosen from the patients who underwent surgery and were 

pathologically diagnosed with malignant soft tissue tumor in our clinic from 2002 4. untill 2018. 3. There were 397 malignant soft tissue 

tumor patients, and 130 patients had soft tissue reconstruction after wide excision. Types and anatomical location of the malignant soft 

tissue tumor, types of soft tissue reconstruction, unplanned excision were statistically evaluated with chi- squared test using SPSS. 

Results: First, we evaluated the types of malignant soft tissue tumors. 63 of 225 cases of soft tissue sarcoma and 67 of 172 cases of 

malignant skin tumor had soft tissue reconstruction after wide excision. The proportion of cases with soft tissue reconstruction was higher 

in maligant skin tumor compared to sarcoma. The result was statistically significant with chi-squared test. Secondly, we evaluated the 

anatomical location of the tumor. 33 of 45 cases of tumor located in foot had soft tissue reconstruction. This proportion was the highest 

among any other locations which had soft tissue reconstruction. Thirdly, we evaluated the types of the reconstruction. 23 skin graft, 79 

local flap, 28 free flap were used as the reconstruction. Local flap was the most frequently used type. Lastly, we evaluated the unplanned 

excision cases. 25 of 53 cases with surgery after unplanned excision had soft tissue reconstruction. 105 of 344 cases with planned excision 

had soft tissue reconstruction. The proportion of soft tissue reconstruction cases in unplanned excision was higher than that of the 

planned excision with statistical significance. 

Conclusion: Wide excision with soft tissue reconstruction in malignant soft tissue tumor is a strategy to avoid amputation. Malignant skin 

tumor had higher proportion of cases with soft tissue reconstruction than that of sarcoma. It is considered to be due to wide margin of 

skin excision in skin tumor. The most frequent area of soft tissue reconstruction was the foot, possibly due to difficulty of complete surgical 

removal in anatomically complex structure of a functional unit. Unplanned excision had higher proportion of soft tissue reconstruction 

cases than that of planned excision. It is considered to be due to wider margin of excision in unplanned excision. 
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Introduction: Despite the great advancement in outcome for osteosarcoma, patients who respond poorly to neo-adjuvant chemotherapy 

show poor outcome with 5-year event free survival (EFS) of 35-45%. This study evaluated the role of high dose chemotherapy and 

autologous stem cell transplantation (HDCT & ASCT) in osteosarcoma patients with poor response to neoadjuvant chemotherapy as a sole 

risk factor. 

Materials and Methods: A retrospective medical chart review was done on children patients who were diagnosed with osteosarcoma and 

the patients with tumor necrosis below 90% after neoadjuvant chemotherapy as a sole risk factor were identified. The outcome of the 

patients treated with conventional chemotherapy only (Group 1) and that of those treated with HDCT & ASCT (Group 2) were compared   

Results: This review included 21 patients (17 male, 4 female) who were diagnosed at a median age of 11.7 years old and all of them had 

a single primary mass in the extremities and none of them had metastatic lesions. The EFS of the patients in Group 1 (n=11) was 63.6% 

at median 7.8 (range, 0.8-16.2) years from diagnosis whereas that of those in Group 2 (n=10) was 100% at median 5.6 (range, 1.7-8.9) 

years from diagnosis and at 5.1 (range, 0.7-8.0) years from ASCT (p=0.042). Of the patients in Group 1, 2 patients had lung metastases 

at median 0.8 years from diagnosis, and 2 patients had primary site relapses at median 1.4 years from off-therapy. The overall survival of 

the patients in Group 1 was 72.7% at median 8.3 (range, 2.2-16.2) years from diagnosis whereas that of those in Group 2 was 100% at 

median 5.6 (1.7-8.9) years from diagnosis and at 5.1 (0.7-8.0) years from ASCT (p=0.113). 

Conclusion: HDCT & ASCT with melphalan, etoposide and carboplatin improves the EFS of the osteosarcoma patients with poor response 

to neoadjuvant chemotherapy as a sole risk factor.  
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Introduction: The purpose of this study was to evaluate efficacy of radiofrequency ablation(RFA) with musculoskeletal tumors such as 

metastatic bone tumor, osteosarcoma, chordoma and giant cell tumor. 

Materials and Methods: Between April 2007 and October 2017, 43 patients with musculoskeletal tumors such as metastatic bone tumor, 

osteosarcoma, chordoma and giant cell tumor underwent percutaneous RFA and were followed for at least 12 months were included in 

this study. The mean age was 59 years (range, 31-75 years) and the mean follow-up duration was 67.2 months (range 10.2-130.5). 34 

patients with metastatic bone tumor, 5 patients with chordoma, 3 patients with osteosarcoma and 1 patient with giant cell tumor were 

diagnosed. We retrospectively reviewed their medical and radiologic records about each of musculoskeletal tumors. The pain relief and 

the functional evaluation were evaluated with use of the visual analogue scale (VAS) and Musculoskeletal Tumor Society(MSTS) functional 

scoring system. And survival rate at 1, 2 and 5 year was evaluated for the patients who were able to follow up for 5 years. 

Results: The median survival time was 20 months, survival rate at 1, 2 and 5 year were 50.7%, 45.3%, and 5.7%. In terms of pain relief, 

VAS score of preoperative, 1 week and 4 weeks following were 8.21, 3.92 and 3.68 (p-value <0.05). The postoperative average MSTS 

score was 71.0% (range, 40-90%). 

Conclusion: RFA is thought to be a useful therapeutic method that improves the pain relief and promotes functional outcome in patients 

with musculoskeletal tumors. 
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Introduction: This study aimed to introduce the medulloscopy-assisted autologous bone graft for osteonecrosis of the knee following 

treatment for leukemia and to report the mid-term clinical and radiologic results. 

Materials and Methods: We retrospectively reviewed records of 8 consecutive knees in 6 patients with extensive osteonecrosis of the 

distal femoral condyles from March 2013 to May 2015. All patients were treated with autologous bone graft using medulloscopy with 

a minimum follow-up of 3 years. We evaluated functional and objective Knee Society Score(KSS) before and after surgery. Lesions were 

staged according to the Ficat and Arlet classification. The size of lesions was assessed using MRI of the involved femoral condyle. Clinical 

and radiologic outcomes were evaluated at last follow-up. 

Results: The mean age of the patients at the time of surgery was 21.5 years. The mean follow-up period was 45months. Mean size of the 

lesion on the MRI was 250.4 degrees. No additional surgery was required during follow up period. Mean objective KSS increases from 

60.6 points (range: 55-65) to 90.0 points (range: 70-95).  Mean functional KSS improved from 48.8 points (range: 45-55) to 90.0 points 

(range: 80-100) postoperatively. No patient had progression of preoperative collapse of the femoral condyles at final follow-up.  At the 

time of final follow up, the onset of minimal osteoarthritis was seen in 2 knees with a Kellgren-Lawrence grade 1. 

Conclusion: Medulloscopy-assisted bone graft can be an effective treatment option for the early symptomatic osteonecrosis of knee 

following the treatment for leukemia. 
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Introduction: Despite the overall diagnostic utility of core needle biopsy (CNB) comparable to incisional biopsy, increased diagnostic errors 

have been suggested of CNB for myxoid soft tissue tumors. This study was performed to compare the usefulness of CNB between myxoid 

and non-myxoid soft tissue tumors in diagnosing malignancy, histologic grade, and histologic subtype. 

Materials and Methods: 369 patients who underwent ultrasound-guided CNB prior to resection for soft tissue tumors were classified 

into two groups according to resection pathology; myxoid group (n=75) and non-myxoid group (n=294). One-hundred and ninety-three 

patients were male and the median age of the patients was 40 years. Two-hundred and sixty-three tumors were malignant. 

Results: CNB correctly diagnosed malignancy in 84% (58 of 69) for the myxoid group and 95% (184 of 194) for the non-myxoid group. 

For diagnosing histologic grade of soft tissue sarcoma, CNB correctly identified high grade in 78.3% (18 of 23) for the myxoid group and 

74% (94 of 128) for the non-myxoid group. The correct diagnosis rate of histological type was significantly lower in the myxoid group (63 

% [47 of 75] in the myxoid group and 82.3 % [242 of 294] in the non-myxoid group, p = 0.013). 

Conclusion: Our study suggests that CNB is useful for myxoid soft tissue tumors of the extremity, with regard to diagnosing malignancy 

and histologic grade. However, CNB was less useful for identifying histologic subtype in myxoid tumors than in non-myxoid tumors. 
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Introduction: In order to diagnose soft tissue tumor, one must perform biopsy. However, due to the heterogeneity of sarcoma, it is 

extremely difficult to pinpoint the site of tumor. Thus, even when the open biopsy is conducted, it is hard to diagnose the soft tissue tumor. 

In such case, US-guided biopsy is used to improve the accuracy of the diagnosis. This research aims to evaluate the accuracy of US-guided 

biopsy for the diagnosis of the soft tissue tumors which were initially found in the MR perfusion, and also to assess the availability of PETCT 

for the diagnosis of the soft tissue tumors. 

Materials and Methods: From January 2014 to December 2018, the US-guided biopsy was performed to 152 patients for suspected 

soft tissue tumor found in MR perfusion and 86 cases were definitively diagnosed with soft tissue tumor; then, the accuracy of the US-

guided biopsy was assessed. Among the 86 cases, 50 cases are only MR perfusion was used before the biopsy, while 36 cases are both 

MR perfusion and PETCT was conducted, then compared for the analysis of the accuracy to find out whether the PETCT can improve the 

precision of the biopsy. 

Results: From the total of 86 cases, 35 of 50 cases in which only MR perfusion was conducted, have matched the result of the definitive 

diagnosis and the US-guided biopsy. Meanwhile, 32 of 36 cases in which both PETCT and MR perfusion were conducted, have matched 

the definitive diagnosis and the US-guided biopsy and   These shows significant differences in the accuracy of US-guided biopsy.  

Conclusion: In diagnosing the soft tissue tumor, US- guided biopsy is a well-known tool for its high accuracy. However due to the 

heterogeneity of sarcoma it is hard to locate the exact site for biopsy only using MR perfusion. Thus, using PETCT will meaningfully improve 

the accuracy of diagnoses by precisely targeting the site for the US-guided biopsy. 
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Introduction: The purpose of this study was to discriminate a better tumor volumetry with precise prognostication in osteosarcoma.   

Materials and Methods: A total of 272 MRIs were analyzed from 199 patients, 135 of that were MRIs before neoadjuvant chemotherapy 

and 137 of that were MRIs after neoadjuvant chemotherapy. Each tumor volume was measured by ellipsoid formula method and three-

dimensional region-of-interest (3D ROI) respectively. The volume measurement values by the two methods were compared to evaluate 

which of them is more correlated with the prognosis on osteosarcoma. 

Results: The volume measurements by ellipsoid formula and 3D ROI were highly correlated (Pearson coefficient=0.879, P=<0.000), but 

measurements by ellipsoid formula (208±214.07ml) were bigger than those by 3D ROI (140.17±155.37ml) (P=0.007). This tendency was 

highly affected by the shape of tumors. The tumors with concentric location to affected bone (P=0.013), long longitudinal length (P=0.004), 

and less extended soft tissue mass size (P=0.004) showed bigger volume measurements by ellipsoid formula. However, histologic 

subtypes, types of affected bones and chemotherapy did not make differences. Index of coincidence for volume increase or decrease 

after chemotherapy was very poor (Kappa value=0.149, P=0.452), suggesting the two methods should show a proficient difference on 

prognostication. After chemotherapy, volume increased group and decreased were compared on overall survival. Volume decreased group 

estimated by 3D ROI showed superior overall survival to increased group (Log Rank P=0.039). There was no difference on overall survival 

between volume increased group and decreased estimated by ellipsoid formula (Log Rank P=0.791). 

Conclusion: Ellipsoid formula method shows equivalent performance on volumetry to 3D ROI method in osteosarcoma. 
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Introduction: Characteristic radiologic findings that cause early osteoarthritis in the femoroacetabular impingement syndrome have been 

widely reported. However, these radiologic measured values do not seem to match exactly with the symptoms of multiple hereditary 

exostoses (MHE) patients. This study aimed to investigate the relationship of radiologic assessment between impingement and MHE hip 

deformities. 

Materials and Methods: Between 2000 and 2019, we retrospectively review the radiographs of 94 patients diagnosed with MHE. Among 

them, we selected the 42 patients (84 hips) who had the lesion around the matured hip joint. We investigated the centrum collium 

diaphysis angle, shenton line disruption, acetabular index and centrum-edge angle to assess the deformities of MHE hip. Alpha angle, off 

set value, spherical asymmetry of femoral head, and acetabular protrusion were further evaluated to investigate the relationship with the 

cam or pincer type impingment. 

Results: Coxa valga and dysplasia were common with a mean centrum collum diaphysis angle of 143.26°, a mean centre-edge angle of 

30.07°, and sharp acetabular angle of 40.85°. 47 hips showed the asymmetric spherical shape of head. 5 hips showed the acetabular 

retroversion. No protrusion of acetabulum was seen. There was an increased mean alpha angle of 60.48°, and decreased mean off set 

value of 4.50° generally considered to have a good agreement of radiologic criteria of impingement syndrome. However, symptomatic 

impingement patients who treated were only 4 hips. Three hips showed severe alpha angle values over 80 degrees with CCD angle over 

150 degrees. On the contrary, in the other hip, the alpha angle was relatively low value of 56 degrees with the CCD angle also showed low 

value of 138 degrees. 

Conclusion: These data show that the collision of the MHE hips is different from the common impingement syndrome, suggesting 

that deformities before the onset of symptoms should not be determined by excessive surgical treatment. Therefore, it is necessary to 

thoroughly evaluate the correlation between the cause of symptoms and the osteochondromas that cause deformation around the hip 

before determining the treatment modality. 
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Introduction: While curettage has been regarded as the mainstays of current management of aneurysmal bone cysts (ABCs), curopsy is a 

recently described percutaneous technique that has gained interest due to its limited invasiveness and favorable rates of local control. If 

curopsy fails, detailed curettage is generally the second choice. The objective of this study was to evaluate pre-curettage predictive factors 

for recurrence after curettage following curopsy in ABC. 

Materials and Methods: We retrospectively reviewed the medical records of the patients who underwent curopsy once among those 

registered with a diagnosis of primary ABC in the oncology database between January 1999 and June 2016. Potential risk factors for 

recurrence, including age, gender, the extent of a lesion, Campanacci grade, and the rate of increase in main length and ballooning of a 

lesion, were analyzed by logistic regression. 

Results: Among 239 patients who underwent curopsy, 36 (15.1 %) did not show signs of consolidation after curopsy; there were 20 

females and 16 males, with a median age of 12.5 years. Nineteen lesions were located in the long tubular bone and seven in the short 

tubular bone. Recurrence developed in eight patients after additional aggressive curettage. In ABCs in the tubular bone, multivariate 

analysis demonstrated that the rate of increase in ballooning of a lesion was a statistically significant predictive factor for recurrence after 

curettage following curopsy. 

Conclusion: We believe that it would be better to consider combined treatment or other alternative strategy in ABCs showing rapid 

progression of ballooning after curopsy. Further studies on more cases with longer follow-up period should be mandatory. 

Acknowledgment: Authors have nothing to declare. 
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Introduction: Management of metastatic bone cancer must be individualized, depending on the overall status of each patient and 

prognosis. Surgical treatment is considered in those with impending fracture. Meanwhile, denosumab shows enhanced preventive effect 

in skeletal-related events compared to zoledronate in patients with metastatic prostate cancer. The aim of this study is to describe the 

experience on denosumab treatment for the prostate cancer patients with impending fracture in the proximal humerus. 

Materials and Methods: A retrospective review on medical records was performed during the period from September 2018 to May 

2019. Patients who did not undergo surgical treatment but denosumab administration for impending pathologic fracture in the proximal 

humerus according to Mirels’ score were included. 

Results: Five cases were analyzed, with a median age of 72 (54-74) years. Median follow-up after the application of denosumab was seven 

(6-9) months. Denosumab was injected every four weeks, and pain was totally resolved after median two (1-2) times of administration. 

No established fractures developed. Although two patients were administered zolendronate twice before denosumab treatment, the 

symptom persisted. Radiological improvement was identified on plain radiographs median three (2-3) months after the first denosumab 

injection. Three patients took calcium 500 mg and cholecalciferol 1000 IU every other day during denosumab use, and two did not have 

any supplements. No complication such as hypocalcemia or infection was reported. Once impending fracture was suspected, the shoulder 

sugar tong splint was applied, which was discarded immediately after complete pain relief. None complained of limitation of shoulder 

motion at last follow-up. 

Conclusion: Denosumab, combined with temporary splinting, would be an efficient option for the advanced prostate cancer patients with 

impending fracture in the proximal humerus. The supplement of calcium and vitamin D could be modified according to patients’ condition. 

Additional studies on more cases with long-term follow-up time should be necessary. 

Acknowledgment: Authors have nothing to declare 
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Introduction: The purpose of this study is to develop a machine learning based implant recognition program and verify its accuracy. 

Materials and Methods: In patients undergoing THA, post-operative hip x-ray APs were collected. Only hip x-ray APs with 300 dpi or more 

pixels were included in the study. X-rays with a wire or plate added, pictures without a true AP were excluded from the study. 170 X-ray 

images of hip implant from 29 brands were collected from 5 hospitals and google image search. The collected images were manually 

re-organized to ensure the labels (brands).  Collected images were preprocessed to have all pixels grey-scaled and applied histogram 

equalization method for efficient training. Recognition model structure consisted with two steps including object detection and clustering. 

The model training was performed with Keras deep learning platform. 

Results: We first downloaded 170 X-ray images of hip implants to build stem detection model using YOLOv3. Manually labelled images 

were successfully trained into stem detection model. Evaluation on 58 newly labelled X-ray images showed highly accurate stem detection 

(mAP > 0.99). The fully-connected layers generate 29-class outputs. After training, the receiver operating characteristic (ROC) curve were 

drawn with test set that is 25 percent of total stem cropped images showing 0.99 area under a curve (AUC). 

Conclusion: In conclusion, the identification of the selected femoral stem in patients with THA was very accurate at AUC 0.99. In the 

future, this technology will be used to collect large scale implant information. 

Acknowledgment: Thank you for ASMR members. 
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Introduction: Understanding the morphology of the acetabulum is necessary for preoperative evaluation in hip surgery. The purpose of this 

study was to (1) establish a novel method for measuring three-dimensional (3D) acetabular orientation, (2) quantify the reliability of this 

method, and (3) describe relevant characteristics of three-dimensional (3D) acetabular orientation among normal Asian subjects.  

Materials and Methods: Computed tomography (CT) scans of the pelvis that had been performed for suspected non-musculoskeletal 

conditions were obtained from 200 subjects (60 males, 140 females). A novel method was developed to measure 3D acetabular 

orientation with a semi-automatically determined pelvic coordinate system based on the anterior pelvic plane (APP). To quantify the 

robustness of our method, we analyzed the results obtained from 20 patients at different times and with different raters and pelvic poses 

in the same CT volume. To determine morphological differences of the acetabulum by age and sex, we analyzed the parameters of 200 CT 

volumes. 

Results: Each intraclass correlation coefficient (ICC) values for intra- and inter-observer reliability were over 0.975 and 0.945, 

demonstrating high reliability. Furthermore, agreement between the angles determined from the original volume and the rotated volume 

was nearly perfect (ICCs > 0.956). Multiple linear regression analysis with age and sex as covariates indicated that acetabular inclination was 

not significantly associated with age (p = 0.687) or sex (p = 0.09). There was also no evidence that acetabular anteversion was associated 

with age (p = 0.383) or sex (p = 0.53). 

Conclusion: Our method showed excellent reliability for determining acetabular orientation, as it is robust, fast, and easily applicable to 

larger populations. In addition, the results of the analysis of acetabular orientation by age and sex can be used as a reference in various 

diagnostic procedures in orthopedics. 

Acknowledgment: This research was supported by the Basic Science Research Program through the National Research Foundation of 

Korea (NRF) funded by the Ministry of Education [2018R1D1A1B07048957]. 
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Introduction: The purpose of the study is to determine stress distribution in early osteonecrosis of the femoral head by utilizing 

3-dimensional finite-element analysis. 

Materials and Methods: Patients diagnosed with early osteonecrosis of the femoral head (ARCO stage 1,2) were included in the study. 

(n=46) Among them, patients who received total hip replacement arthroplasty owing to femoral head collapse were assigned as group 

1(n=28), and patients without collapse as group 2(n=16). 3-dimensional finite-element analysis were used to analyze stress concentration 

to the femoral head in comparison of the two groups. Analyses were performed by Mechanical finder version 10.0.  

Results: In group 1, stress concentrations were focused to the lateral side of femoral heads correspondingly in all samples, which also 

matched to the boundary of necroses in plain radiograph films. On the other hand, results of group 2 had no focused stress concentration.  

Conclusion: Stress concentration to the sclerotic region (as part of a process in transition from normal bone to necrosis) was markedly 

observed in the group with collapsed femoral head. Also, the results revealed that these separations in the lesion are suspected to trigger 

the collapse. 
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Introduction: Femoral neck fractures are common elderly patients with osteoporosis. Typically, Pauwel’s Type III fracture is known as a 

high-risk factor (free torque) of fixation failure after internal fixation. In attempts to offer solutions to these problems, Various surgical 

procedures using cannulated screw, DHS, im nail are suggested. However, biomechanical comparative analysis of these surgical procedure 

is lacking for Pauwel’s Type III fracture. This study was compared fixation stability of the fermoral neck fragments and their mechanical 

characteristics in Pauwel’s Type III fracture fixed by 4 different types of the femoral head fixation. 

Materials and Methods: A total of 20 composite femurs (4th Generation Saw bone, Pacific Research Laboratories, Inc., PRL, Vashon, 

WA) corresponding to osteoporotic human bone were used. Pauwel’s Type III fracture type corresponding to Pauwel’s classification were 

uniformly reproduced in 20 composite femur models (4th Generation Saw bone, Pacific Research Laboratories, Inc., PRL, Vashon, WA). 

Specimens were fixed with Cannulated screw (type 1), Cannulated screw with cable (type 2), and proximal femoral nail (type 3), and 

Dynamic hip screw (type 4). Surgical procedure of these models was established by an orthopedic surgeon. Tests were performed in the 

order of preliminary (100N, 20N/min), dynamic (75-750N, 10,000 cycles, 2 Hz), and static (10 mm/min) loading using a universal testing 

machine (MTS 858 Bionix test system, MTS system corp., USA). These loading rates were chosen to assume fast walking at the period 

of bone consolidation 6 weeks after surgery. Fixation stability was used to measure the rotational change of the Femoral head fragment 

by tracking the position of three markers (Ø = 1 mm) placed in front of the femoral head using 3-D Coordinate Measuring Machine 

(Microscribe G2L; Immersion Corp, San Jose, CA, USA). Failure loads were measured at times when the specimen fracture 

Results: Rotational changes (y axis) of the femoral head in Type 2, Type 3 and Type 4 decreased by 12.5%, 87.5% and 71.8%, respectively, 

compared to Type 1. Varus changes (x axis) in Type 2, Type 4 were decreased by 41.7%, 90%, and Type 3 was increased by 66% 

respectively, less than in Type 1. ante-/recurvatum (z axis) in Type 2 and Type 3 were 74.1% and 74.1% lower than Type 1 and 70% higher 

than Type 1, respectively. Failure load in Type 2, Type 3 and Type 4 decreased by 25.2.5%, 74.1% and 45.0%, respectively, compared to 

Type 1 

Conclusion: The results of this study suggest that im nail would be effective to minimize the rotation of the femoral head fragment which 

is the cause of fixation failure in osteoporotic Pauwel’s Type III fracture type. 
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Introduction: The anterolateral bowing of the femur, which is a typical finding in the atypical femoral fracture, provide technical difficulty 
in stabilizing the fracture. Intramedullary nail is commonly recommended for the fracture fixation yet the commercially available nail 
often do not fit into the bowed femur. Ignoring the femur’s geometry may potentially result in number of complications including leg 
length discrepancy, malalignment and iatrogenic fracture. One potential solution for overcoming bowed femur would be prebending the 
conventional nail according to the patients’ femoral geometry. However, it can be argued that prebending of the commercially available 
intramedullary nail could potentially alter biomechanical property of the nail which may ultimately lead to nail fracture. Therefore, in 
this study, we aim to investigate whether the additional bending of the commercially available nail could affect the nail’s biomechanical 
property. We believe if the bending of the nail does not alter the biomechanical property, than this could be used on the patients with 
severe anterolateral bowed femur.  
Materials and Methods: A titanium proximal femoral nail (compression hip nail system) with 10mm diameter and 320mm length was used 
for the current study. The geometry of the original nail has valgus curvature of 6 degrees which is equivalent to lateral bowing of 2000mm 
radius. Using the custom made bending Jig, the portion distal to the bending point of the original nail was bended to varus curvature so 
that the alignment of the nail is equivalent to medial bowing of 1000mm radius. The bending amount was selected to correspond with 
the typical bowed femur.  The biomechanical test was performed using the static four point bending test according to  American Society 
for Testing and Materials (ASTM) standards. The load was applied at 5mm/min using universal testing machine. Ultimate yield load was 
measured and the bending strength was calculate. The measured biomechanical properties were compared between the original nail and 
the prebended nail. 
Results: The result of our pilot study shows that the original nail has ultimate yield load of 7,590 ±386 N and the bending strength of 
144,217 ±7326 N*mm while this was 7,614 ±85 N and 144,673 ±1704 N*mm respectively in prebended nail. There was no significance 
difference between the original nail and the prebended nail in terms of mechanical properties we measured. Only 0.32% difference in 
bending strength was noticed between the two group which is considered to be negligible.  
Conclusion: The result of the current study indicates that the additional bending of the commercially available intramedullary nail has 
only minimal effect on the biomechanical property of the nail. Therefore we think prebending can be done on a commercially available 
intramedullary nail and can be used safely in the patient with severe anterolateral bowing.   
Acknowledgment: We thank Hyo-Sang Yoon for support in biomechanical test. 
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Introduction: Femoral subtrochanter is a region, stress is concentrated and internal fixation failure or nonunion occurs frequently. Although 
intramedullary nailing is commonly used as a surgical treatment, practicality of standard short cephalomedullary nail (CMN) is unknown. 
The purpose of this study was to investigate the stress occurring in the short CMN and circumferential cortical bone in the subtrochanteric 
fracture, depending on the fracture levels and gaps, and the number of distal locking screws using finite element analysis (FEA), and to 
determine the suitable fracture pattern for the short CMN. 
Materials and Methods: In this study, a three-dimensional femoral FE model constructed with the CT images of normal bones was used. 
The gamma 3 nail (length: 200 mm, diameter: 12 mm) was used. A total of 48 models were produced: The fracture sites were modeled 
by transverse fractures in 8 sites (lesser trochanter lower margin, below 10, 20, 25, 30, 35, 40, and 50 mm) which reproduce 3 different 
fracture intervals (1, 2, and 3 mm), and two different numbers of distal locking screw (1 and 2) were inserted for each model. The force, 
comparable to approximately three times the weight tilted by about 20 degrees from the vertical line considering abduction strength, was 
applied. The stresses at the nail and cortical bone were measured and compared with the yield strength. 
Results: Peak von Mises stress of cortical bone was the highest at the distal screw site regardless of the fracture interval and the number of 
distal screw. The highest stress of CMN was shifted from the junction of the lag screw and nail to the distal screw site as the fracture site 
moved proximal to distal, in all fracture intervals. When using one distal screw, the stress of cortical bone and nail at the fracture located 
0 to 30 mm at the 1 mm fracture interval and 25 to 30 mm at the 2 mm fracture intervals was lower than the yield strength. At 3 mm 
fracture intervals, the stress of cortical bone or nail was higher than the yield strength in all fracture levels. Using two distal screw, in the 1 
mm fracture interval, the stress of cortical bone and nail was lower than the yield strength at all fracture levels, but at the 2 mm and 3 mm 
fracture intervals, the stress at the cortical bone and nail was lower than the yield strength only at the 25 and 30 mm. 
Conclusion: When using a 200 mm short CMN in the subtrochanteric fracture, it is more stable to use two distal locking screws. As the 
fracture gap increases, the stable range of fracture was decreased; therefore, surgeon should try to minimized fracture gap. 
Acknowledgment: none 
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Introduction: Muscle sparing minimally invasive total hip arthroplasty (THA) have advantage of early rapid recovery after operation 

compare to conventional THA. But high complication rate in the early experience is obstacle. we evaluate early results of direct anterior 

approach THA. 

Materials and Methods: We retrospectively reviewed 67 patients with femoral neck fractures who underwent total hip arthroplasty from 

October 2015 to January 2019. From October 2015 to march 2017, we used posterolateral (PL) approach in 31cases, since then we have 

used direct anterior approach (DAA) in 36 cases. There was no statistically significant difference in the age, sex, BMI and BMD between 

the two groups. We analyzed mean operative time, blood loss and the time to start walking. We measured cup inclination, anteversion, 

and leg length difference on postoperative radiology. We examined the incidence and nature of all complications such as intraoperative 

fracture, infection, dislocation. 

Results: Operative time was 84.35±13.95 in PL group and 99.22±20.33 in DAA group (P<0.05). But after experiencing 20 cases using DAA, 

there was no statistically significant difference of operation time between tow groups (p=0.109). Blood loss was 241.21±171.14 in PL group 

and 286.49±122.14 in DAA group (p=0.225). Cup inclination and anteversion were 41.59±5.66, 22.62±12.54 respectively in PL group and 

40.22±7.09, 15.54±11.86 in DAA group (p=0.383,0.021). Ambulation was started at 3.94 days (± 2.00) after surgery on average in PL 

group and 3.14 days (± 0.42) in DAA group, showing a statistically significant difference (p = 0.023). Intraoperative fracture and infection 

were not observed in either group. The incidence of leg length discrepancy was once in each group. The dislocation rate is 3.2%(1 cases) 

in PL group and 5.5%(2 cases) in DAA group. 

Conclusion: We found through our study that early rapid recovery after operation in the THA group used a direct anterior approach. There 

was no difference between complication rate and component position in the two groups. But there was long operation time and bleeding 

amount in DAA group during learning curve period. 

Acknowledgment:  Thank you for coworkers , Kwang-ju christrian hospital 
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Introduction: Although cerclage wiring techniques have been generally accepted for managing calcar fractures in cementless total hip 

arthropalsty (THA), there is a paucity of literature documenting its proper application. This study aimed to report outcomes of cerclage 

wiring above the lesser trochanter (LT) in THA with contemporary tapered wedge stems. 

Materials and Methods: A total of 3,583 primary THAs performed by a single surgeon between January 2007 and May 2017 were 

reviewed. There were 61 intraoperative calcar cracks (61 patients) managed by cerclage wiring using cables exclusively. The subgroup 

analysis was performed according to the location of the most proximal cable. The clinical, radiographic outcomes, and complication rates 

were evaluated. The mean age at operation was 55.2 years (range, 19-87), and the mean duration of follow-up was 5.1 (range, 2-12) 

years. 

Results: There were a total of two reoperations due to the subsequent postoperative fractures; one treated with open reduction and 

internal fixation and the other with stem revision. The overall Kaplan-Meier survivorship with an end point of revision for any reason was 

98.1% at 5 years. The subgroup of 49 patients (80.3%) with at least one cable above the LT showed a lower degree of stem subsidence 

(mean, 1.1mm versus 3.8mm, P=0.039), and none of them underwent postoperative fracture. 

Conclusion: Cerclage wiring for treating intraoperative calcar cracks demonstrated excellent results in THA with tapered wedge stems. The 

amount of stem subsidence was significantly lower when the cable was applied above the lesser trochanter of the femur. 

Acknowledgment: None 
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Introduction: To safely remove the previously inserted femoral stem for a revision total hip arthroplasty, extended trochanteric osteotomy 

(ETO) is necessary. Many biomechanical and clinical researches advocate that using a cable-grip system or plates provides stronger fixation 

to fix the osteotomized femoral flap (OFF). However, they usually cause their specific complications. The authors believe that simple wiring 

using limited numbers of wires and cables is enough to fix it. The purpose of this study is to investigate the clinical and radiological result of 

ETO fixed only with cables and wires. 

Materials and Methods: From January 2010 to October 2018, 54 ETO were made during revision hip arthroplasty. For infection, only new 

ETO made at the final implantation was counted. Among them, 11 cases were excluded: cable-grip or plate was used because of a prior 

defect or fracture of greater tuberosity (GT) in 5 cases, previous ETO by other surgeons in 3 cases, and follow-up loss in 3 cases. That 

remains 43 cases (42 patients) in which the OFF was fixed only with wires and cables. The patient demographics, duration of hospital stay, 

the clinical outcome of revision surgery and complications were investigated through reviewing the clinical record. The length of OFF, gap 

after surgery, fixation methods, change of a position of OFF, time to radiographic union and radiographic complication was investigated 

via serial radiographs. 

Results: Males were 27 cases (26 patients), and females were 16 cases. Mean age at the operation was 54 years. The mean length of OFF 

was 12.96cm. The mean gap between the original femur and distal end of OFF after the surgery was 2.62mm. The number of the cables 

used was 2.05, and the wires was 1.35. The radiologic union was achieved in all but one cases. The mean time spent to union was 5.74 

months. The time for a union was significantly longer when using wires or cables only distal to the trochanteric flare. There were 6 cases 

of wire failure. All of them were not related with the union. Fracture in OFF noticed in 5 cases. Four of them were healed uneventfully 

without further intervention. In one case that the fracture occurred just distal to the trochanteric flare during revision, reoperation to fix 

the GT fragment was made three months after the revision.  

Conclusion: Although this is a retrospective study with a small number of cases, this single surgeon series revealed that the simple and 

meticulous wiring showed excellent result in fixing the OFF after ETO. The result of this study suggests that space-occupying, and possibly 

irritating special instrument or implant may not be necessary unless there was a fracture of GT in OFF during or before a surgery. 
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Introduction: Contemporary conventional uncemented femoral stems in patients with femoral head osteonecrosis have been reported as 

being in good results. Yet pain in the thigh, proximal stress shielding related bone resorption, fracture around the stem, proximal-distal 

dimensional mismatch, and difficulty in revision can still present concerns for a number of cementless stems. Thus, ultra-short proximal 

loading anatomic uncemented stem was introduced to minimize these problems. The aim of this study was to evaluate the long-term 

clinical outcomes of this ultra-short proximal loading anatomic uncemented femoral stem in patients with idiopathic or ethanol-abuse 

related femoral head osteonecrosis. 

Materials and Methods: Two hundred and fifty-six patients (335 hips) with an avereage age of 49.8 years (range, 20 to 63 years) were 

enrolled in the current study. The Harris hip score, Western Ontario and McMaster Universities Osteoarthritis index (WOMAC), University 

of California, Los Angeles (UCLA) activity scores, and radiographic findings were recorded at each follow-up. All patients underwent dual-

energy X-ray absorptiometry (DEXA) scanning of the acetabulum and proximal femur preoperatively and at final follow-up. CT scan was 

obtained in all patients at final follow-up. The mean duration of the follow-up was 14.7 years (range, 13 to 16 years). 

Results: : At final follow-up, the average Harris hip score, WOMAC score, and UCLA activity score were 94 points, 12 points, and 8 points, 

respectively. All of the acetabular components and 331 (99%) femoral stems were rigidly embedded at the latest follow-up. Four stems 

(1%) underwent revision for aseptic loosening. One acetabular component (0.3%) was revised for recurrent dislocation. Ceramic fracture 

or osteolysis was not found in any hip at final follow-up.  Survivorship of the femoral stem was 99.0% (95% CI, 94-100%) and that of the 

acetabular component was 99.4% (95% CI, 95%-100%) at 14.7 years. 

Conclusion: In the long-term follow-up, an ultra-short proximal loading anatomic uncemented femoral stem was rigidly embedded without 

diaphyseal anchorage in younger patients with idiopathic or ethanol abuse related femoral head osteonecrosis. 

Acknowledgment: none 
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Introduction: Fixation of the femoral stem in total hip arthroplasty (THA) using cement was the basic method of early-stage total hip 

arthroplasty. However, long-term follow-up results showed various problems such as aseptic dissociation and excessive osteolysis. For this 

reason, cementless stem has been widely used. And clinical and radiological results of THA using cementless femoral stem were generally 

excellent. The purpose of this study is to retrospectively evaluate the long-term outcomes of cementless THA using a VerSys fiber metal 

midcoat femoral stem. 

Materials and Methods: From March 2000 to June 2005, 43 primary THA in 35 patients were performed with VerSys femoral stem and 

followed up for over ten years in this retrospective study. Clinical results were evaluated by Harris hip scores. Radiographic analysis was 

done by evaluating fixation stability of femoral stem and acetabular cup, the change of position, the present of radiolucent line, pedestal 

formation, cortical hypertrophy and heterotopic ossification. 

Results: The mean follow-up period was 12.0 years (10 – 16.11 years). Harris hip score improved from a mean of 42.2 preoperatively to 

88.5 at the last follow up. In radiographic analysis of the femoral stem, there was no evidence of aseptic loosening and infection. Initially, 

42 stems were inserted in the neutral position and 1 stem was inserted in varus position. The initial stability of the stem was excellent in 

42 cases and good in 1 case. All hips achieved immediate postoperative press fit. At the last follow up, bony ingrowth was observed in 

42 cases and stable fibrous fixation was found in 1 case. There was no unstable fixation. Radiologic subsidence of 8mm occurred in 1 

case (none revised), and none had subsidence more than 10mm. Varus migration occurred in 2 cases but was no longer progression and 

stabilized. Radiolucent line around the femoral stem under 2 mm was noted in 13 cases. There was no radiolucent line more than 2mm. 

There was pedestal formation in 8 cases, heterotopic ossification in 10 cases, distal cortical hypertrophy in 22 cases, and proximal stress 

shielding in 37 cases. The acetabular cup revealed a stable fixation with bony ingrowth in all cases at the last follow up. There was no 

evidence of horizontal or vertical migration or of a change of inclination angel of the acetabular cup. 

Conclusion: There was mild osteolysis on the proximal femur, but stable fixation was maintained without dissociation of the implant during 

at least 10 year follow up. This long-term study confirmed that cementless THA using a VerSys fiber metal midcoat femoral stem has good 

clinical and radiological results. 

Acknowledgment: This study was coordinated by all authors. 
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Introduction: The Purpose of this study was to update the results, at a minimum of twenty-five years, in a single-surgeon series of primary 

total hip arthroplasty (THA) using precoated, cemented femoral stem in hybrid total hip arthroplasty 

Materials and Methods: In a previous report, 76 primary hybrid THA from 63 patients with precoated, cemented femoral stems were 

analyzed. The mean age of the available group was 46.8 years (range, 22 to 77 years) and male to femoral ratio was 44:19(54 and 22 

hips). Twenty-four out of 76 hips (31.6%) showed aseptic loosening of the femoral stems, of which 23 stems were revised at an average 

revision time of 8 years (range, 3 to 14.8 years).Kaplan-Meier survivorship analysis using radiographic aseptic loosening of the femoral stem 

as the endpoint for failure showed survival rates of 76.5% at 10 years (95% confidence interval [CI], 71.4 to 81.6) and 63.2% at 19 years. 

Results: Forty-seven patients (fifty-six hips) were alive, twelve patients (fifteen hips) died, and four patients (five hips) had been lost to 

follow-up. The remaining 52 hips without no evidence of aseptic loosening of the femoral component or lysis around the stem continued 

to be followed. In addition, the patients having had any history of revision were monitored closely. Analysis of the procedure radiographs 

taken after the initial surgical procedure in 76 hips showed 30 stems with cement grade A (39.5%), 16 stems with cement grade B (21.1%), 

6 stems with cement grade C1 (7.9%) and 24 stems with cement grade C2 (31.6%) and no stem with cement grade D. At the initial report, 

twenty-one of the 24 failed stems had C2 cement mantle in the postoperative radiograph. 

Conclusion: our results suggest that a well performed cementing technique can result in successful long-term survival of precoated femoral 

stem designs. Also, it could be suggested that precoated stem designs may be different from other cemented stems in terms of increased 

sensitivity to thin cement mantle. 

Acknowledgment: none 
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Introduction: The purpose of this study was to elucidate kinematic change according to the implant’s specific femoral rotation by using 

orthosensor (Verasense) implant with three degrees external rotation of femoral rotation rebuilt (Genesis-II) and traditional TKA implant 

without rebuilt of the femoral rotation (Anthem). 

Materials and Methods: Twenty-eight patients (34 knees) underwent TKA using Anthem (Smith & Nephew, Memphis, TN, USA) and 16 

patients (22 knees) underwent TKA using Genesis-II (Smith & Nephew, Memphis, TN, USA). Patients were followed up for at least 1 year. 

Mean age of patients was 71.1 years (range, 60 to 80 years) at the time of surgery. After implantation of femur and tibial components, we 

applied Verasense, the orthosensor system, to evaluate femoral rollback of the new artificial joint. Femoral rollback was analyzed using 

digitized screenshot function of Verasense. 

Results: Overall femoral tracking proportion regardless of implants was significantly higher on the medial compartment compared to that 

on the lateral compartment (13.3 ± 8.4% vs. 6.3 ± 5.0%, p < 0.001). Regarding femoral tracking according to each compartment, Genesis-

II and Anthem showed 12.1 ± 8.2% and 14.2 ± 8.6% (p = 0.371) on the medial compartment and 8.0 ± 5.8% and 5.2 ± 4.2% (p = 0.059) 

on the lateral compartment, respectively. 

Conclusion: Our study showed reverse femoral roll-back movement with higher tracking distance on the lateral compartment during 

TKA. Genesis-II TKA system with femoral component 3-degree rebuilt showed less roll-back difference between medial and lateral 

compartments compared to traditional TKA system. Fortunately, both TKA systems had excellent short-term clinical outcomes without 

having significant difference between the two. With longer follow-up and larger cohort, the advantage and effectiveness of femoral 

component rotation can be elucidated in the future. 

Acknowledgment: None 
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Introduction: Patient-specific instrumentation (PSI) proposes benefits of improved component alignment and less outliers. We attempt 

to assess the advantage of using PSI over conventional guides for primary total knee arthroplasty (TKA) in patients with severe femoral 

bowing (> 5°). We hypothesize that PSI would give more accurate alignment of components and lower limb axis in severe femoral bowing 

TKA in comparison to conventional intramedullary guide. 

Materials and Methods: Among 371 patients undergoing same day or staged bilateral TKAs due to knee osteoarthritis (OA), 20 patients 

with bilateral lateral femoral bowing  of more than 5° were included in this study. Every patient was assigned randomly PSI on one side 

and conventional instrumentation on the other. For TKA using conventional instrumentation lateralization of the entry point of the guide 

for the femoral component was applied. Assessment of coronal alignment was done by measuring Hip-Knee-Ankle (HKA) angle on 

preoperative and postoperative long film standing x-rays. Coronal and sagittal orientation of femoral and tibial component was measured 

on weight bearing x-rays. Rotational alignment of femoral component was established using CT to measure transepicondylar axis.  

Results: Postoperative mean HKA angle was varus 4.5° ± 3.2° for conventional technique and varus 4.9° ± 3.3° for PSI with no differences 

between two groups (p = 0.685). Component orientation showed no significant difference except for sagittal alignment of the femoral 

component (p = 0.017) with PSI mean flexion of 6.1° ± 3.9° and that of the conventional method flexion of 3.7° ± 2.6°. This difference was 

due to deliberate planning of PSI in 3 degrees flexion on sagittal plane to prevent femoral notching. CT assessment for rotational alignment 

of the femoral components showed a difference between the two groups for trans epicondylar axis (p = 0.045) (PSI mean internal rotation 

of 1.3° ± 1.7° and conventional external rotation 0.3° ± 2.9°). 

Conclusion: PSI gave no advantage over lateralization of the femoral entry using conventional intramedullary guide for TKA in patients 

with severe lateral femoral bowing. 

Acknowledgment: we thank all participants in this research for their help in advancing our collective clinical knowledge 
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Introduction: Mechanically alignment (MA) strategy has been the gold standard of modern TKA. However, despite advances in implant 

technology and surgical technique, residual functional problem and patient dissatisfaction after TKA have not improved. Recently, 

kinematic alignment (KA) strategy which targets restoration of patient-specific three-dimensional femorotibial joint alignment and laxity 

and thereby reproduces more physiologic kinematics by placing implants that reflect individual anatomy, has emerged. Although a growing 

body of evidences supports superior clinical outcomes after KA TKA, a potential limitation of KA TKA which are difficulty of determination 

of axial femoral rotation and precise surgical execution using MA prosthesis remain unsolved. EOS imaging system can generate patient-

specific three-dimensional data and determine theoretical axial kinematic femoral axis. The purposes of this study were (1) to describe how 

different the axial KA axis is previously used anatomical axes for femoral rotation, and (2) to determine the relationship between the axial 

KA axis and known anatomical variables. 

Materials and Methods: Three-dimensional conventional CT and EOS images were undertaken in 20 knees. Using EOS system, the axial 

femoral KA axis was determined by a virtual line passing the center of cylinder that fit with medial and lateral femoral condyle. In addition, 

Hip-knee-ankle (HKA) angle, hip-knee-shaft (HKS) angle, mechanical lateral distal femoral angle (mLDFA), torsion angles of femur and 

tibia, femoro-tibial torsion angle, and bowing angles of femur and tibia were also measured. Using conventional 3-D CT, trans-epicondylar 

axis (TEA), perpendicular axis to the Whiteside’s line (PAWL) and posterior condylar axis (PCA) were recorded. All of the femoral axial axes 

were compared with axial KA axis and correlation analyses between KA axis and anatomical factors were performed. 

Results: The mean difference between KA axis and TEA, PAWL, and PCA was 6.6° ± 2.2° (range, 2.0° – 9.6°), 5.9° ± 2.5° (range, 1.9° – 9.0°), 

and -0.5° ± 1.7° (range, -3.2° – 2.5°), respectively. HKA angle, HKS angle, mLDFA, torsion angles of femur and tibia, femoro-tibial torsion 

angle, and bowing angles of femur and tibia showed no correlation with difference between KA axis and TEA. 

Conclusion: Axial KA axis was most similar to PCA, while it showed big difference with TEA and PAWL. Given that axial KA axis had no 

correlation with known anatomical factors, patients-specific method to determine KA axis would be needed, and EOS system appears to 

be a feasible option. 

Acknowledgment: none  
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Introduction: The efficacy of tranexamic (TXA) in reducing the blood loss and requirement of transfusion in bilateral TKAs has been 

described previously through either intravenous (IV) alone, intra-articular (IA) alone or a combination of these. However, it is still unclear 

whether combined TXA administration offers any additional benefit over IA use alone in bilateral TKA. This article’s purposes are (1) 

Whether the combined IV and IA administration of TXA further reduces the blood loss and requirement of blood transfusion than IA use 

alone, 2) Whether the incidence of adverse thromboembolic events is similar with both these routes of administration in bilateral TKA. 

Materials and Methods: A total of 630 patients undergoing bilateral TKA between April 2015 and May 2017 were randomized to four 

groups: simultaneous IA only (n= 157), simultaneous combined (n=153), staged IA only (n= 156) and staged combined (n= 155). The 

primary outcome variables include total blood loss and requirement of blood transfusion, whereas, the secondary outcome variables were 

incidence of anemia, thromboembolic events, wound complications and periprosthetic joint infection. 

Results: The total blood loss with IA alone TXA administration in simultaneous (1062.9 ± 303.4 ml vs. 1004 ± 287.4 ml, p=0.082) and 

staged (908.9 ± 282.6 ml vs. 844.8 ± 277.7 ml, p=0.046) bilateral TKA patients was similar to the combined regimen in terms of clinically 

significant difference. The requirement of blood transfusion was also similar with both the routes of TXA administration. Furthermore, the 

incidence of symptomatic thromboembolic events, wound complications and periprosthetic joint infection were none or extremely low 

without any difference between groups. 

Conclusion: The combined IV and IA administration of TXA doesn’t offer additional benefit in reduction of total blood loss or requirement 

of blood transfusion than IA route only in both simultaneous and staged bilateral TKA. Furthermore, both these regimens are safe in terms 

thromboembolic complications after TKA. 

Acknowledgment: Not applicable. 

Keywords: Tranexamic Acid, Bilateral Total Knee Arthroplasty, Blood loss after Total Knee Arthroplasty, Transfusion after Total Knee 

Arthroplasty



91

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No. 149  

Title: Effect and risk of intravenous vs topical use of tranexamic acid during total knee arthroplasty

Authors:  HYUN JU LEE1 , SUN DO KIM1 , KI YONG AN1 , YOUNG WOO CHUNG1 

Presenter: HYUN JU LEE Corresponding Author: YOUNG WOO CHUNG  Field: Knee

Affiliation: 1. GWANGJU VETERANS HOSPITAL { Orthopaedic }   

Introduction: Tranexamic acid(TXA) is one of the excellent method to reduce the blood loss during the surgery. We evaluate the effect of 

intravenous(IV) versus topical tranexamic acid in reducing postoperative blood loss in total knee arthroplasty(TKA). 

Materials and Methods: This is a prospective study of patients undergoing TKA by two surgeon on our hospital. A total of 210 patients 

were included in the study. The study population was divided into 3 groups for 70 patients each(Group I for IV TXA, Group II for topical 

TXA, and Group III for placebo). Total amount of drainage, postoperative decreased hemoglobin, and transfusion unit were compared 

between the groups. 

Results: The mean amount of drainage was lower in Group I ( 439.1 ± 284.9 mL) than Group II (501.8 ± 333.3 mL) and Group III ( 574.6 

± 365.4 mL). Loss of hemoglobin on postoperative 1st and 2nd day were low on Group I significantly. Transfusion rate was not significant 

change. Thromboembolic events and surgical site infection were occurred in all the groups. 

Conclusion: Intravenous TXA during TKA decreases the total blood loss and transfusion rate. And the complications occurred as usual. 

Acknowledgment: No potential conflict of interest relevant to this article was reported. 
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Introduction: A blood transfusion after total knee arthroplasty (TKA) is associated with an increase in complication and infection rates. 

However, no studies have been conducted to predict transfusion after TKA using a machine learning algorithm. The purpose of this study 

was to find informative preoperative variables for the prediction, and to make a machine learning model using above variables, and to 

provide a web-based program that can be applied to the clinic.   

Materials and Methods: This study retrospectively reviewed 1,686 patients who underwent TKA at our institution. Forty-three preoperative 

variables including medication history, laboratory values, and demographic data were collected. Variable selection was conducted 

using the recursive feature elimination algorithm. The transfusion group was defined as patients with hemoglobin <7g/dL after TKA. A 

predictive model was developed using the gradient boosting machine, and the performance of the model was assessed by the area under 

the receiver operating characteristic curve (AUC). Data sets from an independent institution were tested with the model for external 

validation.

Results: Of the 1,686 patients who underwent TKA, 108 (6.4%) were categorized into the transfusion group. Six preoperative variables 

were selected such as preoperative hemoglobin, platelet count, type of surgery, tranexamic acid, age, and body weight. The predictive 

model demonstrated good predictive performance using the six variables (AUC: 0.842; 95% confidence interval, 0.820–0.856). 

Performance was also good according to the external validation using 400 data from an independent institution (AUC: 0.880). This web-

based blood transfusion risk assessment system can be accessed at http://safetka.net. The risk of postoperative transfusion after TKA can 

be simply and individually predicted by entering the six preoperative parameters of the patient. 

Conclusion: A web-based predictive model for transfusion after TKA using a machine learning algorithm was developed with using six 

preoperative variables, it is simple, validated, and showed good performance.   
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Introduction: Total knee arthroplasty (TKA) can lead to substantial blood loss. Some patients are needed transfusion following TKA. However, 
allogenic blood transfusions have many risks, including risk of disease transmission, immunogenic reaction, fluid overload, postoperative 
infection and mortality. Therefore, we evaluated whether use of intravenous (IV) venoferrum decrease transfusion rate in patients undergoing 
TKA. Also, we explored whether hemoglobin and iron profile levels are changed in patients received IV venoferrum after TKA.
Materials and Methods: This retrospective study included 80 consecutive patients with knee osteoarthritis who underwent primary 
bilateral TKA from February 23, 2017. to March 25, 2019. The second operation was performed at interval of one week. IV venoferrum 
(100mg/1amp * 3) was administrated into patients on the first operation day and second operation day twice. Transfusion rate, Hb change 
and iron profile change which included serum iron, total iron biding capacity (TIBC), transferrin saturation, ferritin and transferrin was 
evaluated on preoperative, postoperativeday (POD) 1, 2 and 4 after first operation and preoperative, POD1, 2, 4, 7, 6week and 3 month 
after second operation. 
Results: IV venoferrum did not decrease transfusion rate. In bilateral TKA, the group which received venoferrum (A) showed 12.5% 
(10/80cases) transfusion rate and the group didn’t received venoferrum (B) showed 16.25% (13/80cases), In unilateral TKA, 7.5% 
(3/40cases, group A) and 20% (8/40cases, group B). However, there was no significant difference between the groups (p=0.499, p=0.105). 
Perioperative Hb change showed 2.53 and 2.19 on first operation, 1.56 and 1.41 on second operation in group A, B respectively. However, 
it also didn’t showed significant difference (p=0.155, p=0.342). In the first operation, transferrin saturation under 20 was found after POD 4 
in group A and after POD 2 in group B. (23.4, 90.3, 38.8, 18.3 and 24.1, 23.9, 17.7, 16.2, preoperative, POD1, POD2, POD2, respectively) In 
the second operation, transferrin saturation under 20 was not found in group A, however, group B showed continuously on POD 1 till POD 
7 (18.3, 82.5, 28.4, 22.1, 24.4 in group A, 16.2, 19.9, 14.2, 16.8, 19.6 in group B on preoperative, POD1, POD2, POD4, POD7, respectively)
Conclusion: IV venoferrum could not decrease the transfusion rate according to TKA. However, it could prevent the iron deficiency 
following operation, it showed more effectiveness in bilateral than unilateral TKA. Considering the overloading of serum iron, it is more 
effective and safe way to administrate IV venoferrum on POD 2 in the first operation and POD 1 in the second operation. 
Acknowledgment: venoferrum, transfusion rate, iron deficiency, total knee arthroplasty 
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Introduction: Total knee arthroplasty(TKA) is common procedures used to treat advanced osteoarthritis of the knee joints, resulting in 
excellent patient-reported outcomes. Although blood loss is expected during TKA, Allogenic blood transfusion used to treat perioperative 
anemia have many risks, including perioprosthetic joint infection, disease transmission, immunologic reactions and even mortality. 
Therefore, strategies to optimize patient’s haemoglobin at the time of the surgery should be taken. There is limited literature regarding the 
role of preoperative intravenous iron(IV iron) administration before TKA. The purpose of our study is to determine the clinical effectiveness 
of IV iron administration in reducing perioperative anemia and the rate of transfusion. 
Materials and Methods: In this prospective cohort study from a single centre from 2014 to 2018, we recruited consecutive 28 patients in the 
experimental group who were planned to undergo unilateral TKA for primary osteoarthritis of knee joint. Inclusion criteria were a Hb level 
of less than 12.0g/dL for women and 13.0g/dL for men and either a serum ferrin level of less than 100 ng/mL or ferritin level of between 
100 and 300 ng/mL with a transferrin saturation (TSAT) of less than 20%. Exclusion criteria includes hypersensitivity to iron sucrose, the use 
of iron, and a history of a blood transfusion within the previous 1 month. The 1000mg of iron sucrose (FERINJECT INJ; Vifor International 
Ltd, Glattbrugg, Switzerland) was given intravenously over 1 hour one month preoperatively. The RBC transfusion guideline was applied to 
all the participants independent of group: 1 unit of RBCs (originated from 400 ml of whole blood) when the Hb level of between 7.0 and 7.9 
g/dL and 2 units of RBCs when the Hb level of between 6.0 and 6.9 g/dL. However, transfusions were performed immediately as required 
when clinical symptoms of anemia and hypovolemia (hypotension, tachycardia, tachypnea, dizziness, etc.) developed.
Results: A total 27 patients in experimental group and 44 patients in the control group were included. Overall, 3 patients (4.1%) received 
RBC transfusion. No patient in experimental group had transfusion, however, 3 patient in the control group had the RBC transfusion 
for 1 unit with a Hb level of below 7.0 g/dL. Regarding the characteristics of patients in the two, the ratio of aspirin was relatively high 
in experimental group and the other demographic variables were not different between two groups. Serum Hb levels did not show 
significant differences during the postoperative period. After multivariate linear regression to predict the risk factors for RBC transfusion, 
preoperative Hb level and female gender was the significant predictors for RBC transfusion. 
Conclusion: This study indicates that early treatment with intravenous iron did not reduce the incidence of postoperative RBC transfusion 
and the postoperative anemia and drop of Hb were not different between two groups.  
Acknowledgment: none 
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Introduction: Perioperative blood loss is an unresolved problem with total knee arthroplasty (TKA). The effectiveness and safety of 

tranexamic acid (TXA) plus drainage clamp to reduce postoperative bleeding is controversial. The purpose of this study was to evaluate the 

efficacy and safety of the TXA plus drain-clamping method in simultaneous bilateral TKA. 

Materials and Methods: The study was a single-center, randomized, double-blinded clinical trial on the efficacy of TXA + 3hr clamping 

in patients undergoing simultaneous bilateral TKA. Sixty-one patients were divided into two groups : TXA + 3hr clamping group (n =32) 

received 1 g IA TXA and 3hr drain-clamping ; control group (n=29) did not apply TXA and clamping. The drainage volume, Hb and Hct was 

measured at 24 hours and 48 hours after surgery. Estimated blood loss (EBL), hidden blood loss (HBL), and transfusion rate and amount 

were assessed. Visual analog scale (VAS), range of motion (ROM) and postoperative complications were also analyzed. 

Results: Total drained blood volume and EBL were significantly lower in TXA plus drain-clamping group than control group (752.5 ± 53.9 

mL vs 1264.2 ± 562.2 mL, p=0.001 ; 1673.2 ± 452.3 mL vs 2141.0 ± 607.6 mL, p=0.001), but there was no significant difference in HBL 

(920.7 ± 758.3 mL vs 879.9 ± 708.5 mL, p=0.817). The values of Hb and Hct postoperative day(POD) 1 and POD2 were significantly lower 

in control group than in TXA plus drain-clamping group (all p<0.05). TXA plus drain-clamping reduced the rate of blood transfusion (22.2% 

vs. 77.8%, P <0.001). There were no significant differences between the two groups in postoperative pain, ROM and complications 

including DVT and oozing. 

Conclusion: TXA plus drain-clamping is an effective way to reduce blood loss and transfusion rate in simultaneous bilateral TKA. 

Acknowledgment: All authors have no conflict of interest to report.  
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Introduction: Tranexamic acid (TXA) has been an effective blood management tool in total knee arthroplasty (TKA). Several studies 

have reported its effect for intravenous injection or intraarticular injection. Topical application is a relatively simple and easy method of 

maintaining the maximum concentration of TXA at the bleeding site. However, there has been paucity in literature evaluating the effect 

of topical application of TXA in TKA. The aim of this study was to compare the efficacy and safety of intravenous, topical, and combined 

application of TXA in patients undergoing primary TKA. 

Materials and Methods: We performed a prospective randomized controlled trial in patients undergoing primary TKA. Patients were 

allocated to three groups: group 1, IV TXA; group 2, TXA mixed with topical multimodal injection; and group 3, combined TKA (IV + 

topical application). To obtain a power of 90% and an alpha value of 0.05, forty patients were included in each group. Primary outcomes 

were hemoglobin concentration, drain loss, and total estimated blood loss. Secondary outcomes were transfusion rate, adverse events, 

and complications. 

Results: There were no significant differences in demographic characteristics or preoperative laboratory values among the groups. Group 

3 showed significant decreases in hemoglobin concentration, drain loss, and total blood loss among the groups (p<0.001). However, there 

were no significant differences between group 1 and 2. Moreover, there were no significant differences in transfusion rate, adverse events, 

and complications among the groups. 

Conclusion: TXA mixed with topical multimodal injection can be a safe and effective option for blood management in patients undergoing 

TKA. 
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Introduction: A persistent noxious peripheral stimulus, such as the pain of chronic knee osteoarthritis (OA), can cause central sensitization 

(CS) which central nervous system becomes hyper-excitable, resulting in hypersensitivity to both noxious and non-noxious stimuli. 

Recent evidence indicates that preoperative centrally sensitized patients have risk for persistent pain and higher postoperative analgesics 

consumption after total knee arthroplasty (TKA). However, whether TKA could desensitize; thereby preoperative CS patient would be 

satisfied after TKA remain unclear. We aimed to determine whether CS would be changed after TKA and how CS affected postoperative 

pain, clinical outcomes and satisfaction after TKA. 

Materials and Methods: A consecutive series of 213 unilateral primary TKA patients between March, 2015 and June, 2016 were included. 

All patients were assessed for CS by Central Sensitization Inventory (CSI) at preoperative and postoperative 2 years. In addition, patients 

demographics, comorbidities, surgical variables, Pain VAS, knee society score and WOMAC score were recorded. Patient satisfaction was 

assessed using satisfaction score in the subsection of the new New Knee Society Score at 2 years postoperatively. 

Results: Preoperative CS in most patients (93%) remained unchanged and CS in only 14 out of 213 patients (7%) changed at 2 years after 

TKA. In addition, preoperative CS is associated with higher postoperative pain (p=0.029), lower KSS (p<0.01) and WOMAC score (p<0.01) 

at postoperative 2 year. Finally, preoperative CS is strongly linked to dissatisfaction (p=0.017).  

Conclusion: TKA could not desensitize CS patiens before TKA. More patients with preoperative CS had persistent pain, poor clinical 

outcomes and dissatisfaction after TKA. Surgeons should consider selective incorporation of centrally acting agent, according to severity of 

CS, to minimize the possibility of persistent pain and dissatisfaction following TKA.   
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Introduction: Periarticular injections (PAI) have been reported to decrease pain and improve early outcomes following total knee 

arthroplasty (TKA). While PAI containing a corticosteroid have been demonstrated to be safe and effective, there is paucity of literature 

about the effect on postoperative acute phase response (APR) after TKA. The purpose of this study was to compare the effect of PAI with 

or without corticosteroid on the APR following TKA by trending C-reactive protein (CRP). 

Materials and Methods: A retrospective cohort study was conducted with two consecutive groups of patients who underwent TKA. 

Intraoperatively, one group (steroid group) received PAI with corticosteroid (methylprednisolone 40mg), while the other group (non-steroid 

group) received without corticosteroid. After propensity score matching, both groups consisted of 50 patients (100 patients in total) 

and CRP levels were recorded pre-operatively, post-operative day (POD) 2, 4, 6 and at their 2-weeks and 4-weeks follow-up (F/U). Visual 

analogue scale (VAS) was measured at POD 1, 2, 4 and 6. In addition, frequency of acute rescuer, complication (infection or oozing) were 

also evaluated. 

Results: Both groups showed no significant differences in the propensity-matched variables of age, sex, body mass index, American 

Society of Anesthesiologists physical status score. Compared to the non-steroid group, steroid group showed significantly decreased CRP 

on POD 2 (43.2 ± 22.1 mg/L vs. 99.1 ± 34.2 mg/L, p < 0.05), POD 4 (71.4 ± 30.8 mg/L vs. 88.9 ± 27.5 mg/L, p < 0.05), while increased CRP 

on POD 6 (50.6 ± 29.1 mg/L vs. 37.1 ± 17.2 mg/L, p <0.05). However, CRP levels were not different at 2-weeks and 4-weeks F/U. VAS score 

was significantly lower in the steroid group than the non-steroid group on POD 2 (2.7 ± 1.2 vs. 3.4 ± 1.1, p<0.05). Both groups showed no 

difference in frequency of acute rescuer and complication. 

Conclusion: Our study showed that APR can be attenuated by adding corticosteroid on PAI following TKA. In addition, PAI with 

corticosteroid showed additional pain-relieving effect after TKA. 

Acknowledgment: No acknowledgement 
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Introduction: Purpose of this study was to compare the effects of direct, continuous adductor canal block (ACB) and ultrasonography 

guided, continuous femoral nerve block (FNB) on postoperative pain control, strength of the knee extensor, walking ability, and related 

complications after primary total knee arthroplasty. 

Materials and Methods: Between November 2018 and February 2019, 107 patients underwent primary total knee arthroplasty under 

spinal anesthesia. Forty eight patients received ACB and the other 59 received FNB for postoperative pain control. After the surgery, the 

patients received adductor canal or femoral nerve block via a catheter. 10 mL of 0.75% ropivacaine was administered initially, followed 

by continuous injection of 4 mL per hour. ACB was done before capsule repair by orthopedic surgeon and FNB was performed after the 

surgery. Data were prospectively collected out from these 107 patients. To evaluate postoperative pain control, the numerical rating scale 

scores at rest and during range of motion were recorded. To evaluate quadriceps strength, motor grade by manual muscle testing was 

measured. Walking ability was assessed by first weight bearing day and walking distance (steps). We also evaluated analgesic consumption 

using morphine equivalent and recorded related complications of peripheral nerve block. 

Results: No significant intergroup difference was observed in the numerical rating scale scores at rest and during range of motion on 

postoperative days 1, 2, 3, 4, and 5. ACB group had significantly greater quadriceps strength than did the FNB group, as evaluated by 

manual muscle testing on postoperative days 1. However, there was no significant difference on postoperative days 2, 3, 4, and 5. These 

two groups showed no differences in walking ability in terms of first weight bearing day and walking distance. No significant intergroup 

difference was observed in analgesic consumption. 

Conclusion: The groups showed no difference in postoperative pain control. ACB showed better motor grade on postoperative day one 

compared with femoral nerve block, but which was similar in  days after postoperative day one. 
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Introduction: Several methods for correcting severe varus deformity during total knee arthroplasty (TKA) have been reported. However, 

the tibial subperiosteal stripping of the superficial medial collateral ligament (MCL) can often lead to excessive release. Traditional pie-

crusting of the superficial MCL using a blade knife also can lead to excessive release, or iatrogenic transection. Therefore, a selective and 

sequential technique is necessary to obtain mediolateral balancing without serious complication. We established a selective and sequential 

medial release technique using the pie-crusting with a multiple needle puncturing (MNP) and spacer block in situ and investigated the 

effectiveness and safety of the technique during primary TKA. 

Materials and Methods: 128 knees (128 patients) with hip-knee-ankle axis more than 15° of varus were included. Patients were classified 

into 4 groups according to the tightness of extension and flexion: group 1, no tightness; group 2, tightness in extension; group 3, tightness 

in 90° flexion position, group 4, tightness in extension and 90° flexion position. If the medial tightness was found in extension position, 

the posterior clearing procedure including release of posterior oblique ligament, posterior capsule and semimembranosus were performed 

sequentially. In case of the medial tightness was found in 90° flexion position, MNP using18G needle with gap block in situ was applied to 

the anterior portion in femoral attachment of MCL. Clinical and radiological evaluations were performed, and chi-square test or one-way 

ANOVA were used. 

Results: Among the 128 knees, 18 (14.1%) knees were classified into group 1, 44 (34.3%) into group 2, 38 (29.7%) into group 3, and 28 

(21.9%) into group 4. In group 2, the mediolateral gap difference in extension position was significantly decreased. (before vs after; 4.7±1.3 

mm vs 1.4±0.5 mm, p<0.001) In group 3, the mediolateral gap difference in flexion position was significantly decreased. (before vs after; 4.8

±1.6mm vs 1.2±0.9mm, p<0.001) In group 4, the mediolateral gap differences in both positions were significantly decreased. (p<0.001) There 

were also no significant differences in the clinical outcomes among the groups (p>0.05). Regarding the safety of the present technique, there 

were no postoperative laxity on the stress radiograph, and also no differences in flexion contracture and further flexion angles (p>0.05). No 

other specific complications related to the present technique, such as over-release or iatrogenic transection was observed. 

Conclusion: The selective and sequential technique using posterior clearing and/or MNP with spacer block in situ showed efficacy and safe 

for treating severe varus deformity. These findings suggest that this technique can be a reliable option for managing medial tightness in 

severe varus deformity during primary TKA. 

Acknowledgment: Nothing to disclose. 
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Introduction: The effect of patellar position on ligament laxity measurements during total knee arthroplasty (TKA) is still controversial. 
The intra-operative mediolateral gap balance is usually evaluated with patella eversion or lateralization, but after final implantation of 
the prosthetic component, the patella should be reduced with suturing medial extensor. The purpose of this study was to investigate 
the influence of patellar position (eversion, lateralization and reduction) on medial and lateral ligament laxity measurements performed 
intra-operatively in both posterior cruciate-retained (CR) and posterior cruciate- substituting (PS) total knee arthroplasty (TKA). We 
hypothesized the position of patella would influence the mediolateral joint gap during TKA. 
Materials and Methods: In this prospective trial, a total of 50 TKAs with mean age 73.6±6.6 years (59-86) were performed consecutively. 
Medial and lateral ligament laxity in extension and in 90° of flexion was measured with the offset-type spreader after implantation of the 
prosthetic component trials. The mediolateral gaps were recorded at 0°, 45°, 90° and 120° of knee flexion angle in three different patella 
positions in order of eversion, lateralization and reduction. The temporary suture of the medial extensor was performed before the last 
order of the reduction position. The measurement of the mediolateral gaps was first performed with the CR TKA and then, after the box 
cutting, the measurements were repeated with the PS TKA. We compared the mediolateral gaps, and mediolateral gap difference (lateral 
gap minus medial gap) in three different patella positions. For statistical analysis, a repeated measures ANOVA was used. 
Results: In the CR TKA, the medial gaps in patella reduction demonstrated smaller gaps (9.0±1.6 and 9.7±2.4) at 90° and 120° of knee 
flexion compared to the medial gaps in both patella eversion (10.3±2.6 and 11.6±2.4) and lateralization (10.3±2.1 and 11.4±1.9) (P<0.001). 
The lateral gaps in patella reduction showed larger gaps at 0°, 45°, 90° and 120° than in both patella eversion and lateralization (P<0.001). 
The mediolateral gap difference in patella reduction showed the significant change at 0°, 45°, 90° and 120° compared to that in patella 
eversion and lateralization. In the PS TKA, the medial gaps in patella reduction also showed significantly smaller gaps at 90° and 120° of 
knee flexion compared to the medial gaps in both patella eversion. The lateral gap change and mediolateral gap difference in the PS TKA 
were similar to those in the CR TKA. 
Conclusion: The patellar positioning in TKA has a strong influence on intra-operative joint gap measurements. The mediolateral gap 
measured in patella eversion or lateralization can be significantly changed after patella reduction with suturing medial extensor. 
Acknowledgment: none 
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Introduction: Periprosthetic bone loss at proximal tibia has been suggested as one of the factors affecting implant loosening after total 
knee arthroplasty (TKA). This study aimed to investigate bone mineral density (BMD) change around the tibial prosthesis after TKA using 
knee dual-energy X-ray absorptiometry and to determine factors associated with the change. 
Materials and Methods: A total of 120 primary TKAs using nine types of implants were prospectively enrolled. Patients with a history of 
fracture involving the knee or who has had osteoporosis treatment at other institutions were not included. To evaluate BMD change, we 
measured BMDs of three predetermined regions of interest preoperatively and at postoperative 1 year: medial tibial condyle, lateral tibial 
condyle, and proximal tibial metaphysis. Central BMDs were also measured preoperatively. Patients diagnosed with central osteoporosis 
were treated with bisphosphonate after TKA. Factors related to BMD change of proximal tibia were assessed using linear regression 
analysis with backward stepwise selection. Age, sex, body mass index (BMI), preoperative hip-knee-ankle varus angle, tibial implant 
material and use of bisphosphonate were included in the analysis. 
Results: There was a significant BMD decrease in all three regions around the tibial prosthesis during the first year after TKA. Regression 
analysis revealed that use of bisphosphonate was a protective factor against BMD decrease of tibia after TKA (P < 0.01). Patients on 
bisphosphonate treatment for central osteoporosis showed BMD increase around the prosthesis after TKA, whereas patients without 
central osteoporosis showed BMD decrease (P < 0.05). Tibial implant material showed no significant association with the BMD changes. 
However, the protective effect of bisphosphonate was more evident in patients with cobalt-chromium tibial implant than in patients 
with titanium tibial implant. In addition, high age, high BMI and low preoperative hip-knee-ankle varus angle were also protective factors 
against the BMD decrease at medial tibial condyle. 
Conclusion: Bone mineral density around the tibial prosthesis decreased during the first year after TKA. Periprosthetic BMD decrease of 
tibia was protected with bisphosphonate use in patients with osteoporosis. The protective effect of bisphosphonate was especially evident 
in patients with cobalt-chromium tibial implant. We contend that use of bisphosphonate after TKA should be considered in elderly patients 
with osteoporosis. Longer follow up studies are needed for further understanding of the association. 
Acknowledgment: This study was funded by Seoul Metropolitan Government - Seoul National University Boramae Medical Center (03-
2016-5). 
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Introduction: Recurvatum deformity is a complication that develops in 0.5–1% of patients after total knee arthroplasty (TKA). Literature 

report that its clinical outcome is significantly worse when hyperextension is ≥ 5 degrees. Treatment is difficult once it occurs, thus it is 

important to prevent it from developing. However, there is lack of knowledge on what factors cause the development of hyperextension 

after TKA. This study aimed to investigate factors associated with de novo development of hyperextension after posterior stablized total 

knee arthroplasty (PS-TKA). 

Materials and Methods: Medical records of 170 patients that received PS-TKA were retrospectively reviewed, including 85 patients with 

≥ 5 degrees of hyperextension developed during follow-up (hyperextension group) and 85 patients without hyperextension (age, sex, 

surgeon, implant matched control group). Patient demographics and pre- and postoperative clinical and radiological variables—range of 

motion (ROM), hip-knee-ankle angle (HKA angle), tibial posterior slope angle (TPSA), posterior femoral condylar offset (PCO), posterior 

condylar offset ratio (PCOR)—were analyzed. 

Results: There was no significant difference between two groups in regard to sex, age, height, or body mass index. No patients of both 

groups showed hyperextension preoperatively. Preoperative flexion contracture and further flexion was, respectively, 5.4° and 130.1° in 

the hyperextension group and 10.7° and 127.3° in the control group. Preoperative ROMs was 124.7° in the hyperextension group and 

116.6° in the control group (p=0.041). Postoperative ROM of the two groups was not different. Preoperative HKA angle was 13.2° in 

the hyperextension group and 11.1° in the control group (p=0.035), and postoperative HKA angle was not different in the two groups. 

In hyperextension group, HKA angle was significantly increased at the time of hyperextension occur (0.7° to 3.2°, p=0.031). Preoperative 

TPSA of both groups showed no difference. Compared to the control group, the hyperextension group demonstrated 1.5° larger 

postoperative TPSA (4.1° vs. 2.6°, p=0.046). Both preoperative PCO (28.4 mm vs. 29.8 mm, p=0.045) and postoperative PCO (29.1 mm vs. 

30.9 mm, p=0.043) were smaller in the hyperextension group. But PCOR was not different in the two groups. 

Conclusion: Patients with hyperextension showed larger ROM despite the larger HKA angle at preoperatively. HKA angle was significantly 

increased at the time of hyperextension occur in hyperextension group. While preoperative TPSA did not differ between the 2 groups, 

the hyperextension group had larger postoperative TPSA. These patients also demonstrated smaller pre- and postoperative PCO. To avoid 

hyperextension after PS-TKA, care should be taken in patients with large ROM despite severe varus deformity, and in patients with small 

PCO. During surgery, excessive postoperative TPSA should be avoided. 
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Introduction: Spontaneous hemarthrosis after total knee arthroplasty(TKA) is a very rare complication with 0.5% or less. Many cases have 

not been reported in Korea and the pathophysiology and standard treatment have not been clearly defined. In this study, we report 7 

cases of refractory hemarthrosis after TKA with review of literatures. 

Materials and Methods: From January 2015 to May 2018, we retrospectively reviewed 7 cases (1 male, 6 female; age range, 60-82 years) 

who visited our hospital due to spontaneous hemarthrosis after TKA without trauma history. They underwent TKA in another hospital and 

had no improvement after conservative treatment(aspiration, compression, icing, rest by splint, quit anticoagulants) for more than a period 

of time. We reviewed the medical records and examined the presence of coagulopathy, anticoagulant use, blood clotting time, C-reactive 

protein, improvement of symptoms, recurrence, and complications. 

Results: There were no coagulopathy in all cases, and 3 cases were taking antiplatelet drugs. All cases underwent interventional 

angiography, 6 cases showed vascular blushing, and 1 case had a pulsatile bleeding lesion. Selective embolization was successfully 

performed in 4 cases(3 Inferior lateral genicular a., 1 middle genicular a.), but selective embolization was failed in 3 cases due to oerlap 

between the entry of the selecting branch and femoral component. In 1 case of failed 3 cases, arthroscopic procedure was performed and 

found suspicious bleeding point based on  preoperative angiographic findings.  Cauterization was performed to inf. lat. genicular a., active 

bleeding was stopped. In 1 cases who did not undergo selective embolization, hemarthrosis was improved during lasting conservative 

treatment. So, the symptoms improved in all cases and there was no re-visit due to the same symptoms. 

Conclusion: Interventional angiography was used to aid in the diagnosis, and therapeutic selective embolization was performed with 

satisfactory clinical results. 

Acknowledgment:Not applicable 
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Introduction: With increased the number of total knee arthroplasty (TKA), periprosthetic supracondylar femur fractures in TKA are also 
increasing. Among the several options for treatment of periprosthetic supracondylar femur fracture, distal femur locking plate with 
minimally invasive plate osteosynthesis (MIPO) technique can be inserted easily, improve fixability in patients with osteoporotic bone. 
The purpose of current study was to evaluate results and complications of surgical treating with distal femur locking plate using MIPO 
technique for the periprosthetic supracondylar femur fracture following TKA. 
Materials and Methods: With increased the number of total knee arthroplasty (TKA), periprosthetic supracondylar femur fractures in TKA 
are also increasing. Among the several options for treatment of periprosthetic supracondylar femur fracture, distal femur locking plate 
with minimally invasive plate osteosynthesis (MIPO) technique can be inserted easily, improve fixability in patients with osteoporotic bone. 
The purpose of current study was to evaluate results and complications of surgical treating with distal femur locking plate using MIPO 
technique for the periprosthetic supracondylar femur fracture following TKA. 
Results: The study included total 38 cases with a mean age of 74 years(5 males, 33 females). We followed the all cases at the union time, 
after union, we stop the follow-up. Average of body mass idex was 23.81 kg/m. The mean BMD was -2.6 (range -4.7~0). Two of 38 cases 
have femoral stem periprosthetic fracture, 2 of 38 cases was initially open fracture. Thirty-six of 38 cases (92.1%) achieved union at mean 
7 weeks after the index operation. We had 3 cases of nonunion (7.9%), none of infected case, 1 case of hardware failure (2.6%), 3 cases 
of reoperation (7.9%) and 15 cases of lateral knee pain due to plate irritation (39.5%). Two of 3 nonunion cases were achieved union by 
treating autogenous iliac bone graft and 1 case was treated with re-fixation and bone graft. All of 15 cases with lateral knee pain was 
treated by conservative management. 
Conclusion: Management for periprosthetic supracondylar femur fractures following TKA by distal femur locking compression plate using 
MIPO technique showed excellent results. Preoperative explanation should be needed about lateral knee pain because, after fixation, 
many patients complained lateral knee pain due to plate irritation. However fixation with distal femur locking compression plate using 
MIPO technique is satisfactory option for treatment of periprosthetic supracondylar femur fracture following TKA. 
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Introduction: Introduction : Periprosthetic fracture following total knee arthroplasty has is a difficulty to achieve a enough fixation due 
to underlying osteoporosis and difficulty to fix with long screw because of the femoral component. Therefore, complications such as 
nonunion and malunion have been reported. This study was aimed to compare the clinical and radiological results between two groups of 
patients who have undergone operations of unilateral fixation or bilateral fixation using dual locking plates for periprosthetic fracture after 
total knee arthroplasty. 
Materials and Methods: Method : 32 patients (32 knees) were retrospectively analyzed patients with periprosthetic fracture around 
femoral component undergone internal fixation from Jan. 2006 to Dec. 2018. Two groups of the 13 patients with unilateral fixation (Uni 
group) and 5 patients with bilateral fixation using dual locking plates (Dual group) were compared. Radiographical follow-ups were done at 
postoperative 1, 3months and 1 year follow-ups. At each follow-up, lateral distal femoral angle (LDFA) were measured and evaluated the 
incidence of mal- and non-union. Clinical outcomes of knee function score and range of motion were evaluated at postoperative 1 year.
Results: Results : There were no significant differences of demographics (age, sex, BMI) between two groups wo groups. (average 
age; 72.2 years in Uni group vs. 70.4 years in Dual group, sex ratio; 1:12 vs. 0:5, average BMI; 23.5 vs. 24.7). All patients in both groups 
acquired bone union at postoperative 1-year follow-up. In Dual group, there was one case with locking screw breakage. While, there 
were 3 patients with screw breakages and screw loosening in Uni group. The average union time were postoperative 11.1 weeks in Uni 
group and 11.8 weeks in Dual group (p=0.38). Lateral distal femoral angle (LDFA) measured at each follow-ups (1, 3, and 12 months) 
were significantly increased 91.7 ° à 92.6 ° à 93.8 ° in Uni group, while, in Dual group, there was no significant difference of 92.2 ° à 92.3 
° à 91.9 °. However, clinical outcomes including KSFS (p=0.07) and ROM (p=0.10) had no significant difference between two groups at 
postoperative 1-year follow-up. 
Conclusion: Conclusion: Bilateral fixation showed no varus angulation on contrary to unilateral fixation with a little varus angulation for 
treatment of periprosthetic fracture after total knee arthroplasty. Therefore it has to be considered as effective method to decrease the 
post-operative complications including malunion screw loosening with providing stronger fixation. 
Acknowledgment: Thanks to Gilhospital's knee team 
Keywords: Periprosthetic fracture, Bilateral fixation using dual locking plates, Nonunion, Malunion, Angulation
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Introduction: Robotic-assisted TKA was introduced to enhance the precision of bone preparation and component alignment with the goal 
of improving the clinical results and survivorship of TKA. In this randomized trial, we compared robotic-assisted TKA to manual-alignment 
techniques at long-term followup. 
Materials and Methods: From January 2002 to February 2008, one surgeon performed 975 robotic-assisted TKAs in 850 patients and 
990 conventional TKAs in 849 patients. Among these patients, the authors evaluated 674 patients (724 knees) in each group for clinical 
and radiographic and CT scans, and Kaplan-Meier survivorship for the endpoint of aseptic loosening or revision. Clinical evaluation was 
performed using Knee Society knee score, WOMAC score, and UCLA activity score preoperatively and at latest followup visit. 
Results: Clinical parameters at the latest followup including the Knee Society knee scores (93 ± 5 points in the robotic-assisted TKA group 
versus 92 ± 6 points in the conventional TKA group; p = 0.321) and Knee Society knee function scores (83 ± 7 points in the robotic-
assisted TKA group versus 85 ± 6 points in the conventional TKA group; 95% CI, 75-88; p = 0.992), WOMAC scores (18 ± 14 points in the 
robotic-assisted TKA group versus 19 ± 15 points in the conventional TKA group; 95% CI, 16-22; p = 0.981), and UCLA patient activity 
scores (7 points versus 7 points in each group; 95% CI, 5-10; p = 1.000) were not different between the two groups at a mean of 13 years 
followup. Radiographic parameters such as the femorotibial angle (mean, 2° ± 2°  in the robotic-assisted TKA group 3° ± 3° valgus in the 
conventional TKA group; 95% CI, 1°-5°; p = 0.897), femoral component position (coronal plane: mean 98° in the robotic-assisted TKA 
group versus 97° in the conventional TKA group; 95% CI, 96°-99°; p = 0.953; sagittal plane: mean 3° in the robotic-assisted TKA group 
versus 2° in the conventional TKA group, 95% CI, 1°-4°; p = 0.612) and tibial component position (coronal plane: mean 90° in the robotic-
assisted TKA group versus 89° in the conventional TKA group, 95% CI, 87°-92°; p = 0.721; sagittal plane: 87° in the robotic-assisted TKA 
group versus 86° in the conventional TKA group, 95% CI, 84°–89°; p = 0.792), were not different between the two groups (p > 0.05). 
Aseptic loosening rate was 2% in each group and this was not different between the two groups. 
Conclusion: At a minimum followup of 10 years, we found no differences between robotic-assisted TKA and conventional TKA in terms 
of functional outcome scores, aseptic loosening, overall survivorship, and complications. Considering the additional time and expense 
associated with robotic-assisted TKA, we cannot recommend its widespread use. 
Acknowledgment: We thank Ms DooRi Kim for recording clinical, radiographic and CT scan findings.
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Introduction: Posterior-stabilized (PS) and Ultracongruent (UC) Total Knee Arthroplasty (TKA) are two most common options in posterior 
cruciate ligament (PCL) substituting procedures. PS TKAs had a central polyethylene post on the tibial component with transverse femoral 
cam for improving anterior-posterior stability. However, it also had clinical problems, including distal femur intercondylar fracture due 
to box cut, post-breakage and dislocation. In contrast, UC provided high conformity by sagittally curved tibial insert with anterior and 
posterior lips and showed clinical success in recent studies. However, there are still concerns regarding knee stability after TKA using UC 
insert. The purpose of this study was to compare the static, dynamic stability and postoperative patient-reported outcomes (PROs) of UC 
and PS TKA in the same patients. 
Materials and Methods: A prospective, randomized controlled trial was performed in 50 patients who received same-day simultaneous 
bilateral TKAs. One knee was randomly assigned to receive an UC TKA, and the other knee was scheduled for a PS TKA from the same 
knee system. Femoral rollback was measured as the distance between the sulcus point, and the contact point between the femoral 
component and the polyethylene insert on the full flexion lateral radiograph. The static AP stability was evaluated using 90° flexion 
radiographs with anterior and posterior drawer stress at 2 years postoperatively. Dynamic AP stability was evaluated using standing lateral 
fluoroscopic images throughout the range of motion. Postoperative PROs were compared using the Knee Society Score (KSS), Western 
Ontario and McMaster Universities Osteoarthritis Index (WOMAC) score and preference of operation side. In addition, Forgotten joint 
score (FJS) was also evaluated. 
Results: The mean postoperative polyethylene insert thickness was 13.2 in the UC TKA group and 12.0 in the PS TKA group with significant 
difference between the two groups (p < 0.01). The Femoral roll back was 4.0mm in the UC TKA group and 8.9mm in the PS TKA group (p 
< 0.01).  Significant difference in static AP laxity was seen between the two groups (4.3mm in the UC group vs 1.7mm in the PS group, p = 
0.01). There were no differences in dynamic AP stability at 30, 60, and 90' knee flexion (p = 0.268, p = 0.240, and p = 0.797). The KSS and 
WOMAC scores were not significantly different between the two groups (p = 0.868 and p = 0.915). There was no difference of preference 
and FJS between UC and PS group (p = 0.539 and p = 0.683). 
Conclusion: Although the UC TKA group had significantly more static posterior displacement, less femoral roll back than the PS TKA 
group, there was no significant differences in clinical outcomes including preference and FJS, and dynamic stability under weight-bearing 
conditions between groups with UC and PS inserts at 2 years postoperatively. 
Acknowledgment: None 
Keywords: Ultracongruent, Posterior-Stabilized, Total Knee Arthroplasty, Randomized



100

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No. 167  

Title: Comparison of Posterior-Cruciate-Retaining and High Flexion Cruciate-Retaining Total Knee Arthroplasty Design

Authors:  SEUNG MIN NA1 , IK SUN CHOI1 , EUN KYOO SONG1 , JONG KEUN SEON1 

Presenter: SEUNG MIN NA Corresponding Author: JONG KEUN SEON  Field: Knee

Affiliation: 1. CHONNAM NATIONAL UNIVERSITY HWASUN HOSPITAL { Orthopaedic }   

Introduction: High-flexion prostheses were developed to achieve deep flexion after total knee arthroplasty. However, previous studies 

reported that ROM or clinical and radiographic outcomes are comparable to those of standard design in PS type total knee arthroplasty, 

and there is no study with long term follow-up about high-flexion CR design. The purpose of this study was to compare the standard 

NexGen (CR) and high-flexion NexGen (CR-flex) total knee prostheses in terms of ROM, clinical and radiologic outcomes, rates of 

complications and survivorship. 

Materials and Methods: From January 2000 to December 2008, 423 consecutive knees underwent total knee arthroplasty using standard 

CR or CR-flex prostheses. 53 patients were lost to follow-up or declined to participate, 54 died, leaving 290 knees. The minimum duration 

of follow up was eight years (mean, 10.1 years). Physical examination and knee scoring of the patients were assessed preoperatively, at 6 

months, at 1 year after surgery and annually thereafter. Supine anteroposterior and lateral radiographs, standing anteroposterior hip-to-

ankle radiographs were obtained preoperatively and at each follow-up. 

Results: : The mean postoperative ROM in the standard CR group and the CR flex group were similar and there was no significant 

difference between the groups (p = 0.853). At the time of the final follow-up, the mean total HSS score were similar between both groups (p 

= 0.118). Mean Knee Society pain (p = 0.325) and function scores (p = 0.659) were also comparable between both groups. WOMAC score 

also showed no intergroup difference (p = 0.586). The mean Hip-Knee-Ankle angle at the final follow-up was approximately same (p = 

0.940). The mean coronal angle of femoral and tibial component at final follow-up were also similar (p=0.211 and p = 0.764, respectively). 

The prevalence of radiolucent line was 0.6% in standard CR group and 0.9% in CR-flex group. The estimated survival rate according to 

Kaplan-Meier survival analysis was 97.2% in standard CR group and 95.6% in CR-flex group at 10.1 years. 

Conclusion: . This study suggests that excellent clinical and radiographic outcomes were achieved with both standard and high-flexion cruciate-

retaining total knee designs. However, high-flexion cruciate-retaining prosthesis did not show any advantages over the standard design. 

Acknowledgment: none 
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Introduction: Tranexamic acid (TXA) is well known to reduce the need for blood transfusion by reducing blood loss after total knee 

arthroplasty Many studies have reported good results with intravenous (IV) or topical administration of TXA. However, there were cases 

in which the adverse effect was caused by administration of TXA systemically, A typical complication is venous-thromboembolism (VTE). 

Many attempts have been made to prevent VTE, one of the major complications after total knee arthroplasty. It is also true that the use of 

TXA is associated with the occurrence of VTE. Especially, most of the patients who underwent total knee arthroplasty surgery are more 

cautious about the use of TXA among the high risk group of VTE. The purpose of this study was to evaluate the safety and efficacy of TXA 

in patients with high risk factors. 

Materials and Methods: A total 531 patients who underwent total knee arthroplasty from December 2015 to December 2018 were 

included.  All patients were classified into two groups, one with TXA (A) and the other with no (B), after confirming the high risk group 

of DVT risk factor. For the administration of TXA, 3 g of TXA was diluted in 100 cc of normal saline and left for 5 minutes in an open joint 

state before cementation, and then the solution was removed by suctionDemographic data such as age, sex, body mass index (BMI), and 

ASA scale and laboratory data such as hemoglobin, hematocrit, and HbA1C were analyzed in group 2 patients. All patients underwent a 

color doppler test to confirm the occurrence of DVT 1 week after surgery.   

Results: There was no significant difference in demographic data including age, sex, and body mass index (BMI) in both groups. In Group 

A, which performed topical administration of TXA, the output of drain on day 1 postoperatively was 118.18 ± 53.33 ml, 272.70 ± 115.14 

ml in group B, and significantly less in group A. (p=0.015). Transfusion rate was 17/310(5.5%) in group A and 18/221(8%) in group B, 

which was significantly difference.(p=0.035). Mean volume of  transfusion was 0.98 ± 0.53packs in group A and 1.82 ± 0.72packs in group 

B with statistical significance. (p=0.042).  There were 14 cases (4.5%) of deep vein thrombosis in group A and 9 cases (4.0%) in group B, 

but there was no significant difference between the two groups.   

Conclusion: : In the high-risk patients with DVT, intraarticular administration of TXA was a safe and effective way to reduce the blood loss 

and the amount of transfusion itself after surgery without increasing the incidence of DVT. 

Acknowledgment: none
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Introduction: Several literatures have reported the incidence of deep vein thrombosis (DVT) after total knee arthroplasty (TKA) or high 

tibial osteotomy (HTO). However, there was not comparative study whether DVT is occurred differently between patients undergoing 

TKA and HTO. Therefore, we evaluated whether DVT is occurred differently between two groups. In addition, we explored risk factors of 

DVT after TKA and HTO. Also, we evaluated whether occurrence site of DVT differed between two groups. Finally, we evaluated whether 

clinical outcomes are different between two groups. 

Materials and Methods: The retrospective study included 132 consecutive patients with knee osteoarthritis who underwent primary 

TKA or HTO. Operations performed between July 7, 2015 and January 28, 2019. Age, height, weight, BMI, past history, tourniquet time, 

operation time, hospitalization period were recorded for all patients. For each procedure, the surgeon’s technique remained the same 

throughout the study period: TKA, modified gap technique; HTO, medial opening-wedge osteotomy with plate-and-screw fixation. DVT 

was diagnosed with CT angiography, we collected CT angiography performed in preoperative day and postoperative day in our center. We 

evaluated clinical outcomes by WOMAC index, IKDC and Tegner score between two groups in postoperative 6 months and 1 year. 

Results: The incidence of DVT was 65.6% and 45.2% in patients undergoing TKA and HTO (p<0.05). However, the incidence of 

symptomatic DVT was 1.1% and 9.5% in patients undergoing TKA and HTO (p<0.05) and the incidence of symptomatic DVT was 1.7% 

and 21.1% in patients with DVT undergoing TKA and HTO (p<0.05). All risk factors were not significant between two groups. Proximal 

DVT were occurred 5.3% and 12.3% and distal DVT were occurred 94.7% and 87.7% between patients undergoing HTO and TKA 

(p=0.671). In postoperative 6months and 1year, tegner score were no difference between patients with DVT following TKA and HTO 

(p=0.227, p=0.872), IKDC were no difference between patients with or without DVT following HTO (p=0.939, p=0.147), WOMAC index 

were no difference between patients with or without DVT following TKA (p=0.712, p=0.839).  

Conclusion: The incidence of DVT was higher in patients undergoing TKA than HTO. However, the incidence of symptomatic DVT was 

higher in patients undergoing HTO than TKA and in patients with DVT undergoing HTO than TKA. There was no difference in evaluated 

risk factors. Occurrence sites of DVT were no difference between two groups. Clinical outcomes were no difference between two groups. 

Acknowledgment: none
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Introduction: Reducing the duration of preoperative fasting by using carbohydrate (CHO) drinks is now considered an important element 

of patient care. However, the risks and benefits of CHO drinks in diabetics are not yet clear. This study assessed whether CHO loading 

would be able to decrease postoperative nausea and vomiting (PONV) and improve quality of recovery in type 2 diabetics. 

Materials and Methods: Eighty-two patients with type 2 diabetes undergoing total knee arthroplasty were randomised to either the 

intravenous (IV) Dextrose group (n=41) or the Oral CHO group (n=41). At 2-3 h before surgery, the IV Dextrose group received a 10% 

dextrose solution mixed with insulin while fasting and the Oral CHO group was given CHO drinks (400 ml). PONV was assessed up to 36 h 

postoperatively and Quality of Recovery-40 questionnaires (QoR-40) were administered before surgery and on postoperative day (POD) 1. 

Blood glucose was recorded and compared between groups at 6 timepoints from the morning of surgery until POD 1. 

Results: PONV scores and rescue antiemetic requirements were not different between groups and blood glucose levels were also 

comparable between groups at all time-points. However, global QoR-40 scores at POD 1 were significantly higher in the Oral CHO group 

(median [IQR]; 160 [153-167]) compared with IV Dextrose group (155 [147-159])(p=0.009) 

Conclusion: Although preoperative CHO loading was not able to decrease PONV in type 2 diabetes patients, it was able to improve quality 

of recovery with similar blood glucose levels compared to fasting patients receiving IV dextrose with insulin. 

Acknowledgment: none 
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Introduction: Mobile-bearing UKA is an attractive operation but it has a drawback of unexpected bearing dislocation. Bearing dislocation 
has occurred more frequently among Asian population who need a lifestyle of deeper knee flexion than Westerners. The objective of this 
study was to investigate whether Oxford medial UKA could be used for Koreans without bearing dislocation. 
Materials and Methods: Twenty-two cases of bearing dislocation that occurred out of 531 mobile-bearing medial UKA for the last 15 
years with at least 2 years follow-up were retrospectively reviewed. The mean follow-up after index operation was 11.3 years ± 2.1 (range 
6.2-14.3 years). The mean follow-up after bearing dislocation was 8.1 years ± 2.2 (range 4.3-11.9 years). Clinical outcomes were assessed 
using Knee Society scores (KSS), Western Ontario McMaster University Osteoarthritis Index (WOMAC) and range of motion (ROM) both 
preoperatively and at the last follow-up. Patients were divided into two groups: old symmetrical bearing group (November 2003 - July 
2006, 187 cases) and new anatomic bearing group (August 2006 - April 2016, 344 cases). In the new anatomic bearing group, patients 
who underwent surgery using the conventional phase III instrumentation system (August 2006-December 2012, 283 cases) and the 
Microplasty® instrumentation system (January 2013- April 2016, 61 cases) were compared. 
Results: The overall incidence of bearing dislocation was 4.1% (22/531). Nineteen cases were replaced with thicker bearing while three 
cases were treated by closed manual reduction. Of these 22 patients, 7 (32%, 7/22) cases had 2nd dislocation and 2 (9%, 2/22) cases had 
3rd dislocation. Patients with the old symmetrical bearing displayed a relatively high dislocation rate of 9.6% (18/187). However, this rate 
decreased highly significantly to 1.1% (4/344) after application of the new anatomic bearing (p < 0.001). With the anatomic bearing and the 
new Microplasty® instrumentation for 61 cases with an average follow-up of 3.4 years (range, 2-5.2 years) revealed no dislocation (0%).  
Despite a relatively high rate of dislocation, only 3 cases of 22 dislocations (14%, 3/22) required conversion to TKA in the present study. 
One case was converted to TKA after development of lateral osteoarthritis. Three patients deceased at their final follow up. Except for the 4 
cases which underwent TKA conversion, 18 patients (82%, 18/22) had a well-functioning prosthesis in situ until their final follow-ups.
Conclusion: Although the use of mobile-bearing UKA in Asian patients have resulted in high incidence of bearing dislocation, the frequency 
of dislocation decreased sharply owing to the improvement of bearing design and implantation system. With the anatomic bearing and the 
Microplasty® instrumentation system, dislocation rate is very low so mobile-bearing dislocation is not inevitable in Oxford medial UKA.
Acknowledgment: None 
Keywords: Unicompartmental Knee Arthroplasty, Oxford UKA, Bearing Dislocation

 Presentation No. 172  

Title: Does Unicompartmental Knee Arthroplasty Have Worse Outcomes in Spontaneous Osteonecrosis of the Knee Than in Medial 
Compartment Osteoarthritis? A Systematic Review and Meta-analysis

Authors:  CHAN YOON1 , SEUNG-BAIK KANG2 , CHONG BUM CHANG2 , MOON JONG CHANG2 , DO HWAN HAN2 , HYUNG JUN PARK2 , 
KEUMMIN HWANG2 , SOOHEE CHOI2 , HYESU BAEK2 , YUNSIL CHOI2 

Presenter: CHAN YOON Corresponding Author: CHAN YOON  Field: Knee
Affiliation: 1. SEOUL BUMIN HOSPITAL { Orthopaedic } , 2. SEOUL NATIONAL UNIVERSITY BORAMAE MEDICAL CENTER { Orthopaedic }  

Introduction: The role of unicompartmental knee arthroplasty (UKA) in spontaneous osteonecrosis of the knee (SONK) remains 
controversial, even though SONK involves only one compartment of the knee joint. We aimed to compare the survival rate and clinical 
outcomes of UKA in SONK and medial compartment osteoarthritis (MOA) via a meta-analysis of previous studies. 
Materials and Methods: We reviewed studies published in peer-reviewed journals to compare the outcomes of UKA between SONK and 
MOA. MEDLINE, Embase, and Cochrane Library were searched up to January 2018 with keywords related to SONK and knee arthroplasty. 
Studies were selected with predetermined inclusion criteria: (1) medial UKA as the primary procedure, (2) reporting implant survival or 
clinical outcomes of osteonecrosis and osteoarthritis, and (3) follow-up period > 1 year. Quality assessment was performed using the risk 
of bias assessment tool for non-randomized studies. A random effects model was used to estimate a pooled relative risk (RR) of revision 
for any reason and revision due to aseptic loosening of the implant. Standardized mean difference was estimated to compare the range 
of motion and clinical outcome scores between SONK and MOA groups. Sensitivity analysis was performed to examine effect sizes when 
only studies with relatively low risk of bias in quality assessment were included. Subgroup meta-analysis was carried out by type of implant: 
cemented fixed bearing vs. cemented mobile bearing vs. uncemented UKA.  
Results: A total of 1917 subjects have participated in 11 observational studies included in the current review. The incidence of UKA revision 
for any reason was significantly higher in SONK than in MOA group (pooled RR=1.83, p=0.009). However, the risk of revision due to 
aseptic loosening was not significantly different between the groups. Moreover, when stratified by the study quality, high quality studies 
showed similar risk of overall revision in SONK and MOA (p=0.71). Subgroup analysis revealed no significant difference in failure between 
SONK and MOA after cemented mobile and fixed bearing UKA. Results of uncemented UKA were reported only in one study, which 
showed higher failure of SONK compared to MOA. Clinical outcomes after UKA were similar between SONK and MOA (p=0.66). 
Conclusion: In our meta-analysis of retrospective observational studies, cemented UKA showed similar survival and clinical outcomes in 
SONK and in MOA. Our findings should be confirmed by prospective studies with large sample sizes and long-term follow-ups. Moreover, 
further studies designed specifically to compare the outcome of uncemented UKA in SONK and in MOA are needed. 
Acknowledgment: This work was supported by the Bio & Medical Technology Development Program of the National Research Foundation 
(NRF) funded by the Ministry of Science & ICT (2017M3A9D8063538). 
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Introduction: Unicompartmental knee arthroplasty (UKA) is an appealing treatment option in relatively young patients with intact 

anterior cruciate ligament (ACL). However, it is unclear whether combined ACL reconstruction with UKA lead to better clinical outcomes 

postoperatively in patients with isolated medial compartment osteoarthritis (OA) and ACL insufficiency. The purpose is to compare the 

clinical outcomes in patients with combined ACL reconstruction with UKA. 

Materials and Methods: In this meta-analysis, we reviewed studies that evaluated pain and function scores, range of motion (ROM) in 

patients treated with combined ACL reconstruction with UKA. The major databases were reviewed for appropriate studies from the 

earliest available date of indexing through December 31, 2018. No restrictions were placed on the language of publication 

Results: : A total of nine studies met the inclusion criteria and were analyzed in detail. Overall pain score (95% CI: -2.56 to -0.99; P<0.001), 

overall function score (95% CI: -2.30 to -0.36; P=0.007), and Tegner activity score (95% CI: -4.33 to -0.28; P=0.03) were significantly 

greater at final follow-up when compared to baseline. In contrast, there were no significant differences between baseline and final follow-

up in ROM (95% CI: -29.91 to 4.5; P=0.16). In addition, combined techniques had substantial proportions of knees exhibiting short-term (<5 

years) survival rates (186/193: 96.4%) 

Conclusion: This meta-analysis indicated that 96.4% of combined ACL reconstruction with UKA survive at short-term (<5 years). In 

addition, patients undergoing combined techniques 

Acknowledgment: Not applicable 
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Introduction: For patients with medial compartment arthritis, either a unicompartmental knee arthroplasty (UKA) or high tibial osteotomy 

(HTO) can be good option for pain relief and functional improvement. The purpose of this study was to compare survival rate and patient-

reported outcome measures (PROMs) after HTO and UKA using propensity score matching analysis with an average of 10-year follow-up. 

Materials and Methods: All patients who underwent a UKA between June 2003 and March 2010, with a minimum follow-up of 8 years 

were identified.  One to one propensity score matching for age, gender, body mass index, preoperative ROM and, preoperative Hip-Knee-

Ankle axis was performed to identify comparable patients who underwent a medial opening wedge HTO. Survivorship was analyzed using 

the Kaplan-Meier method. The endpoint of survival was revision of implant. Clinical outcomes were also assessed including ROM, KS Score, 

WOMAC Score, Forgotten Joint Score (FJS) and patient's satisfaction at the final follow-up. 

Results: Propensity score matching yielded 77 pairs of patients. Mean follow-up duration was similar in UKA and HTO groups. There were 

no significant intergroup differences between two groups regarding clinical outcomes. Two patients in UKA group underwent total knee 

arthroplasty conversion because of polyethylene wear. One patient in HTO group underwent total knee arthroplasty 9 years later due to 

osteoarthritis progression and one patient experienced plate removal due to infection. The overall survival rate was same between both 

groups. 

Conclusion: The survival rate and patient-reported outcome measures after HTO and UKA were similar between both groups in long term 

follow-up. 

Acknowledgment: none 
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Introduction: To compare uniplanar high tibial osteotomy (HTO) and biplanar HTO, especially in terms of the increase of posterior tibial 

slope (PTS) 

Materials and Methods: Medial opening-wedge HTO patients’ medical records and radiological results in a single institution were 

retrospectively reviewed. Pre- and post-operative serial radiographs, including Rosenberg, lateral view, and standing anteroposterior 

view of the whole lower extremity, MRI at post-operative day 2, and Womac score at post-operative two years were reviewed to evaluate 

radiological and clinical results including the change of PTS. 

Results: A total of 61 knees, including 34 uniplanar HTO and 27 biplanar HTO, were enrolled. There was no difference in pre- and post-

operative mechanical angle or incidence of the lateral hinge fracture, and all patients showed complete union at post-operative two years. 

The PTS was increased more in the biplanar group than in the uniplanar group (3.1 ± 2.6 in biplanae vs 0.8 ± 1.7 in uniplanar, p < 0.05). 

Womac scores were 72 ± 9.3 in uniplanar and 75 ± 5.8 in biplanar group (n.s.). 

Conclusion: Uniplanar medial opening-wedge HTO is better at preventing the increase of PTS than is biplanar HTO. 

Acknowledgment: All authors declare that they have no conflict of interest. 
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Introduction: Although posterior tibial slope (PTS) decreases after closing wedge high tibial osteotomy (CWHTO), the relationship between 

the PTS and the location of osteotomy hinge is not reported. The objectives of this simulation study is to find the relationship between the 

PTS and location of the osteotomy hinge. 

Materials and Methods: The tibial computed tomography images of six patients who underwent CWHTO for varus deformity were 

reconstructed in 3D using software. Then, virtual CWHTO was performed and the PTS was measured. The virtual osteotomy plane was 

defined as a horizontal plane located 2cm below the articular plane. In that plane, three osteotomy hinges were defined according to 

the location in the osteotomy plane. Middle hinge was defined as a middle point in lateral projection. Prominent hinge was the most 

protruding point and posterior hinge was 1cm behind the prominent hinge in osteotomy plane. PTSs of three different simulations using 

three different hinges were compared. 

Results: The PTS (significantly) changed according to the location of osteotomy hinge. The average PTS of pre-operative was 11.3 and it 

was changed to 11.2 when middle hinge was targeted. The average PTS was 9.8 and 8.6 when prominent hinge and posterior hinge was 

targeted, respectively. 

Conclusion: We found the correlation between the location of osteotomy hinge and PTS. PTS tend to decrease when the osteotomy hinge 

was located more posteriorly. To reproduce the PTS after CWHTO, middle osteotomy hinge should be targeted. 

Acknowledgment: I have no financial conflicts of interest 
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Introduction: Excessive lateral inclination of tibial plateau in the coronal plane after medial opening-wedge high tibial osteotomy (MOWHTO) 

is known to increase the shear forces on the articular cartilage and have association with inferior postoperative outcomes. However, 

comprehensive understanding of the risk factors for excessive lateral inclination of tibial plateau is still lacking. Thus, the purpose of this 

study was to examine risk factors and prevention strategies for the excessive lateral inclination of tibial plateau following MOWHTO. 

Materials and Methods: One hundred fifty six consecutive MOWHTOs from 142 patients of medial unicompartmental osteoarthritis (OA) 

who were followed up at least one-year were retrospectively enrolled. Patients were divided into 2 groups on the basis of postoperative 

medial proximal tibial angle (MPTA) of 95°. Of the 156 MOWHTOs, 122 (78%) had postoperative MPTA less than 95° (Control group) 

and 34 (22%) had MPTA of 95° or more (Excessive MPTA group). Patients demographics, radiographic parameters of anatomic factors 

(preoperative mechanical lateral distal femoral angle [mLDFA], MPTA, tibial posterior slope [TPS]), alignment factors (preoperative joint 

line obliquity [JLO], hip-knee-ankle [HKA] angle, joint line convergence angle [JLCA], weight bearing line [WBL] ratio), and surgical factors 

(amount of correction angle, postoperative WBL ratio, postoperative MPTA, postoperative PTS) and clinical outcomes (WOMAC score) 

were compared. Multiple logistic regression analyses were performed to determine the contribution of each factor to the excessive lateral 

inclination of tibial plateau following MOWHTO. 

Results: Multiple logistic regression analysis performed with five predictors found in univariate analyses showed that three variables, 

preoperative JLO ≥ 3° (OR: 6.019, 95% CI: 2.533 – 14.299, p = 0.000), JLCA ≥ 5° (OR: 4.310, 95% CI: 1.466 – 12.666, p = 0.008), and 

mLDFA > 90° (OR: 2.895, 95% CI: 1.020 – 8.214, p = 0.046) were the statistically significant risk factors of postoperative MPTA of 95° 

or above following MOWHTO. In addition, postoperative MPTA ≥ 95° (OR: 5.504, 95% CI: 2.156 – 14.053, p=0.000) was the significant 

predictor of overcorrection (WBL ratio ≥ 67.5%) following MOWHTO. 

Conclusion: Preoperative lateral inclination of joint line, JLCA, and mLDFA were the risk factors of postoperative MPTA  95° or above. 

Subsequently, MPTA 95° or above was a risk factor of overcorrection following MOWHTO. Surgeon should take these factors into 

consideration to minimize lateral inclination of tibial plateau when planning MOWHTO. In addition, he or she should pay attention not to 

make overcorrection by mitigating the amount of correction when MPTA is exceeding 95° intraoperatively. 

Acknowledgment: none 
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Introduction: Various studies reported the association between the fulfilment of patients expectations and satisfaction in knee 

arthroplasty. However, there is a lack of studies on the patient’s expectations and fulfillment in patients undergoing medial opening wedge 

high tibial osteotomy (MOWHTO). The purposes of this study were to: 1) investigate whether fulfilment of patient’s expectations following 

MOWHTO in Asian patients were related to postoperative satisfaction, and 2) identify less fulfilled expectation items . 

Materials and Methods: One hundred twenty-six Asian patients who underwent MOWHTO by a single surgeon were enrolled. Patient’s 

expectations were measured using the Hospital for Special Surgery- Knee replacement Expectations Survey (HSS-KRES). Fulfillment of 

expectations and satisfaction were evaluated using the Hospital for Special Surgery Knee Replacement Fulfillment of Expectations Survey 

(HSS-KRFES) and 5-point Likert Scale at 2 years postoperatively. Pre and postoperative patient-reported outcomes (PROs) were assessed 

using Western Ontario and McMaster Universities OA Index (WOMAC) score. Univariate and multivariate analyses were performed for 

prediction of the satisfaction.   

Results: Overall, 95 (75.4%) patients were satisfied following MOWHTO. Mean preoperative expectations score was 86.1 and 

postoperative fulfillment of expectations score was 76.6 at postoperative 2 years. In univariate analyses, expectations score over 90 points 

(p = 0.036), fulfillment of expectations score over 80 points (p < 0.001) and postoperative WOMAC subscores (pain: p = 0.030, function: 

p = 0.011 and total: p = 0.011) were associated with patients’ satisfaction after HTO. In multivariate analyses, the predictors of patients 

satisfaction were fulfillment of expectation score (95% CI: 1.066 – 1.158, p < 0.001) and WOMAC total score (95% CI: 0.917 – 0.994, p 

= 0.024) at postoperative 2 years. The 6 highest rates of patients' expectations were 'relieve pain', 'ability to walk', 'knee or leg straight', 

'ability to go up stairs', 'down stairs' and 'ability of daily activities'. The 3 highest rates of fulfillment of expectation were found for the 

expectation of 'straight knee or leg', 'ability to go up stairs' and 'ability of daily activities', whereas 'go down stairs' and 'pain relief' were in 

fourth and seventh from the lowest rates of fulfillment. 

Conclusion: Fulfillment of expectations was a major contributor to patient’s satisfaction following MOWHTO. In Asian patients, 

expectations regarding 'pain relief' and 'ability to go down stairs' were less often fulfilled. 
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Introduction: It was reported that meniscus extrusion was related with progressive knee osteoarthritis (OA) including joint space 

narrowing, cartilage loss, meniscus tear and chondral lesion. The incidence or clinical relevance of preoperative meniscus extrusion in 

patients with Medial Opening Wedge High Tibial Osteotomy (MOWHTO) has not been evaluated yet. Thus, the purpose of this study was 

to examine whether compartmental baseline meniscus extrusion was associated with patient-reported outcome measures (PROMs) of 

those who underwent MOWHTO. 

Materials and Methods: This retrospective study was undertaken in total of 150 patients who underwent MOWHTO with clinical and 

radiological assessment before operation and at 1, and 2 year after operation. Patients were grouped according to the severity of meniscus 

extrusion in the medial compartment. Meniscus extrusion was divided into four groups according to the width of extrusion (Grade 0: < 2.0mm, 

Grade 1: 2.0 to 2.9mm, Grade 2: 3.0 to 4.9mm, Grade 3: >5.0mm). Preoperative demographics including Kellgren-Lawrence (K-L) grading 

scale and postoperative Western Ontario and McMaster Universities OA Index (WOMAC) subscores were compared. Associations between 

the extent of meniscus extrusion and WOMAC subscores at postoperative one and two-year were assessed using linear regression analysis.

Results: Grade 3 of meniscus extrusion was identified in 36 (24.0%) of medial meniscus. There were no significant differences in 

demographics and radiographic data between Grade 3 and Grade 0 to 2 of meniscus extrusion, except K-L grade (p = 0.037). WOMAC 

pain and function scores at postoperative 1 and 2 year had significant inferior outcome in Grade 3 of meniscus extrusion compared to the 

other grade (all p < 0.05). There was also significant difference between Grade 3 and the other grade of meniscus extrusion over each time 

points for WOMAC pain and function score after adjusting for potential confounders of age, body mass index, K-L grade, and Hip-Knee-

Ankle angle (all p < 0.05). 

Conclusion: Preoperative meniscus extrusion over 5 mm was associated with inferior patient-reported outcomes in the patients with 

MOWHTO at one and two year after operation.   

Acknowledgment: None 
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Introduction: Spontaneous osteonecrosis of the knee (SONK) is a condition characterized by acute onset of knee pain affecting the elderly 

female population. Radiographic features of SONK typically appear later in the disease, making the use of magnetic resonance imaging (MRI) 

increasingly popular for early diagnosis. Till date, there has been no studies attempting to prognosticate SONK based on MRI findings. The 

primary aim of our study is to determine if the volume of the osteonecrotic lesion measured on MRI co-relates with poorer outcome in the 

form of requiring surgical intervention. The secondary aim of this study is to determine if there are any other MRI features which negatively 

prognosticates patients with SONK. 

Materials and Methods: A retrospective analysis of all patients under the care of a single surgeon with MRI-diagnosed SONK was evaluated 

from the period of January 2013 to December 2018. Basic patient demographics (age, gender, body mass index), follow-up period, time 

from symptom onset to MRI as well as the need for and time to surgical intervention were noted. The MRI images were reviewed by a 

musculoskeletal-trained radiologist and a fellowship-trained Orthopaedic consultant. MRI features evaluated include the osteonecrotic 

volume, location of lesion, degree of bony edema and cartilage damage, presence of medial meniscal tear and degree of meniscal extrusion.

Results: A total of 76 patients were identified. Ten patients ultimately required surgical intervention in the form of a total knee 

replacement. The osteonecrotic volume measured on MRI was not significantly associated with the need for surgical intervention. Only the 

degree of meniscal extrusion seen on MRI predicts the need for eventual surgery. Patient demographics and other MRI features were not 

significantly associated with predicting need for surgery. 

Conclusion: The volume of osteonecrotic lesion measured on MRI was not significantly associated with the eventual need for surgery. Only 

the degree of meniscal extrusion was significantly associated with the need for subsequent surgical intervention. Most patients even with 

large osteonecrotic volume appear to be successfully managed conservatively during the follow-up period. 

Acknowledgment: Nil.  
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Introduction: This study aimed to determine which preoperative factors affect the postoperative change in the joint line convergence angle 

(JLCA) by preoperatively quantifying soft tissue laxity. 

Materials and Methods: Thirty-four patients who underwent medial open-wedge high tibial osteotomy (HTO) with a navigation were 

analysed. The JLCA change after HTO was calculated using standing long-bone anteroposterior radiographs taken preoperatively and 6 

months postoperatively. Latent soft tissue laxity was defined as the amount of soft tissue that can be extended to valgus or varus from the 

weight-bearing position, and calculated by subtracting the JLCA on weight-bearing standing radiographs from that on stress radiographs. 

Multiple linear regression was performed to determine the preoperative factors that statistically correlated with the postoperative JLCA 

change. 

Results: In multiple linear regression, JLCA change had a statistically significant correlation with latent medial laxity (R = 0.6) and a 

statistically borderline significant correlation with correction angle (R = 0.2). These imply that the postoperative JLCA change increased 

by 0.6° per 1° increase in latent medial laxity, and increased by 0.2° per 1° increase in correction angle. Latent medial laxity was the most 

crucial factor associated with postoperative JLCA changes. 

Conclusion: The JLCA change could be larger in patients with large latent medial laxity or severe varus deformity requiring a large 

correction, which could lead to unexpected overcorrection in HTO. Postoperative JLCA change should be considered in preoperative 

surgical planning. Target point shifting within the hypomochlion point could be a strategy to prevent overcorrection, especially in patients 

with large latent medial laxity. 

Acknowledgment: We appreciate Dae-Hee Lee for his effort in providing medical advice in this study. 
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Introduction: It is assumed that medial joint instability could be prevented during medial open wedge high tibial osteotomy (HTO) when 

the superficial medial collateral ligament (sMCL) is released at the distal part and pes anserinus is repositioned under the plate and sutured; 

here, we compared medial joint stability relaxation before and after plate removal. 

Materials and Methods: A total of 21 patients who underwent medial open wedge HTO for genu varum and medial degenerative 

were enrolled. After making an L-shaped incision of the pes anserinus, sMCL was released from the distal portion during surgery. After 

osteotomy and plate fixation, sMCL was re-attached and pes anserinus was repaired underneath the plate. After a mean period of 31.1 

months, plate removal was performed. Before and after plate removal, a valgus force of 40 N was exerted at extension and at a flexion 

position of 20°. Medial stability was evaluated and compared by measuring the joint lone convergence angle (JLCA). 

Results: JLCA in the extension state before and after plate removal was 1.8° each, without any significant difference (p=0.348); there were 

also no significant difference in JLCA before HTO operation (p=0.198 and p=0.835, respectively). JLCAs at a knee flexion position of 20° 

were 1.8 and 1.7 degrees before and after plate removal, without any significant difference (p=0.458). 

Conclusion: Releasing the sMCL without cutting and repairing pes anserinus underneath the pate during medial open wedge HTO could 

facilitate maintenance of medial joint stability even after plate removal. 
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Introduction: Severe tibiofemoral (TF) subluxation >10 mm is a contraindication for high tibial osteotomy (HTO). However, the relationship 

between the degree of preoperative TF subluxation at <10 mm and postoperative radiographic/clinical outcomes remains unclear. 

Materials and Methods: Sixty-seven patients who underwent open wedge HTO with a planned postoperative mechanical femorotibial 

angle (mFTA) of 3° valgus were retrospectively studied. The minimal subluxation (MIN) group included 39 patients with TF subluxation 

<5 mm, while the moderate subluxation (MOD) group included 28 patients with TF subluxation of 5-10 mm. The preoperative and 1-year 

postoperative mFTA, TF subluxation, medial proximal tibial angle (MPTA), joint line convergence angle (JLCA), preoperative Kellgren-

Lawrence (K-L) grade and varus-valgus laxity were evaluated. Clinical outcomes were evaluated with the Knee Society Knee Score (KSKS), 

Knee Society Function Score (KSFS) and pain visual analogue scale (VAS). 

Results: The mean preoperative TF values in the MIN and MOD groups were 3.1±1.0 mm and 6.7±1.6 mm (p<0.001), respectively, with 

no significant difference in K-L grades. The MIN group demonstrated a significantly smaller varus preoperative mFTA (p<0.001), larger 

MPTA (p=0.011), smaller JLCA (p=0.004), and less varus laxity (p=0.023). Postoperative TF subluxation, MPTAs, and JLCAs did not differ 

significantly between the two groups, while the postoperative mFTA was significantly different (p=0.001), with unintended overcorrection 

in the MOD group. No significant difference in postoperative clinical scores was observed. 

Conclusion: After HTO, compared to patients with TF subluxation <5 mm, patients with TF subluxation of 5-10 mm were more likely to 

demonstrate unintended valgus overcorrection on 1-year postoperative radiography. 
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Introduction: For patients with medial compartment knee osteoarthritis, open-wedge high tibial osteotomy (OWHTO) can be good 

option for pain relief and functional improvement. The clinical outcome after OWHTO are dependent on the correction of the lower limb 

alignment. However, OWHTO sometimes result in correction errors, such as overcorrection. Tsukada reported that the overcorrection after 

OWHTO did not affect cartilage regeneration. Dugdale et al. interpreted the overcorrected knee as negative because unicondylar weight 

bearing resulting from distraction of the medial compartment is undesirable and could result in rapid lateral compartment deterioration, 

gradual medial collateral ligament failure and possible progressive valgus deformity. The purpose of this study was to analyze patient-

reported outcome measures (PROMs) after HTO affected by final medial proximal tibial angle(MPTA) using propensity score matching 

analysis with an average of 5-year follow-up. 

Materials and Methods: Retrospectively, we reviewed the records of 293 knees from January 2008 to Dec 2013. The patients who 

underwent valgus opening-wedge HTO for medial unicompartmental osteoarthritis with varus deformity (Kellgren-Laurence grade >III) 

and a minimum follow-up of 4 years were included. Thirty-six knees, MPTA at final follow-up over 95°(group A); 108 knees, MPTA at final 

follow-up under 95° were included in the study. For comparison of both group, we qualized the baseline prognostic factors of the two 

groups by using propensity score matching. A propensity score was calculated with baseline variables by using logistic regression analysis. 

The propensity score was based on the following baseline covariates: Age, gender, preoperative hip-knee-ankle angle(HKA), body-mass-

index (BMI), and preoperative range of motion in knee. Clinical outcomes were also assessed including ROM, KSS pain, KSS function, 

WOMAC Score preoperatively and postoperatively at the final follow-up. 

Results: Propensity score matching yielded 31 pairs of patients. Age, gender, preoperative hip-knee-ankle angle(HKA), body-mass-index 

(BMI), and preoperative range of motion in knee were shown to be similar between two groups. Mean MPTA at final follow-up was 96.1° 

in group A, 90.4° in group B. The mean PROMs at final follow-up in group B were better than those in the group B without significant 

difference (p>0.05) 

Conclusion: increased MPTA in OWHTO was shown to affect patient-reported outcome measures in mid-term follow-up. Long-term 

follow up studies are needed to evaluate survivorship of MPTA in HTO and determine the correlation between MPTA and clinical outcome. 
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Introduction: Medial opening wedge high tibial osteotomy (MOWHTO) has gained popularity in recent years for the treatment of medial 
compartment osteoarthritis of the knee. However, it may be associated with delayed union, nonunion and loss of correction. Stable 
fixation is necessary for healing of the osteotomy and reducing the risk of nonunion and loss of correction. With the development of 
current locking systems, recent researches reported that filling the osteotomy defect was unnecessary. To the best of our knowledge, 
there are no previous reports on prospective serial monitoring of bone healing after MOWHTO without bone graft. The purpose of this 
prospective study was to investigate the osteotomy gap filling rate after MOWHTO using a locking plate without bone graft, and to 
evaluate whether alignment correction could be maintained on serial plain radiographs. 
Materials and Methods: This prospective study included the patients who underwent MOWHTO at single university hospital between 
October 2013 and June 2016. Exclusion criteria were rheumatoid arthritis, an age of > 65 years, and range of motion < 100° and flexion 
contracture of >10°, and a minimum follow-up of <18 months. Radiographs were taken preoperatively, postoperatively, at 1, 3, 6, 12, 
18 month, and 2 year after surgery. Radiographic examinations included weight bearing long-standing anteroposterior (AP) view of the 
whole lower extremity, as well as, AP, lateral, and both oblique views of the knee. At each follow-up radiographs, gap filling was measured 
on the oblique view of the knee according to the method described by Staubli. Alignment correction and maintenance of correction were 
assessed on the weight bearing long-standing AP view of the lower extremity using two radiologic parameters of mechanical axis (MA) 
angle and weight-bearing line (WBL) ratio. All surgeries were performed by a single surgeon. 
Results: Among 51 knees, 49 knees (45 patients) met the criteria of this study. Mean opening gap was 10.2 ± 2.9 mm (range, 7-20 mm). 
Serial gap healing rate was 31% ± 4% postoperatively, 38% ± 4% at 1 month, 51% ± 7% at 3 months, 66% ± 5% at 6 months, 84% ± 7% 
at 12 months, and 89% ± 5% at 18 months. The MA angle was 6.9° ± 2.6°of varus preoperatively and 6.9° ± 2.6° at 1 month (P < 0.05). 
The WBL ratio was 21% ± 11% preoperatively and 61% ± 6% at 1 month. MA angle and WBL ratio were maintained until 18 months 
postoperatively (P > 0.05). There were no patients who required revision surgery or bone graft. 
Conclusion: Spontaneous and nearly total gap healing of the osteotomy site was achieved after MOWHTO using Tomofix without bone 
graft. Routine addition of bone graft, as a part of the MOWHTO, might be unnecessary. 
Acknowledgment: none 
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Introduction: Open wedge high tibial osteotomy(OWHTO) can have a possibility of changing tibial rotational alignment in addition to 
lower limb alignment of coronal view and tibial slope on sagittal view. Such an interoperative change of tibial rotational angle can interrupt 
the bone union after osteotomy and affect the clinical results including the gait pattern and patellar tracking. We evaluated the changes of 
the tibial rotational angle before and after surgery and compared the results according to the level of the osteotomy. 
Materials and Methods: 46 patients and 50 knees that underwent OWHTO and undertaken the computed tomography before and after 
surgery were enrolled in this study. We excluded 2 patients and 2 knees who underwent revision OWHTO due to nonunion. The mean age 
was 60.8±6.6 old years, mean follow-up period was 60±4.8months. 42 knees were diagnosed as Kellgren-Lawrence grade 3 and 8 knees 
were diagnosed as grade 4. We checked the changes of tibial torsion angle(TTA), the mechanical tibiofemoral angle(mTFA) before and 
after surgery. We compared changes of the TTAs between 28 knees who had a lateral cortical osteotomy line above tip of the fibula(group 
A) and 22 knees who had lateral cortical osteotomy line on below tip of the fibula(group B). Clinical analysis was performed through 
the comparison of the preoperative and postoperative Lysholm and IKDC scores. The statistical analysis used SPSS 20 through paired 
independent and paired student T test. 
Results: The changes of TTAs in the subjects of 50 knees were from preoperative mean 29.26±5.6° to postoperative mean 25.36±6.4 °
(P=0.032). Internal rotation(n=30, from mean 29.6 to mean 25.5) of distal tibia was more increased than its external rotation(n=0) after 
surgery, which show statistical significance(P=0.032). mTFAs were corrected from preoperative mean -6.4±2.7° to postoperative mean 
5.5±2.2°(P=0.021). The TTA of group A was preoperative mean 29.6± 4.4° and postoperative mean 27.4±4.8 °(P=0.041) and the TTA of 
group B was preoperative mean 29.3±5.3° and postoperative mean 23.1±4.9°(P=0.024). There was statistical significance between group 
A and B(P=0.042). Lysholm and IKDC of group A and B were preoperative mean 49.1±3.5,  and mean 49.0±15.2 and postoperative mean 
85.7±8.56, mean 78.0±17.6. There was no statistical significance between both groups (P=0.145, P=0.245). 
Conclusion: Open wedge high tibial osteotomy could have interoperative changes of tibial rotational angle which was internal rotation of 
distal tibia after surgery in all cases, and thus, we should be attentive to prevent rotational changes during surgery. Location of the lateral 
cortical osteotomy line above the tip of fibula could reduce the chances of tibial torsional change. 
Acknowledgment: There was no conflict of interest or financial support The authors thanks to Dr. Cho for statistical analysis 
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Introduction: Medial open wedge high tibial osteotomy (HTO) reduces loading of the medial joint, but if the mechanical axis is changed to 

the valgus, the loading of the lateral and patella-femoral joints can be increased. We evaluated the cartilage and clinical conditions after 

medial open wedge HTO and factors affecting the outcomes of the procedure were investigated. 

Materials and Methods: From January 2011 to March 2018, 29 patients (9 men and 40 women) of an average age of 54.9 years (42–63) 

and who underwent medial open wedge HTO owing to varus deformity and medial osteoarthritis were selected. Plate removal was 

performed at an average period of 37.0 (range, 13–89) months after an HTO, while diagnostic arthroscopy was performed during medial 

open wedge HTO and plate removal. The cartilage condition of each joint and the clinical results including Hospital for Special Surgery (HSS) 

score, Knee Society Knee score (KS) and function score (FS), and patellar score were also compared. Preoperative cartilage state, meniscus 

degenerative change, clinical scores, and postoperative correction degree affect cartilage and clinical results. 

Results: After medial open wedge HTO, the mechanical axis was corrected from 14.2% to 59.9% and the patellar height (Insall–Salvati 

index) decreased from 0.91 to 0.84. The joint conditions of each region improved the cartilage at the medial side of the femur and the 

tibia regions, and the joint cartilage at the lateral side of the femur and tibia regions deteriorated. There was no change in the cartilage 

at the patellar and femoral groove. HSS, KS, and FS improved, but the patellar score remained unchanged. In the overcorrection group, 

cartilage condition significantly deteriorated in the lateral side of the tibia as opposed to that in the under-correction group; other joint 

cartilage conditions and clinical results were not relevant to the correction degree. Degenerative changes in the medial meniscus before 

surgery were not associated with joint changes and clinical results. In the better cartilage condition of preoperative femoral groove region, 

more severe cartilage deterioration occurred postoperatively. The lower the preoperative clinical score, better is the improvement in 

postoperative clinical results. 

Conclusion: In patients who underwent medial open wedge HTO, the cartilage condition of the medial joint, lateral joint, and 

patellofemoral joint improved, deteriorated, and remained unchanged, respectively. Compared with postoperative under-correction, 

postoperative overcorrection significantly worsened the lateral tibia joint, and the lower the preoperative clinical score, better is the 

improvement in postoperative clinical results. 
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Introduction: With surgical modifications reflecting plate design differences of the specific rigid locking plate adding a metal wedge, 

uniplane high tibial osteotomy(HTO) has fewer lateral-hinge fractures and fewer plate irritations than biplane HTO. 

Materials and Methods: Uniplane HTO with a rigid locking plate adding a metal wedge was compared with biplane HTO with a rigid 

locking plate including a proximal D-hole. For comparison, the HTO patients’ medical records and radiological results in a single institution 

were retrospectively reviewed. The Oxford knee score 2 years post-operation, CT scan at post-operative day 2 and serial standing long-

bone scanography were reviewed to evaluate clinical outcome and radiological results, including the incidence of lateral-hinge fracture, 

plate irritation and correction loss to varus alignment. 

Results: A total of 103 knees, including 59 uniplane HTO and 44 biplane HTO, were enrolled. The Oxford scores were 38.1±7.8 in the 

uniplane group and 35.9±8.3 in the biplane group. (n.s.) On CT scans, more lateral hinge fractures developed in the biplane group, and 7 

knees (12%) of the uniplane group and 12 knees (27%) of the biplane group had Takeuchi type I stable hinge fracture (p<0.05); unstable 

fracture was not noted in either group. Plate irritation occurred in 9 knees (19%) of the uniplane group and in 14 knees (32%) of the 

biplane group, and the difference was statistically significant. (p<0.05) 

Conclusion: In clinical situations including the use of surgical modifications reflecting plate design differences, fewer lateral-hinge fractures 

developed after uniplane medial opening-wedge HTO compared with biplane HTO. Uniplane HTO potentially represents a better option 

than biplane HTO for the prevention of lateral-hinge fracture. 

Acknowledgment: All authors declare that they have no conflict of interest. 
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Introduction: Universally bone grafting was mandatory for medial open wedge high tibial osteotomy(MOWHTO). But, after using Locking 

compression plate in MOWHTO, the bone grafting is controversial. The purpose of this study was to evaluate the clinical and radiographic 

results of MOWHTO with/without bone grafting. 

Materials and Methods: From May 2013 to January 2018, we retrospectively reviewed 92 cases who underwent MOWHTO less than 

12.5mm in the medial compartment osteoarthritis of knee and followed up more than 1 year. The average follow-up period was 14 (12-32) 

months. 34 cases underwent MOWHTO using Tomofix® with bone grafting(Group A) and 58 cases underwent only MOWHTO without 

bone grafting(Group B). The preoperative and postoperative mechanical femorotibial angles were measured to evaluate the lower limb 

alignment, we evaluated bone union based on the degree of posterior cortical bone union on lateral plain radiography. 

Results: BMI of the Group A was 25.4 and Group B was 25.5, there was no difference between the two groups(p=0.835). Bone union was 

achieved in all cases and the union time was 5.1 months in the Group A, 6.2 months in the Group B, union time in group A was statistically 

significantly faster(p=0.026). The correction angle was defined as the difference between the mechanical femorotibial angle measured 

at preoperatively and 6 weeks postoperatively, 8.58 degrees in Group A, and 7.52 degrees in Group B, which were not statistically 

significant(P=0.096). The loss of the correction angle was defined as the difference between the mechanical femorotibial angle at 6 

weeks postoperatively and the last follow-up, 0.69 degrees in Group A and 0.74 degrees in Group B, there was no statistically significant 

difference(P=0.904). 

Conclusion: In MOWHTO with a correction of less than 12.5 mm, additional bone grafting allowed early bone union about one month. 

But bone union was obtained in all cases without bone graft, and there was no difference in radiological evaluation. So, in MOWHTO with 

a correction of less than 12.5 mm, bone grafting is not necessarily required. 

Acknowledgment: Not applicable 
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Introduction: We evaluated osteotomy gap filling and clinical outcomes in patients undergoing opening-wedge high tibial osteotomy 

(OWHTO) with bone gaps filled with morcellized bone allograft compared to the osteotomy with bone gaps left unfilled. 

Materials and Methods: Forty-six cases underwent OWHTO using TomoFix plate as a fixative. Sixteen patients whose osteotomy gap was 

left unfilled (Group1) and seventeen patients whose osteotomy gap was filled with morcellized bone allograft (Group2) were compared. 

Radiographic and clinical outcomes were assessed using the rating system for OWHTO at six months, 1, 2, and 3 years postoperatively. 

Results: Radiographic evaluation showed that union rate of the osteotomy gap was 49.1% and 46.8% in group1 and group2 at six 

months(p>0.05), respectively. The rate was 70.3% vs. 75.3%, 88.6% vs. 91.4%, and 100% vs. 94.4% at postoperative one year(p>0.05), 

two year(p>0.05), and three year(p>0.05), respectively, in group1 and group2. Clinically, Knee Society score and WOMAC score was similar 

between both groups in all the time points. 5-point Likert scale to assess the global satisfaction of the patient rated 4.75 and 3.86 in 

group1 and group2 in the third postoperative year, which was significant difference (p=0.027). 

Conclusion: The use of morcellized bone allograft to fill the osteotomy gap in the high tibial opening wedge osteotomy did not show any 

difference in terms of radiographic callus formation. However, clinically, subjective patient satisfaction was better in the cases with the 

osteotomy gap unfilled in the longer term follow up. 
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Introduction: To assess the position of patella against the horizontal line on the anterior cortex of femoral shaft and condyle, the lateral 

radiograms of the 90° flexed knees were utilized, and the obtained data were compared with Insall-Salvati ratio, and particularly to validate 

its clinical significance in case of TKA knees. Up to now patellar position was assessed in most cases by Insall-Salvati ratio. However, after 

TKA knees the application of Insall-Salvati methods is not acceptable, because Insall-Salvati ratio does not change in spite of real positional 

change of patella after TKA knees. 

Materials and Methods: 56 non-TKA knee cohort and 124 TKA knees were subjected to this study. Lateral knee radiograms are utilized 

for the patellar position by the two different knee flexion ; 30° and 90°. For Insall-Salvati and Blumensaat assessment knees were flexed 

30° and in a remainder knees were flexed to 90°. For comparison in this study, Insall-Salvati method and 90° flexed knee radiograms were 

selected to validate their clinical significance. 

Results: Normal patellar length was 4.5cm, and average patellar tendon length was 4.6cm. Insall-Salvati ratio was 0.98. The ratio over 1.2 

was in 5 knees, and that below 0.8cm was 2 knees. On the contrary to normal Insall-Salvati ratio, there were some cases with low riding 

patella in the non-TKA knees when assessed by 90° flexed lateral knee radiograms, but no high riding patella. In 124 TKA knees, preop 

patellofemoral interval (PFI) below 20% of patellar length numbered 74 (59.6%), while PFI over 20% numbered 50 knees (40.3%). In post-

TKA knees patellar position varied in most cases except 4 cases (3.2%). PFI below 20% of patellar length numbered 72 (58.0%), while PFI 

exceeds over 20% numbered 52 (41.9%). 

Conclusion: Above data suggested that after TKA knees in around 40% of knees patellar position changed took place significantly which 

may affect quadriceps mechanism, and lead to early failure. 

Acknowledgment: No potential conflict of interest to this article was reported. 
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Introduction: End-stage osteoarthritis (OA) with old neglected dislocation of patella is a rare condition that the patella is laterally dislocated 

without being reduced. Although the management of these patients are still unclear, primary total knee arthroplasty (TKA) can be a useful 

treatment option. The purpose of this study is to report clinical and radiological outcomes using our surgical technique.   

Materials and Methods: Ten knees of 6 patients with OA with old neglected patellar dislocation were retrospectively reviewed. All patients 

were treated with primary TKA. Extensive lateral release was performed in every case to balance patellar tracking. In one case, quadriceps 

lengthening is required due to the contracture. Clinical outcome data, namely, Knee Society knee (KSKS) and function scores (KSFS), 

Western Ontario and McMaster Universities Osteoarthritis (WOMAC) index, and the range of motion (ROM) were reviewed. Radiologic 

measurements including mechanical femorotibial angle and patellar tilt angle were assessed. The mean follow-up period was 38 months.   

Results: There were significant improvements in all postoperative clinical outcomes (p < 0.05). The mean KSKS improved from 36.7 ±16.5 

preoperatively to 88.3±5.3 at the last follow-up and the mean KSFS from 35.0±12.8 to 85.5±7.8. The mean preoperative WOMAC index 

was 52.8±7.7 and improved to 14.3±4.9. The mean ROM was also improved from 120.1±15.2° to 125.0±6.7° and the flexion contracture 

from 9.1±10.9° to 1.8±2.5°. The mean preoperative mechanical femorotibial angle was 7.9±6.5° valgus, whereas the angle of the last 

follow-up was 0.7±1.6° valgus. The preoperative mean patellar lateral tilt angle was 25.6±15.1°, indicating lateral dislocation, and improved 

to 2.8±4.1°. 8 patellas, including 6 hypoplastic patellas, were resurfaced with an all-polyethylene component. There was no complication 

during follow-up period.   

Conclusion: Primary TKA is an effective surgical procedure to correct the pathologies in end-stage OA with old neglected dislocation of 

patella. The outcome of these patients is satisfactory without any complication during mean 38 months follow-up. 

Acknowledgment: none 
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Introduction: Although trochlear dysplasia has been classified mainly by using Dejour’s classification, there are disadvantages of poor 

consistency among observers. One of main reason is that there is not detailed anatomical information about trochlear dysplasia. So the 

goal of this study is to analyze their morphological features by reconstructing the patient’s femur in three-dimensions. 

Materials and Methods: Patients with trochlear dysplasia taking 3D CT scans of the entire femur were enrolled. 40 femurs with recurrent 

patellar dislocation and 20 normal femurs were reconstructed in three-dimensions through the software. Then, the shape of trochlear 

groove and the variation of deepest point by tracking angle (plane 0, 15, 30, 45, 60, 75, 90, 105) was analyzed. 

Results: The distance from medial epicondyle to the point on TEA corresponding to the most cortical medial condyle was long in dysplasia 

group (plane 0, 15, 30). The distance from TEA to the deepest point was long in dysplasia group (plane 0, 15, 30). There was no significant 

difference in the tracking route of the trochlear groove. 

Conclusion: Even according to Dejour’s report, the intraobserver, interobserver agreement of the classification was 30 to 78%, 24 to 58%, 

respectively. In another study, adequate lateral radiographs were obtained in only 22 percent. Low reliability in the current classification 

method is due to lack of quantitative analysis of trochlear dysplasia. If this quantitative and three-dimensional analysis is developed, it can 

be clinically applicable and helpful for the diagnosis and the operation. 
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Introduction: This study was performed to correlate the preoperative axial MRI views and arthroscopic surgical findings to identify the two-

dimensional shapes in rotator cuff (RC) tears. 

Materials and Methods: This study included 166 patients who underwent arthroscopic repair between 2015 and 2018. Preoperative 

coronal, sagittal, and axial MRI views were evaluated for tear size and geographic configuration in axial sections, and the length and the 

width were measured and were matched with arthroscopic surgical reports by lateral portals. In addition, the correlation between tear 

shape and SST/IST degenerative change was evaluated.   

Results: The agreement of axial MRI views with the arthroscopic reports was 88.0% in crescent, 97.2% in longitudinal, 78.6% in massive, 

and 100% in RC arthropathy tears. The mean agreement rate of axial MRI views with arthroscopic reports was 81.9%. There was a 

significant relation between classification of the MRI measures and the arthroscopic findings. Mean mediolateral and anteroposterior tear 

sizes on axial MRI were 16.68 mm and 19.33 mm, Mean mediolateral and anteroposterior tear sizes by arthroscopic reports were 21.49 

mm and 21.04 mm. Tear sizes by MRI axial images were 71.3% of arthroscopic reports. SST/IST degenerative changes were noted in most 

patients with massive tears and RC arthropathy (p = .001). 

Conclusion: RC tear shape on preoperative axial MRI view had close agreement with arthroscopic findings by lateral portal, and tear 

size by preoperative axial MRI views was 71.3% of that of arthroscopic reports. Axial MRI views helped to predict the geometric tear 

configuration of RC tears. 
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Introduction: The purpose of this study was to compare clinical and radiological outcomes after arthroscopic repair of two different rotator 

cuff tear (RCT) configurations: Anterosuperior rotator cuff tear (ASRCT) and RCT with subscapularis involvement. We hypothesized 

that, although both tear configurations would show significant improvement in clinical outcomes after arthroscopic repair, the RCT with 

subscapularis involvement where the anterior rotator cable maintains its integrity would have better clinical outcomes and structural integrity. 

Materials and Methods: This study included two hundreds twenty-six patients who underwent arthroscopic repair of an ASRCT (Group A) 

and RCT with subscapularis involvement (Group B). The visual analogue scale (VAS) pain score, subjective shoulder value (SSV), American 

Shoulder and Elbow Surgeons (ASES) score, University of California at Los Angeles (UCLA) shoulder score, and active range of motion 

(ROM) were assessed. Modified belly press test was done to assessed strength of subscapularis muscle. Cuff integrity was evaluated using 

magnetic resonance arthrography (MRA) or computed tomographic arthrography (CTA) at 6 month postoperatively. 

Results: At three-year follow-up, the VAS score, SSVs, ASES scores, UCLA shoulder scores, active ROM, and modified belly press test 

showed significant improvement in both groups (p <0.001). However, these improvements observed no statistical significance between the 

two groups. On follow-up radiologic evaluations, no significant difference of retear rates between Group A (23.4%) and Group B (19.3%). 

Conclusion: The presence of the anterior cable involvement of the ASRCT did not affect postoperative clinical outcomes and re-tear rate 

compared with RCT with subscapularis where the anterior cable integrity was maintained, although the ASRCT was related with more 

significant preoperative supraspinatus fatty infiltration. 
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Introduction: Repair of anchor pullout during or after arthroscopic rotator cuff surgery is cumbersome and difficult to manage. Pullout 

results in much larger holes than those created for anchor insertion, and thus, utilizing same locations is problematic. Furthermore, 

bone quality is not good in these patients, and as a result, choosing another location for anchor insertion is not always feasible. The null 

hypothesis was that success rates and anatomical outcomes would be similar for all techniques. 

Materials and Methods: Patients that underwent arthroscopic rotator cuff repair using a single row repair technique between January 

2010 and July 2018 were included. 1076 patients (1016 primary full-thickness tears and 60 revision cases) were identified. In 483 patients 

rotator cuff repair was performed using screw-in type bio-absorbable or bio-composite anchors, and 593 patients soft anchors were 

used. When intraoperative anchor pullout occurred, it was managed by buddy screwing, anchor insertion in a different location, cement 

augmentation, or bar anchoring with a threaded Steinmann pin (S-pin). Plain radiography was performed in all 1076 patients immediately 

after surgery, and routine postoperative sonography was performed at 5 weeks after surgery and again at 3 and 6 months to check anchor 

locations and healing states of rotator cuffs. 

Results: : Fifty-two patients experienced anchor pullout intra- or postoperatively. Anchor pullouts were more frequently observed for larger 

tears, women, older patients, and patients with preoperative stiffness. For screw-in type anchors, anchor pullout during surgery occurred 

in 16 cases and all were managed using the buddy screwing technique. For soft anchor insertion cases, anchor pullout occurred in 32 cases 

and was managed by anchor insertion in a different location, cementing augmentation, or anchoring with an S-pin. Three cases managed by 

buddy screwing and 2 cases managed by anchor insertion at a different location had anchor failure after pullout repair. No differences in age, 

gender, tear size or preoperative stiffness were observed between patients that underwent buddy screwing, anchor insertion at a different 

location, or the S-pin bar technique. Tendon healing at 6 months was observed in 12 of 16 patients treated by buddy screwing, 11 of 17 

treated by anchor insertion in a different location, 2 of 2 treated by cement augmentation, and 12 of 13 treated by S-pin bar anchoring.

Conclusion: Intraoperative anchor pullout is uncommon and a cumbersome complication to deal with because utilization of the failure site 

is hindered by a large hole and anchor insertion at another location is often prevented by lack of sound bone, and thus, buddy screwing or 

selection of another anchor location cannot guarantee stability. However, bar anchoring using the S-pin method could be used to utilize 

primary anchor sites and results appear to be favorable. 
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Introduction: The arthroscopic suture bridge technique using medial knot tying has proved to provide firm fixation of torn rotator cuff by 

increasing the footprint contact area and pressure. However, a strangulation of rotator cuff such as dog ear deformity is encountered not 

infrequently when conventional suture bridge technique is used.To evaluate the structural and functional outcomes of the use of a medial 

knotless suture-bridge technique to decrease a cuff strangulation deformity compared with a conventional suture-bridge method in 

rotator cuff repair.  

Materials and Methods: A consecutive series of 80 patients aged 50 to 72 years who underwent arthroscopic rotator cuff repair for full 

thickness medium-sized to large tears was evaluated. Patients were divided into 2 groups according to repair technique: a conventional 

suture-bridge technique (40 patients; group A) versus a medial knotless suture-bridge technique (40 patients; group B). Radiographic 

evaluations included postoperative cuff integrity using MRI. Functional evaluations included pre- and postoperative range of motion (ROM), 

pain visual analog scale (VAS), the University of California, Los Angeles (UCLA) shoulder rating scale, the Constant score, and the American 

Shoulder and Elbow Surgeons (ASES) score. All patients were followed up clinically at a minimum of 1 year. 

Results: When the 2 surgical techniques were compared, postoperative structural integrity by Sugaya classification showed the distribution 

of types I:II:III:IV:V to be 15:15:2:5:3 in group A and 21:12:4:2:1 in group B. Group B showed a favorable Sugaya type compared with group 

A (P<001). The postoperative healed : retear rate was 32:8 in group A and 37:3 in group B, with a significantly lower retear rate in group B (P 

= .021). However, there were no significant differences in ROM and all functional outcome scores between the 2 groups postoperatively.  

Conclusion: A medial knotless suture bridge technique to prevent a rotator cuff strangulation deformity provided better structural 

outcomes than a conventional suture-bridge technique for medium-sized to large rotator cuff tears. This technique may ultimately provide 

better functional outcomes by decreasing the retear rate. 

Acknowledgment: none 

Keywords: rotator cuff tendon, dog ear deformity, re-tear rotator cuff

 Presentation No. 198  

Title: Patient’s Perception about the Existence of Retear after Rotator Cuff Repairs

Authors:  TAE KANG LIM1 , SEONG CHEOL PARK1 , HAN HUN KIM1 

Presenter: SEONG CHEOL PARK Corresponding Author: TAE KANG LIM  Field: Shoulder and Elbow

Affiliation: 1. EULJI MEDICAL CENTER, EULJI UNIVERSITY. { Orthopaedic }   

Introduction: After rotator cuff repair, failure of repaired tendon is a concern to the surgeons, as well as to the patients. However, the 

cost-effectiveness of routine postoperative evaluations for repair integrity with use of magnetic resonance images (MRI) remains in doubt 

because retear does not always translate into clinical failure and few patients with retear require revision surgery. The purpose of this study 

was to evaluate the perception about the existence of retear by the patients and the surgeon at 6 months after rotator cuff repair. We 

hypothesized that failure of rotator cuff repair would not be accurately perceived by the patient and the surgeon without postoperative 

MRIs 

Materials and Methods: The study consisted of a cohort of 95 consecutive patients who had an arthroscopic rotator cuff repair performed 

by a single surgeon between Jan 2016 and February 2018, and MRI evaluations of repair integrity 6 months after surgery. Data of 

perception about the existence of retear was collected at 6 months follow-up visit by the patients and the operating surgeon, without 

knowledge of postoperative MRI results. Those outcomes were correlated to postoperative MRI results, as the reference standard. 

Postoperative MRIs were classified according to Sugaya classification, and type 4 or type 5 repair was defined as retear. Clinical outcome 

evaluations included pain visual analogue scale (VAS), the American Shoulder and Elbow Surgeons (ASES) score, the University California 

Los Angeles (UCLA) scores, short-form 36-item health survey (SF-36), and range of motion. 

Results: The overall retear rate was 14.7% (14 of 95 patients). Analysis of accuracy for perception about the existence of retear by the 

patients showed the sensitivity of 35.7% (12.7-64.9%, 95% confidence interval;CI), the specificity of 72.8% (61.8-82.1%, 95% CI), 

positive predictive value (PPV) of 18.5% (9.4-33.3%, 95% CI), negative predictive value (NPV) of 86.8% (81.3-90.3%, 95% CI), and the 

accuracy of 67.4% (56.9-76.6%, 95% CI). Analysis of data from the surgeon showed slightly better performances with the sensitivity of 

35.7% (12.7-64.9%, 95% CI), the specificity of 91.4% (83.0-96.5%, 95% CI), PPV of 41.7% (20.9-65.9%, 95% CI), NPV of 86.8% (89.2-

92.4%, 95% CI), and the accuracy of 83.1% (74.1-90.1%, 95% CI). However, the area under receiver operating characteristics (AUROC) 

curves were 0.543 (0.375-0.710, 95% CI) by the patients and 0.635 (0.460-0.811, 95% CI) by the surgeon, suggesting failed (AUROC 

curve 0.50-0.60) by the patients or poor accuracy (AUROC curve 0.60-0.70) by the surgeon, and also showed no significant difference 

between groups (p=0.2453). 

Conclusion: Perception about the existence of retear at 6 months after rotator cuff repair showed low accuracies both by the patients and 

the surgeon, compared with postoperative MRIs, and no significant difference between groups. 

Acknowledgment: none.
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Introduction: Recent study reported that restoration of length, alignment, and rotation in scapular fracture can yield nearly normal 

functional outcomes. However, there were no studies about scapular fracture with scapulothoracic dissociation. Therefore, the aim of 

this study was to evaluate the functional and radiologic outcome of scapular fracture with scapulothoracic dissociation treated with open 

reduction and internal fixation. 

Materials and Methods: From 2008 to 2015, we treated twenty-two patients in scapular fracture with a scapulothoracic dissociation. The 

average age was 47.2 years. The average Injury Severity Score was 21.6 points. The outcome was assessed with use of the Short-Form 36-

Item Health Survey, and the shoulder function of the patients who had not had an amputation was evaluated with use of the Subjective 

Shoulder Rating System. The degree of initial scapular lateralization was quantified with the scapula index. 

Results: The average duration of follow-up was 5.6 years (range, 2-10 years). In all patients, bone union was achieved within postoperative 

8 weeks and anatomical relationship between the glenoid and scapular body restored at last follow up. Seven patients had a complete 

avulsion of the brachial plexus, and eight patients had incomplete neurological injuries. The physical and mental component summary 

scores and the scores on the role-physical, general health, vitality, and mental health subscales of the Short-Form 36-Item Health Survey 

were significantly lower for patients with a complete brachial plexus avulsion (p < 0.05). The Subjective Shoulder Rating System score was 

66.4 (range, 25-89). The average scapula index was 1.5(range, 1.3-2). The scores on the Short-Form 36-Item Health Survey scales and the 

Subjective Shoulder Rating System score did not correlate with the initial scapula index (p > 0.05). 

Conclusion: The presence of a complete brachial plexus avulsion is predictive of a poor functional outcome in a scapular fracture patient 

with a scapulothoracic dissociation. 

Acknowledgment: none. 

Keywords: Shoulder, Scapular fracture, Scapulothoracic dissociation, brachial plexus injury

 Presentation No. 200  

Title: Analysis of anatomical conformity of straight antegrade humeral intramedullary nail in Korean

Authors:  DONG JU SHIN1 , SUNG CHOI1 , SUNG MOON HWANG1 , SEUNG MIN JEE1 , YOUNG-SOO BYUN1 

Presenter: SEUNG MIN JEE Corresponding Author: DONG JU SHIN  Field: Shoulder and Elbow

Affiliation: 1. DAEGU FATIMA HOSPITAL { Orthopaedic }   

Introduction: The aim of this study were to find ideal entry point of straight antegrade humeral intramedullary nail(SAHN) for the 

treatment of proximal humerus fracture in Korean and to analyze anatomical conformity using computed tomography. 

Materials and Methods: From May 2014 to October 2016, the study was conducted retrospectively on 74 Korean patients who had taken 

computed tomography on both normal and affected shoulder joint as result of shoulder injury. The mean age of the patients was 64.5 

years (range, 22-95 years). We located ideal entry point of SAHN using multiplanar reconstruction technique on normal proximal humerus. 

The ideal entry point in Korean was measured based on local anatomical landmark and contiguity between entry point and rotator cuff 

attachment was assessed. Statistical significances of critical distance with sex, age, height, weight, and BMI(body mass index) were 

checked. 

Results: The ideal entry point was as follows : The mean anteroposterior distance, the sagittal distance to the lateral margin of bicipital 

groove, was 11.5 mm (range, 4.0-16.6) and the mean mediolateral distance, the coronal distance to the lateral margin of grater 

tuberosity, was 20.5mm (range, 16.3-27.4). The mean critical distance, distance from the entry point to the just medial to insertion of the 

supraspinatus tendon, was 8mm (range, 4.1-16.6). Critical type with critical distance less than 8mm was found in 41 in 74 patients (55.4%). 

On Pearson correlation analysis, statistical significances of critical distance with age(r=-0.286 p=0.13), weight(r=0.372 p=0.01), and 

BMI(r=0.296 P=0.02) were found. However, age was excluded on multiple regression analysis. 

Conclusion: The ideal entry point of SAHN in Korean was located on 11.5mm posteriorly from the lateral margin of bicipital groove and 

20.5mm medially from lateral margin of greater tuberosity. More than half of the cases were critical type. Since critical type can possibly 

cause rotate cuff injury during nail insertion on entry point, surgeon should consider anatomical variance before choosing surgical option. 

Acknowledgment: none 

Keywords: Shoulder, Proximal Humerus, Intramedullary nail, Entry point



117

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No. 201  

Title: Efficacy of stress radiographs in deciding treatment plan in ACCC joint injury

Authors:  JUNG-HAN KIM1 , SUN-GYU JUNG1 , CHANG-WAN KIM1 

Presenter: SUN-GYU JUNG Corresponding Author: JUNG-HAN KIM  Field: Shoulder and Elbow

Affiliation: 1. DEPARTMENT OF ORTHOPEDIC SURGERY, INJE UNIVERSITY BUSAN PAIK HOSPITAL, INJE UNIVERSITY COLLEGE OF MEDICINE, 

BUSAN, KOREA { Orthopaedic }   

Introduction: The use of stress view radiographs in acromioclavicular (AC) joint injury is controversial suggesting that stress view cannot 

provide sufficient information to be used as a guideline for changing the treatment plan. The purpose of this study is o evaluate 1) whether 

the stress or non-weighted view was more significant in deciding the treatment plan and 2) the difference in the treatment plan between 

the non-weighted and stress view according to the Rockwood classification. 

Materials and Methods: Fifteen orthopedic surgeons participated. In the first survey, 84 non-weighted view slides and 84 stress view 

slides, under the condition of anonymity of the patients (single view), were randomly arranged and distributed. After four weeks, in the 

second survey, 84 slides, where the non-weighted and stress view of the same patients were serially arranged (dual view), were distributed. 

The surveyors determined the following: 1) The Rockwood classification and 2) treatment option (surgical or conservative treatment). 

Results: The treatment plan in dual view was more similar to that in the stress view than in the non-weighted view (odds ratio, 1.365; 95 % 

confidence interval, 1.145–1.627; p = 0.001). Type 3 in the stress view (single view) demonstrated significantly higher rate of conservative 

treatment the than type 3 in the non-weighted view (single view) (Odds ratio,1.449; 95% confidence interval, 1.156–1.816;p = 0.0013). 

The treatment plan tended to remain the same when the type changed from type 1 and 2 in the non-weighted view to type 3 in the stress 

view, but changed to surgical treatment when the type changed from any type in the non-weighted view to type 5 in the stress view. 

Conclusion: In cases of AC joint injury, the stress view affected the determination of the treatment plan. In a comparison between the 

stress view and non-weighted view, the change in treatment plan was related to the change in Rockwood classification. 

Acknowledgment: The authors, their immediate families, and any research foundations with which they are affiliated have not received 

any financial payments or other benefits from any commercial entity related to the subject of this article. 
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Introduction: Glenoid inclination and version are usually measured using two-dimensional (2D) planes from computed tomography (CT) 

scans. However, there are many reports on the measurement of glenoid inclination and version using three-dimensional (3D) reconstructed 

bone models. We performed a comparative study for glenoid inclination and version using 2D images from CT scans and 3D reconstructed 

bone models. 

Materials and Methods: Sixteen patients who had undergone CT scans between January 2018 and May 2019 were randomly selected. 

We evaluated glenoid inclination and version using 2D images from CT scans and 3D reconstructed bone models. The images used for 

3D reconstruction were obtained and measured using Mimics® and 3-Matics® (Materialize, Leuven, Belgium). All statistical analysis was 

conducted using IBM SPSS 19.0 (IBM Corp., Armonk, NY, USA). 

Results: The mean glenoid inclination and version using 2D images were 9.94◦ (SD 8.27◦), and -3.00◦ (SD 2.39◦), respectively, while 

those using 3D reconstructed bone models were 7.56◦ (SD 4.69◦), and -3.28◦ (SD 2.33◦). Intra-observer reliabilities for glenoid 

inclination and version on 2D images were 0.55 and 0.59, respectively, while those using 3D reconstructed bone models were 0.78 and 

0.81. Inter-observer reliabilities for glenoid inclination and version on 2D images were 0.48 and 0.53, respectively, while those using 3D 

reconstructed bone models were 0.71 and 0.75. 

Conclusion: The results between two measurement methods showed no statistically significant difference. However, more consistent 

outcomes were obtained using the 3D reconstructed bone models. Therefore, the measurement method based on the 3D reconstructed 

bone models can be a good alternative for measuring glenoid inclination and version. 

Acknowledgment: none 
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Introduction: Reverse total shoulder arthroplasty (RTSA) has been approved as one of surgical treatment for both irreparable rotator cuff 

tear (ICT) and rotator cuff tear arthropathy (CTA). Although those disease commonly demonstrated significant rotator cuff deficiency, 

CTA included more progressed shoulder pathology represented by superior migration of the humeral head and arthritis of glenohumeral 

joint. Considering the mechanism of RTSA which alter the joint axis into the replaced fulcrum and kinematics, the difference between ICT 

and CTA has possibility to affect the radiological and clinical outcomes of RTSA. The purpose of this study was to compare the clinical and 

radiological outcomes of RTSA for the treatment of ICT and CTA. 

Materials and Methods: One hundred and fifty-nine RTSAs were followed up with clinical and radiological evaluations at minimum 

postoperative 2 years. The inclusion criteria were patients who underwent RTSA for ICT and CTA. A total of 116 RTSAs were enrolled and 

matched by propensity score based on preoperative demographics. Each of the 34 patients were assigned to ICT group and CTA group. 

Radiological outcomes including acromion-deltoid tuberosity (ADT) distance, acromion-humeral distance (AHD), center of rotation (COR), 

lateral humeral-offset (LHO), acromion index (AI), critical shoulder angle (CSA), inferior overhang, inferior tilt of glenosphere, glenosphere 

version and grade of scapular notching were assessed. Clinical outcome measurements were comprised of visual analog scale (VAS), 

American shoulder and elbow surgeons (ASES) score, UCLA score, range of motion (ROM) of the shoulder preoperatively and at last 

follow-up visit.

Results: After propensity score matching, the preoperative incidence of pseudoparalysis in CTA group was significantly higher than that 

in ICT group (P < 0.05). Preoperative clinical outcomes including VAS, ASES, UCLA scores and ROM of ICT group (forward flexion 117.9° 

± 47.0°, internal rotation 21.2° ± 3.0°) were significantly better than those of CTA group (active forward flexion 90.6° ± 41.5°, internal 

rotation 23.4° ± 3.5°) (P < 0.05). Preoperative ADT, AHD in CTA (ADT 140.0 mm, AHD 3.6 mm) were significantly smaller than those of ICT 

(ADT 152.6 mm, AHD 12.1 mm). At the 2-year follow-up, no differences were found in functional scores and ROM except forward flexion 

(CTA; 121.3° ± 19.5°, ICT; 137.4° ± 16.4°) between the two groups. Postoperative COR and inferior over hanging of glenosphere in ICT was 

significantly larger than that of CTA (P < 0.01). No major complications were occurred in the enrolled patients. 

Conclusion: Shoulder functions were significantly improved after RTSA in both groups. Better status of forward flexion in ICT group has 

been maintained after RTSA, however, internal rotation in ICT which was preoperatively better than that of CTA became similar with CTA 

postoperatively. Radiological findings revealed the tendency of larger COR and more inferior fixation of glenosphere in ICT than that of 

CTA.
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Introduction: Only few investigations are reported comparing lateralized and medialized reverse total shoulder arthroplasty (RTSA) despite 

its importance in effects on postoperative functional outcomes. This study aimed to compare the clinical outcomes after reverse total 

shoulder arthroplasty between the lateralized and medialized design of humeral stem and to evaluate whether the different design of 

humeral stem affects the range of motion during the recovery phase. 

Materials and Methods: Between 2014 and 2017, a total of 114 patients who underwent RTSA for cuff tear arthropathy and irreparable 

rotator cuff which were performed with lateralization design (group L ; 71 shoulders) and medialization design (group M ; 43 shoulders) 

were enrolled and followed up at postoperative 3, 6, 12, 24 months. Clinical outcomes were documented with visual analog scale (VAS), 

American shoulder and elbow surgeons (ASES) score, UCLA score, range of motion (ROM) of the shoulder preoperatively and at every 

follow-up visits. Acromion-deltoid tuberosity (ADT) distance, acromion-humeral distance (AHD), center of rotation (COR), lateral humeral-

offset (LHO), acromion index (AI), critical shoulder angle (CSA) were measured preoperatively and postoperatively. The status of glenoid 
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component fixation was assessed by measurements of inferior overhang and inferior tilt of glenosphere, anterior-posterior version of 

glenosphere and grade of scapular notching. 

Results: There was no significant difference in the preoperative demographics and functional status. The number of repaired subscapularis 

during the RTSA was similar (group L; 31 / 71, group M; 23 / 43, P = 0.31). At postoperative 3 and 6 months, mean forward flexion range 

of group M (3 month; 114.5° ± 23.2°, and 6 month; 129.8° ± 25.5°) was significantly larger than those of group L (3 month; 92.6° ± 19.2°, 

and 6 month; 109.2° ± 18.5°, P < 0.01). However, at postoperative 12 and 24 month, no significant differences in the clinical outcomes and 

ROM were found between the two groups. Postoperative radiological measurements showed that group M has significantly larger value 

of ADT (group L; 174.5 ± 12.9 mm, group M; 187.9 ± 12.8 mm, respectively, P < 0.01), AHD (group L; 25.1 ± 6.9 mm, group M; 33.8 ± 5.8 

mm, respectively, P < 0.01) and smaller value of COR, LHO than that of group L. Inferior over hanging and incidence of scapular notching 

in group M was significantly larger than that of group L (group L; 23 / 71, group M; 23 / 43) (P < 0.01). Two patients of the group M noted 

acromion fracture after RTSA. 

Conclusion: Medialized humeral stem design RTSA provided better shoulder forward flexion until the postoperative 6 months. However, 

shoulder range of motion and clinical outcomes were improved significantly regardless of humeral stem design and different radiological 

positions of implants at the 2 years postoperatively.    
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Introduction: To improve the accuracy and effectiveness of injections for shoulder pathologies, ultrasound (US)-guided injection has been 

widely used in clinical setting. However, clinical efficacy of US-guided injection compared with blind injection has been controversial. The 

aim of this study was to compare the accuracy and efficacy of US-guided versus blind corticosteroid injections into the glenohumeral joint 

in patients with primary frozen shoulder (FS). 

Materials and Methods: Intra-articular corticosteroid injection using posterior approach for 90 shoulders were diagnosed to primary FS was 

randomly performed by either US-guided (US group, n=45) or blind technique (Blind group, n=45) by a shoulder specialist. Immediately 

after injection, fluoroscopic image was obtained to assess the accuracy of injection. The outcome measures including visual analog scale 

(VAS) for pain score, American Shoulder and Elbow Surgeons (ASES) score, subjective shoulder value (SSV), and range of motion (ROM) 

were assessed for the US group and blind group at baseline (n=45 vs 45), 3 weeks (n=43 vs 42), 6 weeks (n=42 vs 39), and 12 weeks (n=41 

vs 39) by an independent research coordinator. 

Results: The accuracy of injection in the US and blind groups was 100% (45/45) and 71.1% (32/45) with significant difference (P < 0.001). 

Both groups had significant improvements in terms of VAS pain score, ASES score, SSV, forward flexion, abduction, external rotation, and 

internal rotation through 12 weeks after injection (all P < 0.001) (Table I). There were no significant differences in terms of VAS pain score, 

ASES score, SSV, and all ROMs between the two groups at each time point (all P > 0.05) (Table II). In comparison between successful group 

(n=77) and unsuccessful group (n=13) for intraarticular injection, there were no significant differences in terms of all outcome measures at 

each time point (all P > 0.05). No injection-related adverse effect was observed in the both groups. 

Conclusion: Our study revealed that no significant differences were found in pain and functional outcomes between the two groups 

although US-guided injection had a high accuracy. Considering it is both costly and time-consuming, US-guided intra-articular injection for 

FS seems to be unnecessary. 

Acknowledgment: none 

Keywords: Frozen shoulder, intraarticular injections, ultrasonography



120

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No. 206  

Title: Is Atelocollagen Injection Effective in Partial Thickness Rotator Cuff Tears at the Ambulatory Clinic? : A Prospective Randomized 
Clinical Evaluation

Authors:  YANG-SOO KIM1 , HYO-JIN LEE1 , HYUNGJOON KIM1 , JUNSOO PARK1 , TAEYONG PARK1 , JUNSEO YANG1 
Presenter: JUNSEO YANG Corresponding Author: YANG-SOO KIM  Field: Shoulder and Elbow
Affiliation: 1. SEOUL ST. MARY'S HOSPITAL { Orthopaedic }   

Introduction: Atelocollagen is a low-immunogenic derivative of collagen obtained by removal of N- and C-terminal telopeptide 
components, which are known to induce antigenicity in humans. The purpose of this study was to evaluate the effect of atelocollagen 
injection in patients with symptomatic partial-thickness rotator cuff tears, especially small sized intratendinous type. 
Materials and Methods: A total of 94 patients who has small size (<3cm) and intratendinous partial thickness rotator cuff tear diagnosed 
with MRI were enrolled. Patients were randomly allocated to the 3 groups : intra-tendinous injection with 1ml of type I atelocollagen (group 
I, n=30), intra-tendinous injection with 0.5ml of type I atelocollagen (group II, n=32) and the control who received no injection (group 
III, n=32). The injection was performed by single surgeon under the guidance of ultrasound. The post-injected cuff tendon integrity was 
evaluated at least 6 months after the injection by using MRI in group I and group II. In group III, follow-up MRI was performed 1 year after 
the initial MRI. Range of motion (ROM) and functional scores (ASES, CSS) including visual analogue (VAS) for pain were evaluated before 
injection, at 6 weeks, 3, 6 and 12 months after injection. 
Results: The mean follow-up period was 19.4 ± 3.2 months and minimum follow-up to 12 months. The mean interval of follow-up MRI was 
9.8 ± 2.7 months. In group I, decreased tear size was found in 11 of 30 patients (36.67%), no change was found in 15 of 30 patients (50%) 
and increased tear size was found in 4 of 30 patients (13.33%). In group II, decreased tear size was found in 9 of 32 patients (28.12%), no 
change was found in 15 of 32 patients (46.88%) and increased tear size was found in 8 of 32 patients (25%). In group III, decreased tear 
size was found in 2 of 32 patients (6.25%), no change was found in 20 of 32 patients (62.5%) and increase tear size was found in 10 of 32 
patients (31.25%). There was significant decrease of tear size in the injected group (group I, p=0.003 / group II, p=0.020) compared to the 
non-injected group (group III). There was no significant differencesbetween Group I and Group II. (p=0.472). The functional scores (VAS 
for pain, ASES score and CSS) showed no significant differences among 3 groups at any time points. 
Conclusion: The atelocollagen injection in partial thickness rotator cuff tears showed significant decrease in tear size compared to the non-injected 
patients regardless of its dosage. The atelocollagen injection can be effective modality in partial thickness intra-tendinous rotator cuff tears.
Acknowledgment: nothing to disclosure 
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Introduction: The clinical outcome of large to massive sized rotator cuff tear remains unsatisfactory because of several limitations such as 
donor site morbidity, high failure rates, risk of rupture recurrence. These limitations have induced to incorporation of tissue engineering 
strategies to improve the tissue healing qualities. Herein, we developed 3D cell-printed tendon-bone patches that aimed at curing the 
rotator cuff injuries. Decellularized ECM (dECM) based biomaterials with stem cells are used for generating functional tendon-bone patch 
via 3D cell printing technology. 3D cell printed tendon-bone patches are supposed to cure the tendon-bone injuries and have a significant 
potential to use as a graft for rotator cuff repair. 
Materials and Methods: Decellularized ECM (dECM) based biomaterials were produced by decellularization and solubilization processes 
from native porcine derived tendon and bone tissues, respectively. To verify the decellularization process and assess bio-functionality 
of this bioink, several biological assays were performed in vitro. The 3D cell-printed tendon-bone patch, consisting of the polyurethane 
blended with polycaprolactone polymer  and human bone marrow derived mesenchymal stem cells (hBMMSCs) laden dECM bioink, was 
created using 3D cell-printing technology. This 3D cell-printed patch was designed to approximate the heterogeneity of native tendon-
bone interface with zonal variations. Then, 3D cell-printed patch was applied in reconstruction of chronic rotator cuff tear model in rat and 
the repaired site was evaluated mechanically, and histologically. 
Results: To validate the decellularization process, residual DNA and ECM components were measured with biochemical assays. The results 
revealed that the dECM bioinks preserved a majority of ECM constituents (Collagen, GAG), whereas genetic substances were significantly 
removed. Compared with collagen bioink, the dECM bioinks exhibited good cellular compatibility and enhanced proliferation of cells. 
Further, the bioinks promoted tenogenic and osteogenic differentiation and structural maturation of embedded cells. The tendon-bone 
patches were fabricated via 3D cell-printing technology. When designing the patch with biomimetic characteristics, spatially graded 
structure was considered to mimic a multi-zonal interface tissue. The patch implanted group in vivo exhibited a substantially better 
biomechanical properties compared with the suture repaired group. More importantly, enhanced collagen orientation and better interface 
tissue formation were observed in the patch implanted group at the tendon-bone interface in rat rotator cuff. These results demonstrated 
that 3D cell-printed patch with dECM bioink is able to provide a proper microenvironment conducive to cell growth and maturation and 
thereby generates the functional tendon-bone interface. 
Conclusion: This study described the development of the tissue derived dECM bioink and a 3D cell-printing approach to create a patch 
with a zonal recapitulation of native tendon-bone interface. Also, our study represented that augmentation using the 3D cell-printed patch 
with dECM bioink improved rotator cuff healing and mechanical strength in chronic tear in a rat model. 
Acknowledgment: none.
Keywords: rotator cuff tear, tendon to bone healing, tissue derived dECM bioink, 3D cell-printing
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Introduction: The purposes of this study were to determine, for the normoglycemic population, whether fasting glucose level and insulin 

resistance can be risk factors for rotator cuff tears (RCT) and, if so, the cut-off value for fasting glucose. 

Materials and Methods: This study involved 418 shoulders of 418 normoglycemic subjects from a cohort of rural residents. Each subject 

received a questionnaire, physical examinations, and blood tests, as well as MRI evaluations of both shoulders. We used a triglyceride/high-

density-lipoprotein (TG/HDL) > 3.5 as a marker for insulin resistance. Using logistic regression analysis, we calculated the odds ratios (ORs) 

and 95% confidence intervals (CIs) for fasting glucose level, TG/HDL > 3.5, and various other factors possibly affecting RCT. Multivariable 

analyses were then performed for the significant variables obtained from the univariate analyses. The cut-off value of fasting glucose level 

was calculated, using the receiver operating characteristic curve. 

Results: In the univariate analyses, age, waist circumference, dominant side, manual labor, metabolic syndrome, low-density-

lipoproteinemia, hypo-HDLemia, hyper-non-HDLemia, TG/HDL > 3.5, and both scale and categorical values of fasting glucose level were 

significantly associated with RCT (p ≤ 0.007). In the multivariable analyses, both scale and categorical values of fasting glucose level and 

TG/HDL > 3.5 were significantly associated with RCT. The cut-off value for fasting glucose level with significant association with RCT was 

90.5 mg/dl (OR, 3.9 [95% CI, 2.2 to 7.1]; p <0.001). 

Conclusion: A fasting glucose level ≥ 90.5 mg/dl and TG/HDL > 3.5 are significantly associated with RCT. These findings suggest that 

insulin resistance is a risk factor for RCT. 

Acknowledgment: The authors express our gratitude to Nok-Bum Kim MD, who supported the statistical aspects of this project 

throughout the entire process.  
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Introduction: Clavicle fracture may cause a malposition and abnormal motion of scapula which could be diagnosed as a scapular dyskinesis. 

The purpose of this study is to analyze the scapular dyskinesis using low-dose 3D wing CT in patients with clavicle fracture treated using 

anatomical versus non-anatomical plate. 

Materials and Methods: Thirty four participant with clavicle fracture who had been treated using plate were enrolled in this study. 17 

patients treated using anatomical plate were classified into group 1 and the other 17 patients treated using non-anatomical plate into 

group 2. The 68 scapular movements of 34 patients were classified into 4 types by 3 blinded observers. Then, low-dose 3D wing CT was 

performed with patients prone, and 3 blinded observers measured 5 angles, consisting of upward rotation(UR), superior translation (ST), 

anterior tilting (AT), protraction (PRO), and internal rotation (IR). Comparative analysis of the 5 angles and visual type between the two 

groups were done. 

Results: The mean ages were 47.6 ± 11.6 and 47.0 ± 16.2 years in group 1 and 2. In group 1, there are 15 males and 2 females. And in 

group 2, there are 14 males and 3 females. Visual typing showed that numbers of type 1, 2, 3, 4 were 4 (23.5%), 5 (29.4%), 4 (23.5%), 4 

(23.5%) in group1 and 7 (41.1%), 3 (17.6%), 1 (5.9%), 5 (29.4%) in group 2. The mean five angles of the two groups were UR: 118.8 ± 7.3 

and 116.5 ± 7.5, ST: 91.6 ± 5.8 and 90.9 ± 6.4, AT: 0.1 ± 4.9 and 3.0 ± 5.1, IR: 48.6 ± 3.8 and 49.4 ± 5.4, and PRO: 95.2 ± 5.9 and 95.3 ± 4.3 

degrees. There were no statistically significant differences in the five angles between the two groups (p=.382, p=.771, p=.097, p=.621,and 

p=.961, respectively). 

Conclusion: Low dose wing CT well visualized the 5 angles of scapula with less radiation exposure. Anatomical and non-anatomical plates 

showed the similar effect in the scapular dyskinesis in patients with clavicle fracture. 

Acknowledgment: There is no conflict of interest. 
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Introduction: When treating posterolateral rotatory instability, the lateral ulnar collateral ligament (LUCL) is more commonly reconstructed 

than the other dynamic stabilizer structures.Althoughnumerous surgical techniqueshave been described for LUCL reconstruction, studies 

have been limited to static analyses of single-strand reconstructions.The aim of this study was to dynamically analyze the kinematics of 

double-strand LUCL reconstructions with three different configurations of graft placement:horizontal, vertical, and triangular. 

Materials and Methods: Five healthy elbow joints with no signs of pre-existing pathology were scannedby computed tomography and 

the imagesconvertedinto three-dimensional models.The humeral origin and ulnar insertions of the two ligament strands were registered 

in 3-matic software for the three graft placement configurations. A dynamic elbow joint was simulated at 1° increments throughout the 

motion arc. The ligament strand lengths and the difference between them were measured. 

Results: The ligament lengths for each strand for the three graft configurations were as follows:horizontal, 31.0 ± 4.6 mm and 34.3 ± 5.0 

mm, respectively; vertical, 32.5 ± 3.6 mm and 35.4 ± 4.2 mm; and triangular, 32.0 ± 4.0 mm and 33.7 ± 3.1 mm. The minimum length 

differences for the graft strandsthrough the motion arc for thehorizontal, vertical,and triangular graft configurations were 1.1, 0.0,and 1.0 

mm,respectively.  

Conclusion: Dynamic analyses using a three-dimensional elbow modelshowed thatnone of the configurations for double-strand LUCL 

reconstruction were isometric. However, the vertical double-strand configuration was nearly isometric and may therefore serve as a 

coequal option. 

Acknowledgment: This research was supported by the convergence technology development program for bionic arm through the National 

Research Foundation of Korea (NRF) funded by the Ministry of Science & ICT (No. 2014M3C1B2048422) 
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Introduction: The surgical site infection might occur till a year after the surgery. However, the evidence to lower the incidence of surgical 

site infection is still limited and controversial. Preoperative 2 % chlorhexidine gluconate skin preparation was known to reduce the 

bacterial colonization in the skin and taurolidine could be used as a  broad spectrum antimicrobial additive to irrigation fluid. The aim of 

current study is to compare the incidence of surgical site infection in open shoulder surgery with implantation between before and after an 

antiseptic implementation (preoperative 2% chlorhexidine skin preparation plus intraopeartive taurolidine irrigation) in a single institution. 

Materials and Methods: We introduced the antiseptic implemenation (preoperative 2% chlorhexidine drape skin preparation plus 

intraopeartive taurolidine irrigation) since Jan 2015 and evaluated a total of 466 patients who have received open shoulder surgery with 

implantation between March 2013 and Dec 2016. The patients were categorized as treated without the antiseptic implementation (Group 

I,n=240) or with antiseptic implementation (Group II, n=226). We compared the incidence of surgical site infection. 

Results: There were four types of open shoulder surgery with implantation during the study period and there was no demographic 

difference between 2 groups (all p> 0.05). After introducing the antiseptic implementation of current study, the incidence of surgical 

site infection decreased from 1.7 % (4 out of 240) to 0 (o out of 226) % (P=0.124). Regarding the 4 cases of infection, reoperation was 

performed at mean 25.8 days (range 7- 49 days) after initial operation and every case revealed increasing of c reactive protein after once it 

was decreased. 

Conclusion: The preoperative 2% chlorhexidine skin preparation plus intraoperative taurolidine irrigation might be beneficial to reduce the 

incidence of surgical site infection in open shoulder surgery with implantation. 

Acknowledgment: Authors of this study have nothing to do with any conflict of interest. 

Keywords: Infection, Shoulder, Chlorhexidine, Taurolidine



123

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No. 212  

Title: Comparison Between New and Previous Design of Metal-Backed Glenoid Component in Total Shoulder Arthroplasty: A Systematic 

Review

Authors:  DONG MIN KIM1 , MYUNG JIN SHIN1 , HYO-JUNE KIM1 , DONGJUN PARK1 , IN-HO JEON1 , KYOUNG-HWAN KOH1 

Presenter: DONG MIN KIM Corresponding Author: KYOUNG-HWAN KOH  Field: Shoulder and Elbow

Affiliation: 1. ASAN MEDICAL CENTER { Orthopaedic }   

Introduction: Loosening and failure of the glenoid component are common and severe complications in total shoulder arthroplasty. 

Previous metal-backed glenoid (MBG) designs caused more loosening and revision surgeries than the cemented polyethylene (PE) glenoid 

component. Recently, new MBG designs have been devised to overcome such drawbacks. Therefore, this systematic review aimed to 

compare new MBG designs with previous designs. 

Materials and Methods: A search for relevant articles was carried out using the PubMed database, Cochrane Library, Embase, Scopus, and 

Google Scholar. We used MeSH terms and natural keywords. A total of 362 articles were screened. We descriptively analyzed numerical 

data between the groups and statistically analyzed categorical data, such as presence of loosening, failure, and revision surgery. 

Results: Twenty-six articles (2,058 shoulders) were included; 15 articles involved the previous design and 11 involved the new design. 

The mean age of the patients was 64.2 years and 66.4 years in the previous and new design groups, with a mean follow-up duration of 

follow-up 102.0 months and 54.6 months, a mean gain of forward elevation (FE) 35.1º and 60.1º, and the mean gain of external rotation 

(ER) 24.2º and 38.9º for previous and new design respectively. Also, the rate of the radiolucent line was 48.0% and 15.5% (P < 0.001), 

the rate of loosening 11.2% and 4.7% (P<0.001), and the rate of revision 15.9% and 2.3%, (P < 0.001) respectively. The stratified analysis 

to reduce bias due to follow-up duration also showed that the rates of loosening and revision were significantly lower in the new design 

group. 

Conclusion: Gains of FE and ER were relatively larger in the new design group, although statistical analysis in this regard was impossible. 

The new design group showed lower prevalence of radiolucent line and loosening and revision rates. Taken together, the new MBG seems 

promising; however, longer follow-up studies involving the new design should be conducted. 

Acknowledgment: none 
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Introduction: We evaluate the Effects of Arthroscopy-guided Suprascapular nerve bolus block (SSNB) with Suprascapular Indwelling 

Catheter Analgesia for postoperative pain control within the first 72 hours after Arthroscopic Rotator Cuff Repair (ARCR). 

Materials and Methods: Each Thirty-one patients underwent ARCR were randomized into the 3 groups by postopertive regional 

block method. (Group 1:2:3 = SSNB+Catheter (Suprascapular nerve block with catheter pump): SISB(Single shot Interscalene Block) : 

Control(General anesthesia only). The SSNB+CATHETER group received a mixed solution of 10 mL of 0.75% ropivacaine and 10 mL of 1% 

lidocaine as a bolus of 20 ml postoperatively and continous infusion of this solution 250mL (basal infusion rate, 5 mL/hr for 72 hr). The ISB 

group received a 10-mL bolus solution of 0.75% ropivacaine (10 mL) and 10 mL of 1% lidocaine as a bolus of 20 ml just for single shot. 

The control received only general anesthesia. Visual analog scale (VAS) pain scores were evaluated for the first 72 hours postoperatively. 

Results: Postopertive pain scores were significantly decreased in the group 1 (SSNB combined with CATHETER) compared with the  group 

2,3 (SISB, Control) until postopertive 72 hours (P < .05). Especially there were significantly decreased in the SSNB+PCA group (2.0 ± 0.78), 

SISB group (2.50 ± 0.94) versus the GA group (3.82 ± 1.31) at 8 hours postoperatively (p = 0.0011). But, rebound pain was peak on 16 hr 

post-operatively in group 1,2. Mean size of rebound pain VAS in group 1 was smaller and shorter than group 2. 

Conclusion: After arthroscopic rotator cuff repair, combination of suprascapular regional blocks improved VAS within postoperative 

72hr, and attenuated rebound pain without any complications. In addition, arthroscopy-guided dual suprascapular nerve block may be 

considered an effective and safe interscalene block alternative for arthroscopic shoulder surgery. 

Acknowledgment: nothing  
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Introduction: The purpose of this study is to evaluate cuff and capsulolabral injury after shoulder dislocation over 40 years old and 

relationship between fatty degeneration and time interval after dislocation 

Materials and Methods: From 2008 to 2017, patients who visited two hospitals (Inje University Busan Paik Hospital and Dong-A University 

Hospital) after dislocation were reviewed. Inclusion criteria were patients who had dislocation over 40 years, with MRI after dislocation. 

Exclusion criteria were patients with cuff tear arthropathy, diagnosed rotator cuff tear before 1st dislocation, brachial plexus injury after 

dislocation. We classified subjects into Bankart only group(B group), Bankart and cuff tear group(B+R group), and cuff tear only group(R 

group) and evaluated difference among each group with regard to tear size, degree, involved tendon, fatty degeneration. 

Results: 54 cases were selected. There were 24 cases(44.4%) in R group , 22 cases(40.7%) in R+B group, and 6 cases(11.1%) in B group. 

There were 23 cases(95%) of massive cuff tear in R group, 8 cases(36.3%) in R+B group, and no case of massive cuff tear in B group. 

Mean age was 66.33 years in R group, 54.45 years in R+B group, 45 years in B group. 20 cases(83.3%) in R group , 17 cases(77.2%) in 

R+B group, and 6 cases(100%) in B group had Hill-Sach lesion. 13 cases(54.1%) in R group, 10 cases(45.4%) in R+B group, no case in B 

group had subscapularis tendon tear more than You and Rhee classification 2b. In R group, fatty degeneration of supraspinatus(SST) and 

infraspinatus(IST) were 1.95, 1.68 within 3 months after dislocation and 3.03, 2.88 more than 3 months after dislocation. However, in R+B 

group and B group, there were no difference of fatty degeneration of SST, IST between more than 3 months and less than 3 months interval.

Conclusion: Shoulder dislocation over 40 lead to capsulolabral complex and rotator cuff tear. With age increasing, rotator cuff tear 

develops frequently, even though both rotator cuff tear and labral tear also develop often. Especially, in patients with cuff tear after 

dislocation, large and massive cuff tear developed and this tear may progress rapidly. 

Acknowledgment: none 
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Introduction: In the overhead throwing athlete, acquired thickening of the posterior joint capsule is a proposed etiology for glenohumeral 

internal rotation deficit(GIRD). Glenohumeral internal rotation deficit indicates a 20° or greater loss of internal rotation of the throwing 

shoulder compared with the nondominant shoulder. Total rotational motion(TRM) of the shoulder is the sum of internal and external 

rotation and TRM deficit greater than 5° may be a contributing factor to shoulder injuries. Shear wave elastography(SWE) is a relatively 

new technology that has the potential to assess the functional capacity of tissues by measuring their stiffness. The purpose of this study 

was to evaluate the effectiveness of SWE to quantify posterior shoulder tightness in collegiate baseball players. Our hypothesis is that SW 

velocity will be increased in the throwing shoulder with GIRD or total rotational motion deficit(TRD). 

Materials and Methods: Passive range of motion(PROM) measurements were evaluated on the dominant and nondominant shoulder for 

24 baseball players(10 pitchers). External and internal rotation of the glenohumeral joint was assessed with the participant supine and the 

arm abducted 90° in the plane of the scapula, with the scapular stabilization, using digital goniometer. SWE was performed during routine 

sonographic evaluations for both shoulders. Subjects laid supine on the examination couch with the semi-lateral, cross body adduction and 

forearm internal rotation position. In longitudinal scan of posterior capsule, we measured SW velocity at 3 points and chose the highest 

one. Thickness of posterior capsule was also measured at labral junction. 

Results: Of the 24 subjects, 6 players were GIRD and 16 players had TRM deficit greater than 5°. The mean value of SW velocity in 

dominant shoulder and difference between dominant and nondominant shoulder in GIRD group were greater than that of non-GIRD 

group(p=0.006, 0.000, respectively). There was no significant statistical difference in the thickness of posterior capsule according to 

rotational deficit. In correlation analysis, SW velocity difference was highly correlated with the GIRD(r=0.825, p=0.00) than SW velocity 

in dominant shoulder(r=0.380, p=0.07). When we assume 20 degrees GIRD is shoulder at risk, cut-off value is 4.81m/s in SW velocity in 

dominant shoulder and 0.77m/s in SW velocity difference. According to recent systematic review, when we assume 14 degrees GIRD is 

shoulder at risk, cut-off value is 4.72m/s and 0.55m/s. 

Conclusion: SW velocity is closely related to posterior shoulder capsular tightness and might provide quantitative value in baseball player. 

An baseball athlete with SW velocity of throwing shoulder more than 4.72m/s and SW velocity difference more than 0.55m/s have 

increased risk of shoulder injury. 
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Introduction: During revision surgery for failed arthroscopic stabilization procedure of recurrent anterior shoulder instability, surgeons 
frequently encountered poor quality of anterior capsulolabral complex such as capsular tear or redundancy. The tissue quality of anterior 
capsulolabral complex is one of the most important factors for surgical decision between soft tissue reconstruction and bony procedure. 
This study aimed to evaluate clinical outcomes and failure rates after revision arthroscopic stabilization procedure for failed Bankart repair 
based on anterior capsulolabral complex condition. 
Materials and Methods: Fifty-five patients with recurrent anterior shoulder instability after arthroscopic stabilization procedure who 
underwent revision arthroscopic stabilization procedure, and were followed up for at least 2 years were included. Patients with a 
glenoid defect greater than 25% were excluded. The indications for revision surgery were history of recurrent dislocation or subluxation 
with positive sign on anterior apprehension test, regardless of magnetic resonance imaging (MRI) findings of labral retear. Based on 
the preoperative MRI findings, patients were allocated as group I (with healed labrum) and group II (with labral retear) The anterior 
capsulolabral complex was repaired or reinforced using at least 4 suture anchors. An additional Remplissage procedure was performed in 
patients with engaged Hill-Sachs lesions. The clinical outcomes were assessed by American Shoulder Elbow Surgeons (ASES) score, Rowe 
score, and surgical failure rate. Dislocation or subluxation events requiring revision surgery were considered surgical failure. 
Results: Ten patients were included in group I, and 45 in group II. On the arthroscopic examination in group I, capsular tear were found in 
7 patients, and patulous capsule in 3 patients with healed labrum. In group II, all patients showed labral retear without capsular problems. 
No significant differences were found in clinical outcomes at the final visit between the two groups (ASES score: 80.7±16.5 in group I, 84.9
±12.6 in group II, P=0.51; Rowe score: 80.2±16.0 in group I, 84.0±13.4 in group II, P=0.55). Nine patients (16.4%) had surgical failure at 
the postoperative 25.6 months. Patients with healed labrum showed significantly higher surgical failure rate compared with those with 
labral retear (failure rate: 40.0% in group I, 11.1% in group II, P=0.04). In all patients, the incidence of capsular tear or patulous capsule 
was significantly different according to the occurrence of postoperative surgical failure (44.4% in patients with surgical failure, 13.0% in 
patients without surgical failure, P=0.04), whereas glenoid defect size showed no difference (8.3% in patients with surgical failure, 10.9% 
in patients without surgical failure, P=0.40). 
Conclusion: When surgeons consider revision surgery for failed arthroscopic stabilization procedure, the condition of anterior capsulolabral 
complex would be one of the important predictors for surgical failure after revision arthroscopic stabilization procedure. Glenoid defect 
size less than 25% did not affect surgical failure after revision arthroscopic stabilization procedure. 
Acknowledgment: none 
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Introduction: Failed anterior shoulder stabilization procedures have traditionally been treated with open procedures. Recent advances in 
arthroscopic techniques have allowed for failed stabilization procedures to be treated by arthroscopic surgery, and sometimes Latarjet 
procedure would be the one of the surgical options. The purpose of this study was to evaluate and compare the outcomes of arthroscopic 
revisional capsulolabral stabilization for the recurred anterior shoulder instability with those of primary arthroscopic surgery using same 
technique. 
Materials and Methods: Retrospective analysis was performed in patients with anterior shoulder instability treated by arthroscopic 
capsulolabral reconstruction with a minimum 1 year follow-up; Primary group (n = 55) and Revision group (n = 19). Preoperatively, glenoid 
bony defect (%) was measured by CT arthrography or MRI. Subjective outcome measures included visual analogue scale (VAS) for pain 
and satisfaction, American Shoulder and Elbow Surgeons (ASES) score, and Western Ontario Shoulder Instability Index (WOSI). Isokinetic 
muscle performance test (IMPT) and CT arthrography were also evaluated for objective outcomes at 1 year after surgery. 
Results: Preoperatively, there was no difference of glenoid bone defect between two groups (Primary vs. Revision; 7.1 % (range 0-23.2) 
vs. 9.7 % (range 0-23.0); p = 0.18). At the final follow-up of mean 33 months (range 12-105), there was no recurrent dislocation in both 
groups and no significant differences were shown between two groups in pain VAS (Primary vs. Revision; 0.6 ± 1.7 vs. 0.3 ± 0.4; p = 
0.92), satisfaction VAS (Primary vs. Revision; 8.8 ± 2.3 vs. 8.9 ± 1.3; p = 0.87), ASES score (Primary vs. Revision; 98 ± 5.3 vs. 97.6 ± 3.6; p= 
0.57), WOSI score (Primary vs. Revision; 551.1 ± 410.7 vs. 636.7 ± 484.8; p = 0.58) and the positive rate of apprehension test (Primary vs. 
Revision; 8/55, 14% vs. 3/19, 16%; p = 0.47). There were also no differences in IMPT (all p > 0.05) and the anatomical healing failure rate 
in CT arthrography between two groups (Primary vs. Revision; 2/55, 3.6% vs. 3/19, 5.9% p = 0.92). 
Conclusion: According to the current data, routine open stabilization is not necessary in revision cases, as arthroscopic revision shoulder 
stabilization for recurred anterior instability showed satisfactory comparable outcomes with primary capsulolabral reconstruction. 
Furthermore, bony procedure, such as Latarjet procedure would not be required, unless there is a significant glenoid bone loss. 
Acknowledgment: The authors wish to acknowledge the help of Kyung Soon Jeong, a researcher in Seoul National Bundang Hospital, with 
collecting data and scoring. 
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Introduction: Rotator cuff tears result in musculoskeletal shoulder pain and limited shoulder movement. No computer-aided diagnosis tool 

is currently available for rotator cuff tears to increase both the diagnosis speed and the accuracy. 

Materials and Methods: We collected the 2643 shoulder MRIs taken from 2492 patients between March 2010 and October 2018. Of 

those, 127 MRIs were excluded for the following reasons: history of prior shoulder surgery such as rotator cuff repair, bone or joint 

destruction due to infections, tumorous conditions, severe degenerative arthritis, AVN, fractures, dislocations, etc., and large calcific 

deposit in supraspinatus tendon. Finally, 2516 shoulder MRIs were included and only T2 coronal images were selected for evaluation. The 

rotator cuffs on T2 coronal MR images was evaluated for tear and we defined tears if there is full-thickness tear or partial thickness tear 

over 50% of tendon thickness. Images of shoulder MRIs were retrospectively reviewed by one shoulder specialized orthopedic surgeon 

who has over 10 years of clinical experience. We have developed a novel approach towards the diagnosis of rotator cuff tears in MRI that 

can be solved by leveraging 3-dimensional convolutional neural networks (CNNs). 

Results: The proposed approach is able to achieve a diagnosis accuracy of 0.87 and an AUC score of 0.96, outperforming a baseline that 

makes use of wavelet-based features and gradient boosted decision trees, with this base-line reaching a diagnosis accuracy of 0.74 and an 

AUC score of 0.80. 

Conclusion: The purpose of this research was to develop and evaluate a 3-D CNN model for diagnosing rotator cuff tears using shoulder 

MRI. In our preliminary research, we demonstrated the first computer aided approach of rotator cuff tears multi-class diagnosis. Our model 

achieved the overall accuracy of 0.87 and AUC score of 0.96. 

Acknowledgment: none. 
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Introduction: Recently, diabetes has been associated to adhesive capsulitis and rotator cuff disease, conditions with increased inflammation 

and stiffness. But limited study exists examining how hyperglycemia affects shoulder (tendon and capsule) properties. Also effect of 

corticosteroids on shoulder stiffness is poorly understood, and current data are insufficient and conflicting. Therefore, the objectives of this 

study were to compare shoulder joint mechanics(ROM, Stride length) and capsule area(Histology) of healthy control and hyperglycemic 

rats 6 weeks following induction of hyperglycemia with a submaximal dose of streptozotocin (STZ). 

Materials and Methods: A total of 18 rats were assigned to 3 groups. Normal glucose group(1), hyperglycemia group(2), hyperglycemia 

plus steroid injection group(3), We performed surgery on the right upper limb, and the left limb was used as an untreated control. The 

right forelimb of each animal was immobilized with sutures passed between the scapula and the humeral shaft. After 3 weeks, the 

sutures were removed and we injected single dose of triamcinolone acetonide(0.5mg/kg) into the rat(Group 3) joints. All animals were 

then sacrificed 6 weeks following stiffness induction.  Difference of glenohumeral ROM was measured using a protractor by an assistant 

experimenter. Gait analysis using graduation paper and Difference of stride length was defined as the longest distance of the forearm 

paws between the intact and affected limbs. For histology, after the shoulder girdle was removed from the trunk, the specimens were 

processed in a standard manner. And we measured capsule area using by image-J software. 

Results: There was a statistically significant increase in the capsule area in the right shoulder(stiffness shoulder) compared to the left 

shoulder(non-stiffness) in 1,2 groups(2881 vs 5329 and 4357 vs 7271 pixel, respectively; P<.05). Whereas histologic analyses showed 

no significant differences in stiffness shoulder capsule area between Group 1 and group 2 (p=0.268) , capsular area has increased in the 

hyperglycemia group(5329 vs 7271 pixel). And In hyperglycemia plus steroid injection group(3), capsule area demonstrated significantly 

decreased compared with hyperglycemia group(7271 vs 2281 pixel , p=0.016). The Difference of ROM angle and stride length was smaller 

then in the right shoulder(stiffness shoulder) compared to the left shoulder(non-stiffness) but there were no significant differences between 

Group(ROM: Group 1- 78.2 vs 65.6, Group 2- 86.0 vs 46.6, Group 3-77.4 vs 57.4° Stride length: 13.5 vs 12.6 , 12.9 vs 11.9, 11.2 vs 10.6mm)

Conclusion: We successfully established hyperglycemic diabetic mellitus (DM) model and rat stiffness model. On the basis of our findings, 

hyperglycemia may have a detrimental effect on the development of stiffness in our rat stiffness model. A single dose of corticosteroids 

significantly is effective in reducing the area of the joint capsule and helping to restore the shoulder range of motion. Intra-articular steroid 

injection is considered to be very effective regardless of diabetes mellitus. 

Acknowledgment: No 
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Introduction: Assessment of motion of the shoulder joint is important to approach to various shoulder disease. Kinect, motion analysis technique 
based on the depth sensor, is time-saving, reproducible and dynamic compared to the conventional analysis technique using a goniometer or 
video. We compared the various parameters related to shoulder motion in normal group and patients group with shoulder disease.
Materials and Methods: Normal shoulders of 10 healthy volunteers and affected shoulders of 22 patients were included in the study. 
Patients group subdivided in adhesive capsulitis (AC) group, impingement syndrome (IS) group, rotator cuff tear (RCT) group, cuff tear 
arthropathy (CTA) group, with their clinical manifestations and radiologic examinations. Their active shoulder motions for abduction were 
captured using Kinect and the temporal change of the range of motion(ROM) and angular velocity(ω) values were measured. ROM(θmax), 
Maximal velocity of abduction(ωmax), maximal velocity of adduction(ωmin), ratio of time on abduction and adduction(tabd/tadd) were 
compared in normal and patient groups. 
Results: Compared with normal group, patient group showed decreased θmax(165.4±2.7˚ vs. 122.6±8.1˚), ωmax(342.9±31.8 /̊sec vs. 191.6
±20.0 /̊sec), ωmin(-301.9±30.3 /̊sec vs. -226.7±15.4 /̊sec), and increased tabd/tadd(0.9±0.1 vs. 2.1±0.3). Decreased θmax was shown in AC 
group (between AC group and normal, and IS, and RCT group) and CTA group (between CTA group and normal, and IS group). Slower ω
max was shown in AC group (between AC group and normal, and IS, and RCT group) and CTA group (between CTA group and normal, 
and IS group, and RCT group). And there was significant difference on tabd/tadd between AC group and normal group. 
Conclusion: On Kinect-based motion analysis, ROM, which is important for the diagnosis and evaluation of shoulder disease, was 
successfully measured. In addition, dynamic analysis of the shoulder motion showed that angular velocity is important for the 
differentiation of the disease pattern. The results indicated not only the difference between the normal and the affected group, but also 
different pattern within affected group, in accordance with the characteristics of each disease. We expect that dynamic motion analysis of 
shoulder joint using Kinect will be valuable in differential diagnosis of various shoulder diseases. 
Acknowledgment: none 
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Introduction: Despite of the advanced surgical technique, some chronic massive rotator cuff(RC) tears are challenging entities to get the 
tension-free complete repair at the footprint. Sometimes the footprint may not be covered completely by the repaired tendon so that the 
tendon to bone healing at the repair site would not be achieved successfully. Therefore, the additional strategies to augment RC repair site 
by improving mechanical integrity of repair site and/or biologic healing environment have been needed. The augmentation using various 
patches(ie, ECM(extracellular matrix) scaffold or synthetic scaffold) have been applied at the RC repair site to improve the tendon to bone 
healing as an tissue engineering therapy.  Inspired by the highly organized nano-topography of the extracellular matrix in tendon tissue of 
the shoulder, we have developed an synthetic scaffold with a highly aligned polycaprolactone (PCL)-based and tendon-inspired patch for the 
mechanical augmentation at the RC repair site and to promote the appropriate healing of tendon to bone interface. The purpose of this study 
is to evaluate the efficacy of patch-augmented rotator cuff repair using tendon-inspired nano-topographic synthetic scaffold in a rabbit model.
Materials and Methods: Total 6 male New Zealand White rabbits, aged 4 months were used. Acute supraspinatus tendon tears were 
created at their both shoulders. The patch-augmented rotator cuff repairs using nano-topographic synthetic scaffold patches at the 
right shoulders (Nano-patch group, N=6) and flat synthetic patches without nano-patterning at the left shoulders (Flat-patch group, 
N=6) for the control. The 6 rabbits were randomly euthanized at 6 weeks after surgery. Both proximal humeruses including the repaired 
supraspinatus tendons with patches were harvested en bloc after dissection from both shoulders of each rabbit. We evaluate the gross 
findinges of the patch-augmented rotator cuff repair site. We evaluated the healing efficacy of the nano-topographic cues, hematoxylin 
and eosin(H&E) staining and masson-trichrome staining were performed to evaluate the histologic quality  of the regenerated rotator cuff 
tendon after 6 weeks of repair with the patches. 
Results: No infection, contracture, mobility disability, or inflammatory reaction was observed in any of the rabbits throughout the 
postoperative period. Macroscopically, all the RC repair sites implanted with the patches were covered with smooth connective tissue at 6 
weeks after surgery. The Nano-patch group using the tendon-inspired nano-topographic synthetic scaffold patch showed more superior 
tendon to bone healing patterns and well-organized collagen fibers of a high density compared to those of Flat-patch group. 
Conclusion: Nano-topographic synthetic patch-augmented rotator cuff repair showed more appropriate healing pattern compared to the 
control group. Therefore, we suggest that tendon-inspired nano-topographic synthetic scaffold patch may have any biological effect on 
the underlying tissue including tendon to bone interface. 
Acknowledgment: none 
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Introduction: Advanced patient age is an independent risk factor of recurrent tearing after rotator cuff repair surgery. Some research 

studies suggested that the impaired biological environment and diminished tendon-to-bone healing are related with the poor outcome 

in older patients with rotator cuff tear. However, the underlying mechanisms and associated molecular mechanisms in the increasing 

incidence of recurrent rotator cuff tear that are related to aging have not been elucidated yet. Sirt6 is related to aging and inflammation. 

Because tendon regeneration is closely affected by aging and inflammation, we hypothesized that Sirt6 modulates rotator cuff 

regeneration depending on aging. 

Materials and Methods: We evaluated the Sirt6 expression in the human supraspinatus tendon (SST) according to age. In SD rats 2, 8, 

and 14 months of age, we measured the Sirt6 expression level, and performed transaction and surgical repair in the SST. At 4 weeks after 

surgery, shoulder specimens were subjected to biomechanical testing and histological assay to compare among the age groups. Moreover, 

we performed Sirt6 over-expression experiment by using adenovirus in 14-month-old rats and evaluated using biomechanical testing and 

histological assay. To identify the mechanism of Sirt6 in tendon-to-bone healing, we cultured primary tenocytes from SD rats. 

Results: In the human SST, the mRNA expression of Sirt6 was significantly decreased in the middle (50s) and old-age groups (70s) as 

compared with the young-age group (20s). Consistent with human results, the Sirt6 expression level was significantly decreased in the 

old-age group (14 months) of SD rats. Four weeks after surgery, peak failure load was lower, fibroblasts appeared more disorganized, 

and inflammatory cells showed more infiltration in the old-age group. Furthermore, the old-age group showed delayed healing of the 

tendon-to-bone junction area. However, old-age group injected with Sirt6 adenovirus exhibited increasing peak failure load, reduction 

of inflammatory cells around the repaired area, and increasing tendon-to-bone healing as compared with Lac-Z injected group. 

Mechanistically, overexpression of Sirt6 in SST or primary tenocytes enhanced Wnt-β catenin signaling through regulation of sclerostin. 

Conclusion: Our results showed that injection of Sirt6 adenovirus around the repaired tendon improved tendon-to-bone healing in 

advanced-age rats via upregulation of Wnt signaling. These findings suggest that application of Sirt6 around the supraspinatus tendon 

repair area can be a promising strategy for prevention of recurrent tearing in old-aged patients. 
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Introduction: Adhesive capsulitis is common after treatment of breast cancer patients and causes a decrease in the satisfaction and the 

quality of life of the patient. The purpose of this study was to analyze the risk factors of adhesive capsulitis and to compare the effects of 

tamoxifen citrate and aromatase inhibitor, which are used as adjuvant hormone therapy. 

Materials and Methods: Korean Health Insurance Review and Assessment Service (HIRA) data were used to extract all patients who 

underwent surgery for breast cancer from January 2007 to December 2016. The odds ratios were calculated to find risk factors of adhesive 

capsulitis using age, preoperative radiotherapy, chemotherapy, and hormone therapy as independent variables. 

Results: Of 156,014 cases, 30654 cases were diagnosed as adhesive capsulitis. Of these, 2694 cases occurred during one year before 

surgery and 5529 cases occurred during one year after surgery. The odds ratios of tamoxifen citrate and Aromatase inhibitor were 1.092 

and 1.420, respectively, and the cancer chemotherapy was 0.610. However, radiotherapy had no significant effect on the adhesive 

capsulitis. 

Conclusion: During one year after breast cancer treatment, the incidence of adhesive capsulitis increased 2.1-fold over the first year before 

treatment. Age, diabetes, thyroid disease, and hormone therapy were the risk factors for shoulder pain after breast cancer treatment. 

In particular, tamoxifen citrate was found to have a significantly lower risk of adhesive capsulitis compared with Aromatase inhibitors in 

hormone therapy. 

Acknowledgment: We thank Eun-Woo Nam from Department of Statistics, Hanyang University for statistical advice.   

Keywords: Adhesive capsulitis, Breast cancer, Shoulder



129

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No. 224  

Title: More than 5-Years Outcome of Modified Nirschl Technique for Lateral Epicondylitis: Focusing on the Wrist Extensor Strength

Authors:  IN TAE HONG1 , SOONCHUL LEE2 , KYUNGHUN JUNG2 , HYUNGKYUNG KIM3 , SOO HONG HAN2 

Presenter: IN TAE HONG Corresponding Author: SOO HONG HAN  Field: Shoulder and Elbow

Affiliation: 1. DONGTAN SACRED HEART HOSPITAL { Orthopaedic } , 2. CHA BUNDANG MEDICAL CENTER { Orthopaedic } , 3. GANGDONG 

KYUNG HEE UNIVERSITY HOSPITAL { Others (Pathology) }   

Introduction: Only a few studies reported about the result after surgery for lateral epicondylitis without extensor tendon repair. We 

investigated the clinical results of surgical treatment of lateral epicondylitis using the modified Nirschl technique, focusing on the change of 

muscle strength for wrist extension.  

Materials and Methods: Between 2007 and 2012, 99 patients who underwent surgical treatment for lateral epicondylitis were studied. 

All the patients were received non-operative treatments at least one year including medication, multiple times of corticosteroid injection 

on the tender point and physical therapy before the operation. Mean follow-up period was 8.5 years (from 5 to 10 years) and mean age 

at surgery was 44.8 years. Surgery was performed using the Nirschl method, which does not reattach the extensor origin. Outcome 

measurements included the Visual Analogue Scale score, Nirschl and Pettrone's grade, Disabilities of the Arm, Shoulder and Hand score 

and MAYO elbow performance score. Also wrist extension was analyzed by digital handgrip dynamometer (microFET2TM system) with 

customized method. Statistical analyses were performed using paired t-test. A p-value < 0.05 was considered statistically significant. 

Results: The mean time required to return to work was 2.4 months after surgery. At last follow up, the mean VAS score was improved 

from 4.9 to 1.1 significantly after surgery. The Nirschl and Pettrone's grades were 80 % (79 elbows) rated ‘excellent’, and 16 % (16 elbows) 

ranked ‘good’. MAYO elbow performance scores were significantly improved from 64 to 90 (p < 0.001), and DASH scores were improved 

from 50 to 13 (p < 0.001). There was no statistical difference between the wrist extensor power of the released elbow and the opposite 

elbow (p = 0.215) at the final follow-up after adjusting the power between dominant and non-dominant arm. No patient complained 

about the weakness of wrist extension. 

Conclusion: This is the first study to analyze the wrist extension strength after the surgical treatment of lateral epicondylitis using the 

objective measure. Although the reattachment of extensor origin is not performed, the Nirschl surgical technique for lateral epicondylitis 

showed the satisfactory results without compromising wrist extensor power. 

Acknowledgment: This research was supported by the Bio & Medical Technology Development Program of the NRF funded by the Korean 

government, (MSIP & MOHW) (2016M3A9E8941667) and by a grant from the Korea Health Technology R&D Project through the Korea Health 

Industry Development Institute (KHIDI), which was funded by the Ministry of Health & Welfare, Republic of Korea (grant number :HI16C1559).
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Introduction: Capitellar fracture is a relatively uncommon injury in elbow trauma. So, there has been limited information for its clinical 

outcome according to the fracture type or surgical approach. In isolated capitellar fracture, extended lateral approach is generally sufficient 

to visualize the operation field. But, in capitellar fractures involving trochlear, obtaining fracture site visuality is more challengeable. The 

anterolateral elbow approach is used in some cases, but there are concerns for neurovascular injury. Lateral collateral ligament release can 

affect posterolateral stability. In this study, we retrospectively reviewed patients who underwent open reduction and internal fixation using 

modified extended lateral approach without lateral collateral ligament release for the capitellar fracture involving trochlear. 

Materials and Methods: We retrospectively analyzed twelve adult patients with Dubberley type 2A, 3A closed capitellar fracture who 

underwent surgical treatment at our institution from January 2000 to April 2019. Preoperative computed tomography scan was done to 

exclude posterior column involvement. In all cases, a modified extended lateral approach was performed by single orthopedic surgeon 

with internal fixation using headless compression screws and supplementary buried Kirschner wires. Additional arthrolysis was done if 

elbow flexion contracture > 30 degree, or full flexion < 100 degree when the patient underwent secondary implant removal. 

Results: The mean age was 58.3±14.6 years. Among them 2 patients were Dubberley type 2A, and 10 were type 3A. In type 3A fracture, 

4 patients underwent extracorporeal reduction at the time of surgery. At a mean follow-up of 16.5 months after the primary surgery, the 

mean elbow flexion range was 117.5±12.7 and the mean extension lag was 15.0±7.1. In all patients, we gained radiological bone union on 

the final follow-up. The mean DASH score was 16.9±8.7 and Broberg and Morrey rating score was 86.0±8.5. 9 patients underwent implant 

removal at 12.9 months after primary surgery and 2 of them performed arthrolysis simultaneously. The final outcome was satisfactory in 

91.7%(11 of 12), except one patient who developed a partial avascular necrosis of capitellum. 

Conclusion: In conclusion, we recommend that modified extended lateral approach without lateral collateral ligament release is an 

effective approach for the open reduction and internal fixation, even in patients with capitellar fracture involving trochlea. 

Acknowledgment: none 
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Introduction: Although an association between cubitus varus deformity and posterolateral rotatory instability has been documented, 

elbow dislocation in patients with preexisting cubitus varus is extremely rare and poorly characterized. The aim of this study was to 

investigate the clinical presentations, soft tissue injury patterns, treatments, and outcomes of a series of elbow dislocations in patients with 

preexisting cubitus varus. 

Materials and Methods: Four cases of elbow dislocation in patients with preexisting cubitus varus treated at 3 residency training hospitals 

were retrospectively reviewed. Soft tissue injury patterns were investigated using magnetic resonance imaging (MRI). Clinical outcomes 

were evaluated after an average of 50.8 months (range, 34 to 82 months) using the Mayo Elbow Performance Score (MEPS) and the 

Quick Disabilities of the Arm, Shoulder and Hand (Quick-DASH) score. 

Results: The mean patient age was 49.5 (range, 33 to 57). All patients had a posteromedial elbow dislocation caused by a fall onto an 

outstretched hand leading to an indirect injury. One patient had failed closed reduction; three others had re-dislocation or gross instability 

after closed reduction. MRI revealed significant tears of the lateral collateral ligament complex and common extensor group were observed 

in all patients. All patients had surgical treatment including only lateral complex repair in (n=2), repair of both side complexes (n=1), 

corrective osteotomy with lateral complex repair in a patient (n=1). At the final follow-up, the mean MEPS and Quick-DASH scores were 

92.5 ± 8.7 and 4.5 ± 6.4, respectively. The mean range of motion was 3.8o of extension, 137.5o of flexion, 71.3o of pronation, and 80o of 

pronation. No complications other than one case of heterotopic ossification were observed. 

Conclusion: Elbow dislocation in patients with preexisting cubitus varus may represent as posteromedial dislocation with acute instability. 

Surgical treatment for these injuries led to acceptable clinical outcomes. 
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Introduction: A major concern of the elbow surgeons for the use of elbow arthroscopy is a risk of nerve injury. The purpose of this study 

was to report the incidence and risk factors of nerve injury after elbow arthroscopies that were performed by the beginner elbow surgeon 

during the learning curve. 

Materials and Methods: This retrospective study reviewed consecutive series of 110 elbow arthroscopic surgeries performed by one 

beginner elbow surgeon between 2012 and 2017. Surgical procedures included 33 osteocapsular arthroplasties and/or all arthroscopic 

ulnar nerve release, and 19 all arthroscopic fixation of elbow fracture and/or ligament repairs. The incidence, involved nerves, and 

outcomes were recorded. Clinical outcomes were assessed using the visual analogue scale for pain, Mayo Performance Elbow Score (MEPS), 

Disabilities of the Arm, Shoulder, and Hand (DASH) and SF36 (Short-Form 36-Item Health Survey). 

Results: A nerve injury was found in 8 patients (7%) and involved in superficial radial nerve in 2 patients, ulnar nerve in 2, lateral 

antebrachial cutaneous nerve in 2, median nerve in 1, and medial antebrachial cutaneous nerve in one patient. All of injuries are localized 

to sensory deficit and transient, except one patient with superficial radial nerve injury showing a permanent sensory deficit (not resolving 

at 30 months postoperatively). Surgical procedures related to nerve injury included 6 osteocapsular arthroplasties, 1 release of extensor 

carpi radialis brevis tendon, and one fixation of radial head fracture. Notably, most nerve injuries occurred in the later half-period of the 

learning curve (6 cases in between 56 and 110 of patient serial numbers). 

Conclusion: A nerve injury occurred with an incidence of 7% during the learning curve of the beginner elbow surgeon, although most 

injuries involved only in sensory branch and were transient. Difficulty of surgical procedures and expansion of surgical indication of elbow 

arthroscopy might increase a risk of nerve injury. 
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Introduction: Patients with elbow osteoarthritis present with painful limited motion and report ulnar nerve symptoms occasionally. 

Arthroscopic osteocapsular arthroplasty for arthritis have showed pain relief and improved range of motion. However, few studies about 

treatment and outcomes of concomitant ulnar neuropathy have been reported. The purpose of this study was to evaluate clinical outcomes 

after arthroscopic osteocapsular arthroplasty combined with ulnar nerve decompression for the treatment of elbow osteoarthritis with 

concomitant ulnar neuropathy. 

Materials and Methods: Among 45 patients with elbow osteoarthritis underwent arthroscopic osteocapsular arthroplasty, 22 patients 

with preoperative concomitant ulnar neuropathy were included in this study. Surgical procedures included arthroscopic debridement and 

capsulectomy with miniopen ulnar nerve decompression. Preoperatively, extent of ulnar nerve dysfunction was classified according to the 

McGowan stage. Postoperative elbow function was assessed using VAS, range of motion, and Mayo Elbow Performance Index (MEPI) and 

ulnar nerve function was assessed using the modified Bishop score. 

Results: At a mean follow-up of 21 months, significant improvement occurred in the mean pain, from VAS 4.1 to 1.5and total arc of 

motion, from 95° to 115°. Average MEPI scores were 67 preoperatively and 85 at final follow-up and 81% of patients showed good 

to excellent results according to MEPI scores. Improvement of paresthesia and weakness were noted in 18 cases and and 16 cases 

respectively. According to the modified Bishop score, 10 patients had excellent, 7 good, 3 fair and 2 poor results. 

Conclusion: Arthroscopic osteocapsular arthroplasty combined with miniopen decompression of the ulnar nerve showed satisfactory 

outcomes in patients with elbow arthritis concomitant ulnar neuropathy. Miniopen ulnar nerve decompression was safe and effective 

procedure and can be indicated for ulnar neuropathy in the setting of elbow osteoarthritis. 
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Introduction: The purpose of this study was to determine the advantage of arthroscopic anterior compartment debridement with 

posterior mini-open technique in the elbow osteoarthritis (OA), we compared the clinical outcome of arthroscopic anterior compartment 

debridement with posterior mini-open technique with arthroscopic anterior and posterior compartments debridement for the surgical 

treatment of the elbow OA. 

Materials and Methods: Between 2010 and 2016, 27 patients who had undergone surgical treatment for the elbow OA were included 

in this study. Mean follow-up was 26 months (minimum 12months). We divided the subjects into two groups according to the surgical 

procedure: group 1 (n=16) received arthroscopic anterior compartment debridement with posterior mini-open surgery and group 2 (n=11) 

received arthroscopic anterior and posterior compartments debridement surgery. Elbow range of motion (ROM) and Visual Analog scale 

pain Scores (VAS) were recorded at pre-operation and last follow up after surgery. The Mayo Elbow Performance Scores (MEPS) was used 

to assess functional outcome. 

Results: Both groups showed significant statistical differences in all clinical outcomes (ROM, VAS and MEPS) after surgery compared to 

before surgery (P<0.05). In the group1, the mean total elbow ROM arc improved from 100.6° preoperatively to 130.3° postoperatively 

and the mean VAS score decreased from 6.8 to 1.4 in last follow up after surgery. According to the scoring system of the MEPS, score was 

improved from 52.8 points to 88.1 points in last follow up after surgery. In the group2, the mean elbow ROM arc improved from 103.6° 

preoperatively to 123.2° postoperatively and the mean VAS score decreased from 6.7 to 2.1 in last follow up after surgery. According to the 

scoring system of the MEPS, score was improved from 55.0 points to 84.1 points in last follow up after surgery. In the comparison of two 

groups, group1 showed further improvement of ROM arc than group 2(P<0.05). However, there was no significant statistical difference in 

clinical outcomes (VAS, MEPS) between groups. 

Conclusion: Both arthroscopic anterior compartment debridement with posterior compartment mini-open technique and arthroscopic 

anterior and posterior compartments debridement technique are useful surgical treatment for the elbow OA. The former technique is 

better for improving ROM arc in the elbow OA.  

Acknowledgment: None 
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Introduction: It is unclear whether the deep layer is an articular layer of the supraspinatus (SS) or the infraspinatus (IS), a rotator cable, 

or a superior capsule. The purpose of the present study was to analyze the occupation ratios of the SS and IS muscles according to the 

delamination before and soon after rotator cuff repair.  

Materials and Methods: A total of 66 patients who underwent arthroscopic en masse suture bridge repair for rotator cuff tears were 

retrospectively enrolled in the study from June 2017 to March 2019. The subjects were divided into two groups: group A, non-delaminated 

tears; group B, deep layer, more retracted, delaminated tears. In addition, group B were divided into two subgroups: group I (≤2-cm-sized 

delaminated tears) and group II (>2-cm-sized delaminated tears). Magnetic resonance images were obtained before surgery and soon after 

surgery (mean, 5.3 days; range, 5-7 days). Muscle volume was evaluated by measuring the occupation ratio of the SS and IS, with the IS 

muscle being divided into two compartments (deep and superficial). Restoration of the rotator cuff muscle was defined as the difference 

between the preoperative and postoperative occupation ratios. 

Results: The preoperative SS occupation ratio was lower in group B than in group A (p<0.001). After rotator cuff repair, there was no 

difference in the postoperative occupation ratios between the two groups, and the restoration of the SS and IS deep plane occupation 

ratios was greater in group B than in group A (p<0.001, p=0.046, respectively). In group B, the preoperative SS and IS deep plane 

occupation ratios were lower in group II than in group I (p=0.005, p=0.005, respectively). After rotator cuff repair, there was also no 

difference in the postoperative occupation ratios between groups, and the restoration of the SS and IS deep plane occupation ratios was 

greater in group II than in group I (p=0.039, p<0.001, respectively). 

Conclusion: Comparing the pre-and postoperative occupation ratios, there was greater restoration of the SS occupation ratio in 

delaminated tears than in non-delaminated tears. In addition, the restoration of the SS and IS deep plane occupation ratios was greater in 

>2-cm-sized delaminated tears than in ≤2-cm-sized delaminated and non-delaminated tears. 
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Introduction: This study was to suggest a cutoff value of tension related to retear of the repaired chronically contracted rotator cuff. 

Furthermore, we analyze the correlation between predictive factors and integrity of repair in large-to-massive contracted rotator cuff tear. 

Materials and Methods: Arthroscopic rotator cuff repairs for large-to-massive (> 3 cm) contracted rotator cuff tears, not amenable to 

complete repair by standard means with meticulous release were analyzed. An intraoperative procedure was designed for the estimation 

of repair tension using a tensiometer. Clinical and radiological findings were compared between the healed group and retear group after 

a mean follow-up period of 23.5 months. Magnetic resonance imaging was performed approximately 1 year postoperatively for the 

evaluation of integrity of the repair site. The receiver operating characteristic curve was used to identify the cutoff value of the independent 

factors. Factors affecting postoperative retear were examined with multivariate analysis. 

Results: Significant results showed that tension (5.13< 95% CI <58.15, P < .001) and acromiohumeral interval (1.13< 95% CI <33.10, P = 

.013) were important factors for the integrity of rotator cuff repair. The cutoff value of tension was 35 N, and an acromiohumeral interval < 

6.6 mm may also be considered a predictor of retear. An occupation ratio of the tension > 35 N was the strongest predictor of retear, with 

an area under the curve of 0.799, sensitivity of 84.2%, and specificity of 67.7% (accuracy = 76.0%). 

Conclusion: If tension ≥ 35 N is required to reach the articular margin of the footprint after meticulous release, the possibility of retear 

increases after the contracted rotator cuff repair. acromiohumeral interval < 6.6 mm may also be considered an effective predictor of retear 

of the contracted rotator cuff after repair. 

Acknowledgment: This work was supported by the 2017 Yeungnam University Research Grant. No benefits in any form have been or will 

be received from a commercial party related directly or indirectly to the subject of this manuscript. 
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Introduction: Despite the advancement of surgical technique, surgical epuipments and suture anchors, we sometimes meet patient with 

poor clinical outcomes or poor muscle strength recovering without radiologic proof of retear. Our hypothesis was that the suture could be 

slipped from the lateral interference type anchor resulting positional changes of the suture knots during healing process. The suture knot’s 

position change was analyzed by ultrasonography. 

Materials and Methods: Total 53 patients with 55 shoulders of medium or large sized supraspinatus tears were included. All patient 

undertook an arthroscopic suture-bridge repair at one university hospital. Postoperative ultrasonography was performed untill 1 year after 

surgery. A straight line was drawn between the tip of the greater tuberosity and medial cortex of the anchor hole. Then a perpendicular 

line passing through the anchor hole was drawn. Distance between the most medial knots and the perpendicular line was measured in the 

long axis images of the supraspinatus. The distance was measured repeatedly in the serial followed-up ultrasonography on postoperative 2, 

3, 6 months, and last (average 16months), respectively. The measured factors were statistically analyzed using SPSS 17.0. 

Results: Among total 55 cases, four cases had retears at the repaired sites. On the ultrasonography images, average distance compared to 

the first follow up on postoperative 2 months, increased as 0.59, 1.67 and 3.16 mm on postoperative 3, 6, and last follow up, respectively. 

The group with increased distance compared to the first follow up (the suture slippage group) showed increased average knot distance 

compared to the non-stretch group. There were no statistical correlation with retear and suture knot slippage. 

Conclusion: The suture knots migrate medially by suture slippage from the lateral row anchors as time passes. The sutures used to repair 

rotator cuff slip from the lateral interference type anchor during healing. 
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Introduction: In large to massive rotator cuff tears, retraction of rotator cuff exist occasionally and it makes rotator cuff repair more 

difficult. The purpose of study is to evaluate the clinical and anatomical effect of supraspinatus release and prognostic factors in retracted 

rotator cuff tears. 

Materials and Methods: 51 cases who were received arthroscopic rotator cuff repair with supraspinatus release for large to massive 

retracted (Patte grade 2 or 3) rotator cuff tear were enrolled. Mean age was 67.4 (range: 47-88). In preoperative MRI, tendon retraction 

(Patte grade), remnant tendon length, tendon quality (Sein grade), muscle atrophy (occupation ratio) and fatty degeneration of 

Supraspinatus were evaluated. Supraspinatus release was done in all cases. Follow up ultrasonography was done at 3, 6, 12 months 

postoperatively for checking tendon integrity. Pain VAS score(pVAS), Constant Score(CS) and Korean Shoulder Score(KSS) were checked 

preoperatively and at last follow up. 

Results: Large tear was 39 cases and massive tear was 12 cases. Mean Symptom duration was 13.7 months. In all cases, pVAS, CS, and KSS 

were improved significantly (P<0.001). Retear was found in 10 cases (19.6%). According to tendon retraction, retear was 3 cases in grade 

2 group (9.1%) and 7 cases in grade 3 goup (38.9%). Retear rate was significantly higher in grade 3 group (P=0.023). According to repair 

integrity, non-retear (NT) group were 41 cases and retear (T) group were 10 cases. For comparison of factors between groups, symptom 

duration (11.05±11.43 versus 24.50±12.52), tendon retraction (2.27±0.45 versus 2.70±0.48) and tendon quality (1.80±0.75 versus 2.40±

0.52) were significantly different between two groups (P=0.003, P=0.011, P=0.022, respectively). Clinical outcome beween two groups, 

pVAS was lower (P=0.003), and CS and KSS were higher (P=0.01,  P=0.002) in NT group at last follow up. 

Conclusion: Supraspinatus release is useful to gain mobility of retracted tendon and clinical outcome was significantly improved. However, 

retear rate was higher in severely retracted rotator cuff group. Furthermore, clinical outcomes were significantly lower in retear group. 

Repair integrity was correlated with time of symptom duration, tendon retraction and tendon quality. 

Acknowledgment: There is no acknowledgement on this paper. 
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Introduction: The study aims to compare the reproducibility of navigation assisted anchor insertion with conventional anchor insertion in 

shoulder arthroscopy surgery. We hypothesize that navigation assisted anchor insertion is helpful for the surgical skill improvement and 

increase anchor insertion accuracy. 

Materials and Methods: Anchor insertion task models were tested by 3 surgeons. Motion analysis system were used to track the anchor 

insertion task. Each task tested the conventional and navigation assisted anchor insertion in the rotator cuff footprint for 3 times. Total 

time taken, total path length, number of movements and angular deviation between the conventional and navigation system were 

measured and compared. 

Results: The navigation assisted system decreased the total time taken, total path length, and number of movements for 37.6%, 48.2% 

and 34.5% compare to conventional method, respectively. (p- value

Conclusion: The navigation assisted anchor insertion resulted in a reproducible and consistent anchor orientation compare to conventional 

method. This will help surgeons to shorten shoulder arthroscopic learning curves by providing better guidance for anchor orientation, 

including footprint location and anchor insertion angle. 
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Introduction: Superior capsular reconstruction (SCR) has been introduced as an alternative technique for the treatment of large to massive 

rotator cuff tear (RCT), yet its specific technique and efficacy are still under research. The purpose of this study was to investigate the 

clinical outcome and radiographic findings after a novel arthroscopic technique using long head biceps tendon (LHBT) for the treatment of 

large to massive RCT. 

Materials and Methods: Between March 2017 and November 2017, 32 patients with large to massive RCT underwent arthroscopic in situ 

SCR using LHBT were enrolled. Different from conventional SCR using harvested tensor fasciai latae, LHBT was re-routed posteriorly from 

the biceps groove to the footprint of rotator cuff. Two suture anchors were fixed longitudinally from medial to lateral in order to hold the 

re-routed LHBT. Remaining cuff was repaired and attached to the re-routed LHBT. We named this technique arthroscopic biceps re-routing 

Korean style. The functional scores including ASES, CSS, KSS, visual analog scale (VAS) for pain score and range of motion (ROM) were 

evaluated before surgery and 3, 6 months after surgery. Plain X-ray was evaluated preoperatively and postoperatively. 

Results: Average follow-up period was 10 months and minimal follow-up period was 6 months. Between preoperative and postoperative 

6 month, CSS and KSS improved from 59.06 to 74.25 (P=0.04) and from 54.92 to 72.08 (P=0.03). Overall VAS pain score decreased from 

4.19 to 2.5 (P=0.04). VAS pain score during motion decreased from 5.75 to 3.42 (P=0.02). VAS pain score at daytime and nighttime also 

decreased from 3.92 to 2.08 (P=0.02) and from 5.25 to 2.5 (P=0.01). There was no significant difference of passive ROM between initial 

and postoperative 6 months. Among the 5 patients who had preoperative pseudoparalysis, 2 patients showed recovery in active motion 

at postoperative 6 months. , however, had preoperative pseudoparalysis and among them, 2 patients showed no pseudoparalysis at 

postoperative 6 months. Acromiohumeral distance increased from 8.43± 1.7 mm preoperatively to 11.19± 2.1mm postoperatively (P<0.001) 

Conclusion: Arthroscopic Biceps Re-routing Korean Style is a reliable option for the treatment of large to massive RCT, showing 

improvement on functional outcomes and recovery of acromiohumeral distance. 
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Introduction: There are reports that acetabular morphology affects the results of total hip arthroplasty (THA) surgery. The purpose of the 

present study was to determine the side and sex differences in acetabular morphology in normal Korean people, which are not known yet 

but are critical for hip joint replacement surgery 

Materials and Methods: The acetabular parameters, including anteversion angle, abduction angle, center-edge angle, acetabular width 

and depth, acetabular-head index, femoral head diameter, and neck-shaft angle were measured on CT images in 197 healthy Korean 

adults. The differences in acetabular parameters according to side and sex were analyzed. 

Results: There were significant side differences in acetabular width (p=0.002) and femoral head diameter (p=0.022). Compared to men, 

a significant increase in acetabular anteversion angle (p=0.001) and abduction angle (p=0.012), and significant decreases in center-

edge angle (p=0.026), acetabular width (p<0.001), depth (p<0.001) and femoral head diameter (p<0.001) occurred in women. The 

side difference in femoral head diameter became insignificant when adjusted for age, body height and weight. The sex differences in 

acetabular abduction angle, center-edge angle, and acetabular depth became insignificant when adjusted for age, body height and 

weight. Acetabular width was significantly different between sides and acetabular anteversion angle, acetabular width, and femoral head 

diameter were significantly different between sexes. 

Conclusion: In conclusion, the side differences in acetabular parameters in a normal individual are likely to be associated with the sex 

differences. However, the sex differences in acetabular morphology exist independent of age, body height, and weight. 

Acknowledgment: No benefits in any form have been received or will be received from a commercial party related directly or indirectly to 

the subject of this article. All authors have no conflicts of interest. 
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Introduction: Ischiofemoral impingement (IFI) occurs when the quadratus femoris muscle is entrapped between the ischial tuberosity and 

the lesser trochanter. Nevertheless, there is a lack of studies on ischiofemoral distance (IFD) in general population and what factors affect 

IFD. The purposes of this study are (1) to measure the IFD in naïve hips  and (2) to reveal factors associated with IFD. 

Materials and Methods: Five hundred and seventeen patients, who had osteonecrosis of the femoral head on one hip and painless naïve 

hip on the opposite side, were subjects of our study. These patients underwent preoperative CT scan for planning total hip arthroplasty of 

osteonecrotic hip. There were 302 men and 215 women, and their mean age was 51.7 years (range: 15-83 years). We measured IFD on the 

axial CT image, and correlated demographic factors and anatomical parameters of the proximal femur with IFD. 

Results: The mean IFD was 33.2 ( 9.2) mm in men and 24.3 ( 8.9) mm in women (P<0.001). IFD was positively correlated with height 

(Pearson correlation factor= 0.464 ,p< 0.001) and weight (0.286, p<0.001), while it was negatively correlated with age (-0.198, P<0.001), 

neck-shaft angle (-0.123, p=0.005) and femoral anteversion (-0.346,p<0.001). There was no correlation between BMI and IFD (p=0.522). 

In multivariate regression analysis, IFD was positively associated with height (Beta; 0.632), and negatively associated with neck-shaft angle 

of the femur and femoral anteversion (Beta;-0.155 and -0.328 respectively).   

Conclusion: Among the 517 asymptomatic hips the means of normal IFD in male is 33.2 ± 9.2mm in male and 24.3 ± 8.9mm in female. The 

IFD is positively correlated with height, and negatively correlated with neck-shaft angle and femoral anteversion. 
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Introduction: In total hip arthroplasty, host bone coverage is important factor in stable cup fixation especially for patient with acetabular 

dysplasia. In the past studies, the coverage was generally evaluated on a tow-dimensional (2D) image. But recently, three-dimensional (3D) 

evaluation using computed tomography (CT) have been attempted. The purpose of our study is to verify whether the three-dimensional 

evaluation using CT image after total hip arthroplasty is reliable data. 

Materials and Methods: From February 2017 to May 2018, 31 hips of 29 patients with acetabular dysplasia were chosen. We measured 

host bone coverage intraoperatively in these 31 hips with acetabular dysplasia during total hip arthroplasty. After surgery, the patients 

underwent CT scan and three dimensional host bone coverage was measured using these images. And then, the differences between 

the two measurements were compared. Mimics program (Materialise) was used to calculate host bone coverage. Intraclass correlation 

coefficient (ICC) was used for statistical analysis. 

Results: 31 hips in 29 patients underwent this procedure, Consequently, the average of the measurement differences between real 

estimated host bone coverage and 3D imaged host bone coverage was 1.72 % , ICC was 0.8(Good, 95% CI 0.595~0.903 P=0.00 ). There 

was no statistically significant difference between two methods. 

Conclusion: Three-dimensional (3D) host bone coverage evaluation using computed tomography (CT) is reliable method compared with 

real estimated host bone coverage during total hip arthroplasty. This method will be a good tool to study impact of host bone coverage of 

acetabular implant on stable cup fixation in total hip arthroplasty for acetabular dysplasia. 
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Introduction: Understanding of muscle characteristics in hip fracture patients might help provide specific and comprehensive 

recommendations for the prevention of hip fracture and rehabilitation. We performed a computed tomography (CT)-based analysis to 

identify muscle composition characteristics that distinguish hip fracture patients from non-hip fracture controls. 

Materials and Methods: In total, 43 patients (9 men, 34 women) were included in the hip fracture group, and controls without hip fracture 

were matched 1 to 1 to each patient with hip fracture. Muscle cross-sectional areas were measured in axial CT scan at the body level of the 

4th lumbar vertebra (L4), intervertebral disc level between the 5th lumbar vertebra and the 1st sacral vertebra (L5-S1) and just below level 

of the lesser trochanter (LT). Attenuation was also evaluated through the mean Hounsfield unit (HU) in these areas. 

Results: The cross-sectional area per weight (CSA/Wt, mm2/kg) of psoas muscle and extensor muscles of the spine showed a significant 

difference between the 2 groups at both L4 (9.7 vs. 12.4, p < 0.001 and 26.3 vs. 29.2, p = 0.025) and L5-S1 (9.6 vs. 11.5, p = 0.001 and 8.8 

vs. 10.3, p = 0.041) levels. In addition, the HU of these muscles differed significantly between the 2 groups at both L4 (33.3 vs. 47.6, p < 

0.001 and 13.7 vs. 30.2, p < 0.001) and L5-S1 (39.7 vs. 52.6, p < 0.001 and 3.8 vs. 15.1, p = 0.012) levels. 

Conclusion: A characteristic poorer quantity and quality of psoas muscle and extensor muscles of the spine were observed in hip fracture 

patients. These findings should be considered when providing recommendations concerning preventive exercise and rehabilitation for hip 

fracture management. 
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Introduction: The aim of our study was to 1) report our surgical outcomes of internal fixation in patients with nondisplaced or valgus 

impaction fractures of the femoral neck, 2) introduce our new three-dimensional assessment method using a combination of X-ray and CT 

imaging, and 3) determine which radiologic measurements significantly predicted fixation failure.We hypothesized that high posterior tilt 

angle and retroversion angle are related to high incidence of nonunion and osteonecrosis. 

Materials and Methods: From January 2009 to December 2016, 64 elderly patients in two institutions with nondisplaced or valgus 

impaction fractures of the femoral neck who had internal fixation using multiple parallel cannulated screws were enrolled. To determine 

the independent predictors of non-union, osteonecrosis, and reoperation, various clinical variables and radiologic variables, including 

the valgus angle on coronal CT images, the posterior tilt angle on Lorenz images, and the retroversion angle on axial CT images, were 

analyzed. 

Results: Non-union was identified in nine of the 64 patients (14.1%) and nine of the 55 patients (16.4%) who achieved bony union had 

femoral head osteonecrosis with subsequent segmental collapse. The multiple logistic regression model showed that a low bone mineral 

density of the femur, a higher posterior tilt angle on Lorenz image, and a higher retroversion angle on axial CT images were independent 

predictors of non-union and reoperation.  

Conclusion: Primary hip arthroplasty should be considered when a posterior tilt angle of more than 9 degrees on Lorenz images or a 

retroversion angle of more than 13 degrees on axial CT images is identified in patients with osteoporotic valgus impaction fractures. 
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Introduction: We determined whether a 3D-CT based head-lesser trochanter distance [HLD] method better equalized leg length 

discrepancy (LLD) after primary bipolar hemiarthroplasty than a 2D-plain film method. 

Materials and Methods: 130 patients with femoral neck fractures who were scheduled for primary bipolar hemiarthroplasty were included 

in this study. 65 patients were randomly assigned to the 2D-plain film head-lesser trochanter distance [HLD] group, and other 65 patients 

radomized to the 3D-CT based HLD method group. We then compared the LLDs in the two groups. 

Results: We observed significant difference in the mean postoperative LLD between two groups. A higher percentage of patients in the 

3D-CT based HLD group had an LLD less than 5 mm, respectively. 

Conclusion: 3D-CT based HLD method decreases the possibility of an LLD than the 2D-plain film. 

Acknowledgment: No author or related institute has received any financial benefit from research in this study. The authors declare that 
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Introduction: Appropriate stem anteversion is important for achieving stability of the prosthetic joint in total hip arthroplasty. Anteversion 

of a cementless femoral stem is affected by the femoral canal morphology and varies according to stem geometry. Although the native 

anteversion of femur had excellent correlation with the final stem anteversion, the predictability of femoral canal for stem anteversion was 

low. As the major axis of femoral endocortex rotates externally on the cross section approximating to isthmus, the authors hypothesized 

that stem anteversion is the result of compromise between geometries of twisting canal and stem. The present study examined the 

agreement of native femoral anteversion and the orientation of major axis of femoral endocortex at lesser trochanter to the stem 

anteversion. 

Materials and Methods: A total of 36 patients who went through hip arthroplasty using a single wedge design stem performed lower 

extremity CT angiogram as they suffered from swelling or pain in lower extremities for evaluation of deep vein thrombosis. The anteversion 

of native femur and major axis of femoral endocortex at lesser trochanter were measured on the preoperative CT scans. The stem 

anteversion was measured on the postoperative CT angiogram. Pearson correlation and intraclass correlation coefficient were used. 

Results: The mean anteversion of native femur was 13.1 ± 8.3. The mean anteversion of major axis of femoral endocortex at lesser 

trochanter was 32.2 ± 7.6. The mean stem anteversion was 13.1 ± 8.3. There was a significant correlation between the anteversion of the 

final stem and the native femur (p=0.02, r=0.39). There was a significant correlation between the anteversion of the stem and the major 

axis of femoral endocortex at lesser trochanter (p<0.001, r=0.767). intraclass correlation coefficient between the anteversion of the final 

stem and the native femur was 0.561. intraclass correlation coefficient between the anteversion of the stem and the major axis of femoral 

endocortex at lesser trochanter was 0.867. 

Conclusion: The present study revealed that the anteversion of single wedge cementless femoral stem revealed better agreement with 

the anteversion of the major axis of femoral endocortex at lesser trochanter than with the native anteversion of femur. Preoperatively, 

surgeons may predict the stem anteversion and take it into consideration for selection of femoral stem. 
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Introduction: We evaluated the clinical outcome and complications of femoral neck fracture in elderly patients using extended femoral 

offset cemented stem. 

Materials and Methods: We retrospectively reviewed 273 hip (265 patients) that had undergone hemiarthroplasty and THA (total hip 

arthroplasty) for femoral neck fractures. The mean age at surgery was 78.3 years (75~ 103). Mean follow up period was 5.3 years (2.4 ~ 

7 years). Harris Hip Score (HHS) was used for clinical evaluation. The complications (dislocation, thigh pain, intraoperative or postoperative 

fracture and infection) were investigated. 

Results: The average HHS was 89.2 points at the last follow-up. No one case is dislocation and thigh pain. Intraoperative fractures were 4 

cases and postoperative fractures were 3 cases. Superficial infection was 3 cases and deep infection 1 cases. 

Conclusion: Extended femoral offset cemented stem was founded favorable clinical outcome and reduce the dislocation for femoral neck 

fracture in elderly patients. 

Acknowledgment: none. 

Keywords: Hemiarthroplasty, Total hip arthroplasty, extended offset



139

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No. 244  

Title: The incidence of hip dislocation and suture failure according to two different types of posterior soft tissue repair techniques in total 

hip arthroplasty: a retrospective comparative study

Authors:  JUNKI MOON1 , YEESUK KIM2 , YOUNGHO KIM1 

Presenter: JUNKI MOON Corresponding Author: YOUNGHO KIM  Field: Hip

Affiliation: 1. HANYANG UNIVERSITY GURI HOSPITAL { Orthopaedic } , 2. HANYANG UNIVERSITY SEOUL HOSPITAL { Orthopaedic }   

Introduction: Although the posterolateral approach for hip arthroplasty is popular and has numerous advantages, it has been known 

to have a propensity for dislocation. The repair of short external rotator muscles with capsule is important for reducing dislocation. The 

purpose of this study is to investigate the incidence of suture failure and dislocation for two different types of posterior soft tissue repair 

techniques during total hip arthroplasty. 

Materials and Methods: In this study of 246 total hip arthroplasties in 232 patients who underwent total hip arthroplasty between May 

2012 and March 2018, we reattached the short external rotator tendon with posterior capsule to the greater trochanter with single-layer 

repair technique (125 hips) or with double-layer repair technique (121 hips). Radiopaque markers were attached to each suture side < 1.2 

cm apart. The distance between the markers was radiographically measured at at 1 day, 2 weeks, 3 months, and annually postoperatively. 

Suture failure was defined by a distance between markers of ≥ 2.5 cm or marker invisibility. The mean follow-up period was 41.6 (15–75) 

months. 

Results: Suture failure was observed less frequently in the double-layer repair group (7.4%) than in the single-layer repair group (18.4%; p 

= 0.013). Dislocation occurred in two hips (1.6%) in the single-layer repair group but no one in the double-layer repair group. There was no 

significant difference in dislocation rate between two groups (p=0.498). A significant correlation was observed between suture failure and 

dislocation (p = 0.016). 

Conclusion: The double-layer repair technique provided superior stability compared with single-layer repair technique in terms of the failure 

rate of posterior soft tissue repair in total hip arthroplasty. However, further evaluation with larger cohort and longer term follow-up will 

be needed to confirm the superiority in dislocation rate. 
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Introduction: In ceramic-on-ceramic bearing total hip arthroplasty (THA), impingement between the metal neck and ceramic liner has 

been a serious concern because it might result in liner failure, metal failure or squeaking. Unlike polyethylene liners, ceramic liners make 

notching in the metal neck with impingement. In this study, we analyzed the pattern of the impingement by evaluating the notching on 

plain radiographs to find out when and where it develops postoperatively. 

Materials and Methods: We retrospectively reviewed first 200 consecutive cases of THA using BiCONTACT® system with stems of type 

S or SD and alumina-on-alumina bearing from November 1997 to April 1999. Excluding 7 cases of inadequate radiographic data, 193 

cases of 159 patients were included in the final evaluation. They were 129 men and 30 women with mean age of 43 years (range, 18 to 

71) at the surgery. The most common diagnosis was osteonecrosis of femoral head (132 hips, 68.4%) followed by infection sequelae (22 

hips, 11.4%). Used neck length was short in 122, medium in 57 and long in 14 cases, respectively. Reviewed plain radiographs were taken 

between 6 weeks and 256 months after THA. Two experienced orthopaedic surgeons examined the radiographic findings and the results 

were derived by consensus. 

Results: In the metal neck, notching was found in the anterior portion in 13 cases (6.7%), in the posterior portion in 2 cases and in the 

lateral portion in 1 case. In all cases, neck notching was located at the impingement site with the inner edge of the ceramic liner. Notching 

was found in the shoulder of the stem in 12 cases. In all cases, notching was detected just medial to the impression for stem impaction, 

where impingement with outer edge of the ceramic liner occurred. In all shoulder notching cases, short neck head was used. 

Conclusion: Most common site of impingement was anterior portion of the metal neck. It might be related with the sitting crossed-legged 

on the floor. Notching in the stem shoulder has not been reported yet. Stem design of high shoulder seems to be the most possible cause 

of the impingement at that location. It is recommended not to use short neck head for BiCONTACT® stems. 
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Introduction: Zirconia head has been introduced for total hip arthroplasty (THA) with the expectation of lower polyethylene wear and 

better clinical results. Although several short- to mid-term studies have reported poor survivorship of zirconia-polyethylene THA, there are 

few in the literature regarding the long-term outcome after THA using these bearing surface. Therefore, we evaluated long-term outcome 

after THA using 28-mm zirconia head and polyethylene articulation. 

Materials and Methods: Among consecutive 100 primary THAs, 21 patients (23 hips) died and 6 patients (8 hips) were lost before 10-

year follow-up. The remaining 69 THAs were included in this retrospective study and evaluated regarding bearing-related complication 

rate, HHS and survivorship. All patients underwent 3D-CT scan and were analyzed for prevalence of osteolysis. All THAs were performed 

by single surgeon using acetabular component of identical design with average size of 54.8 mm, a 28-mm zirconia head and UHMWPE 

articulation. Average age at the index operation was 56.5 years and mean body mass index was 22.4 kg/m2. Average duration of follow-

up was 16.4 years (range, 10 to 21) and 3D-CT scan was performed at average of 13.5 years (range, 10 to 20). Clinical evaluation included 

HHS and radiographic analysis was performed regarding stem alignment, cup anteversion, inclination angle, component stability and 

osteolysis. Osteolysis was strictly defined as a localized area of trabecular loss with a sclerotic margin; osteoarthritic cyst, stress-shielding 

and age-related osteoporosis were excluded comparing preoperative CT scan, magnetic resonance imaging or serial plain radiographs. 

Complications included dislocation, periprosthetic fracture, infection, heterotopic ossification (HO) and revision. Survivorship free from 

revision at 15 years was estimated using Kaplan-Meier method. 

Results: Average inclination and anteversion angle of cups were 43.5° and 20.9°. Mean stem alignment was 0.9°. Twenty-five hips (38%) 

demonstrated osteolysis and two zirconia head fractured. Average HHS at last follow-up improved from 52.4 preoperatively to 91.1 points 

(p<0.001). Estimated survivorship free from revision at 15 years was 86.6%. 

Conclusion: The long-term results after THA with the use of zirconia head was not satisfactory and we do not recommend this as an 

alternative bearing for total hip arthroplasty. 
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Introduction: Subchondral insufficiency fracture of femoral head (SIFFH) occurs in elderly patients, and might be confused with 

osteonecrosis of the femoral head (ONFH). SIFFH is an insufficiency fracture at the dome of the femoral head and has been known to 

be associated with osteoporosis, hip dysplasia and posterior pelvic tilt. We evaluated clinical outcome of hip arthroplasty in patients with 

SIFFH. 

Materials and Methods: From 2011 to 2017, 28 patients (29 hips) underwent hip arthroplasty due to SIFFH at our institution. There were 

7 men (7 hips) and 21 women (22 hips), and their mean age was 69.0 years (range, 25 to 90) at the time of surgery. The Koval score 

was 2. Twenty-four patients (25 hips) were treated with cementless total hip arthroplasty and 4 patients (4 hips) with cementless bipolar 

hemiarthroplasty. 

Results: At a minimum of 2-year follow-up, no hip had focal osteolysis or prosthetic loosening. One sustained a periprosthetic femoral 

fracture, and was treated conservatively with use of teriparatide. 

Conclusion: The cementless primary total hip arthroplasty is satisfactory treatment option for SIFFH in elderly patients. 

Acknowledgment: none. 



141

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No. 248  

Title: Comparison of complications and functional outcomes according to the presence of underlying medical conditions for patients who 

underwent total hip arthroplasty as a treatment for femoral neck fractures

Authors:  JUNG WEE PARK1 , YOUNG-KYUN LEE1 , SEOK-HYUNG WON1 , JI-WOONG YUM1 , SEOK-MIN LIM1 , JIN-WOO LIM1 , KYUNG-

HOI KOO1 

Presenter: JUNG WEE PARK Corresponding Author: KYUNG-HOI KOO  Field: Hip

Affiliation: 1. SEOUL NATIONAL UNIVERSITY BUNDANG HOSPITAL { Orthopaedic }   

Introduction: Subchondral insufficiency fracture of femoral head (SIFFH) occurs in elderly patients, and might be confused with 

osteonecrosis of the femoral head (ONFH). SIFFH is an insufficiency fracture at the dome of the femoral head and has been known to 

be associated with osteoporosis, hip dysplasia and posterior pelvic tilt. We evaluated clinical outcome of hip arthroplasty in patients with 

SIFFH. 

Materials and Methods: From 2011 to 2017, 28 patients (29 hips) underwent hip arthroplasty due to SIFFH at our institution. There were 

7 men (7 hips) and 21 women (22 hips), and their mean age was 69.0 years (range, 25 to 90) at the time of surgery. The Koval score 

was 2. Twenty-four patients (25 hips) were treated with cementless total hip arthroplasty and 4 patients (4 hips) with cementless bipolar 

hemiarthroplasty. 

Results: At a minimum of 2-year follow-up, no hip had focal osteolysis or prosthetic loosening. One sustained a periprosthetic femoral 

fracture, and was treated conservatively with use of teriparatide. 

Conclusion: The cementless primary total hip arthroplasty is satisfactory treatment option for SIFFH in elderly patients. 
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Introduction: Removal of an infected prosthesis was considered the gold standard for eradication of infection. However, removal of well 

fixed prosthesis results in bone loss and following compromised reconstruction. We performed a retrospective study to evaluate the 

outcomes between patients undergoing revision for an infected total hip arthroplasty with retained stem compared with removed stem. 

Materials and Methods: We assessed operations for 134 hips performed on patients with infected THAs between 2001 and 2018 at two 

center. 30 cases which was done only irrigation without any prosthesis removal were excluded. Of 104 cases, 51 hips was retained stem 

and 53 hips was removed stem. The mean age of the patients at operation was 59 years (33 to 78) and mean follow-up was 4.7 years (0 to 

18). The indications for retaining stem were 1) stem which has circumferential porous coated, 2) without periprosthetic bone loss, 3) well 

fixed state. We evaluated clinical results between retained stem group and removed stem group. We also analyzed results among several 

antibiotic loaded cement techniques including reused former stem after extraction and retention of femoral head. Antibiotic loaded 

cement was used in most cases. The failure to treat the infection was defined as a recurrence or maintenance of infection in the same hip 

until last follow-up. 

Results: There were 2 (3.9%) failures during the study period after stem retention surgery. On the other hand, there were 7 (13.2%) 

failures after stem extraction surgery. Mean blood transfusion amount were 1675 cc (0-7600) and 1772 cc (0-10880), respectively. Mean 

duration of hospital stay at infection surgery were 38.5 days (7-153) and 58.9 days (17-208), respectively. HHS at last follow up were 87.4 

(62-100), 84 (52-98), repectively. There was no significant difference in outcome between head retention group and head removal group. 

Conclusion: These findings suggests that if the stem is well fixed in certain circumstances, it may be effective and safe in treating infected 

THA without stem removal. 

Acknowledgment: The researcher claims no conflicts of interest. 

Keywords: Infection, total hip arthroplasty, stem extraction



142

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No. 250  

Title: Pelvic incidence could affect disease progression in non-traumatic osteonecrosis of femoral head

Authors:  HYUCK MIN KWON1 , WOO-SUK LEE1 , BYUNG WOO JO1 

Presenter: HYUCK MIN KWON Corresponding Author: WOO-SUK LEE  Field: Hip

Affiliation: 1. GANGNAM SEVERANCE HOSPITAL { Orthopaedic }   

Introduction: The progression of disease in osteonecrosis of femoral head is believed to be related to various factors, but it is not yet 

clearly known. The aim of this study was to investigate the effect of pelvic sagittal parameters on disease progression in non-traumatic 

osteonecrosis of femoral head 

Materials and Methods: We identified 203 patients with early stage (stage 1 or 2) of non-traumatic osteonecrosis of femoral head who 

were diagnosed on MRI and followed up for at least 24 months. Pelvic sagittal parameters (pelvic incidence, pelvic tilt, and sacral slope) 

of all patients were measured in standing x-ray at first outpatient clinic visit. If the patients with intractable pain were unresponsive to 

conservative treatment associated with femoral head collapse, total hip arthroplasty was performed during follow-up. The patients were 

divided into two groups for comparison: those who underwent surgical treatment within 12 months (rapid progression group) and those 

who did not (non-rapid progression group). The factors affecting rapid progression of disease were analyzed. 

Results: Among 203 total patients, 187 patients underwent surgical treatment and were treated surgically at an average of 16 months 

after initial diagnosis. There was a significant difference in pelvic incidence (53.1° ± 9.2° versus 48.7° ± 7.4°, p<0.001) and sacral slope 

(37.6° ± 9.3° versus 33.4° ± 7.4°, p<0.001) between rapid progression group and non-rapid progression group. Multivariate regression 

analyses found that higher pelvic incidence group had a higher risk of rapid progression of osteonecrosis (odds ratio (OR): 0.954, 95% CI 

0.914 to 0.996). Duration of disease progression was significantly different between high pelvic incidence group (pelvic incidence >55) and 

low pelvic incidence group (pelvic incidence <55) (22.9 ± 29.2 months versus 12.4 ± 15.2 months, p=0.01). Survival curves of high pelvic 

incidence group and low pelvic incidence group were significantly different (p=0.002). 

Conclusion: We found that pelvic sagittal parameters could affect the progression of osteonecrosis of femoral head, and high pelvic 

incidence may especially be a risk factor for disease progression. Assessment of pelvic sagittal parameters in patients with early non-

traumatic osteonecrosis of femoral head may help predict progression of disease. 
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Introduction: Alcohols (A) and steroids (S) associated fatty cell hypertrophy and endothelial damage due to abnormal lipid metabolism 

have been known to be risk factor for osteonecrosis. To determine which lipid profile of hyperlipidemia is associated with ONFH, several 

kinds of serum lipid profiles were measured. 

Materials and Methods:  Serum lipid levels of HDL, LDL, total cholesterol, triglyceride, apolipoprotein A1, and apolipoprotein B were 

measured in patients with osteonecrosis of nontraumatic femoral head(ONFH) between 1998 and 2018. Seven hundred eighty nine 

patients with ONFH and 173 patients with osteoarthritis(OA) were investigated as control. ONFH were classified into alcoholic and steroid 

(A+S, n=498), and idiopathic (I, n=287) subgroups. We compared serum lipid profiles (1)between ONFH group and OA group (2) between 

alcohol and steroid(A+S) and idiopathic subgroup between ONFH group and OA group. After propensity matched for age, sex, and body 

mass index same comparison was performed using Mann-whitney test.  

Results: OA group showed older age (P=0.0003), higher BMI (P=0.0269), and had a higher female rate(P=0.0001). ONFH group showed 

higher in Trigryceride (P=0.0001), HDL-cholesterol (P=0.0383), Apolipoprotein B (P=0.0073) levels, and Apolipoprotein B/A1 ratio 

(P=0.0016) compared with OA group. Alcohol or steroid (A+S) subgroup showed higher in Trigryceride (P=0.0238), Apolipoprotein B 

(P=0.0423) levels, and Apolipoprotein B/A1 ratio (P=0.0046) compared with OA group. After propensity match for age, sex, and BMI, 

ONFH group showed higher in Trigryceride (P=0.0032), Apolipoprotein B levels(P=0.0036), and Apolipoprotein B/A1 ratio (P=0.0077). 

Alcohol or steroid (A+S) subgroup showed higher than idiopathic group in Trigryceride (P=0.0239), Apolipoprotein B (P=0.0009) levels, 

and Apolipoprotein B/A1 ratio (P=0.0035). 

Conclusion: Not hypercholesterolemia but higher level of Triglyceride and Apolipoprotein B, higher Apolipoprotein B/A1 ratio were 

associated with ONFH caused by alcohol and steroid.  
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Introduction: Total body irradiation is performed prior to bone marrow transplantation in patients with malignant hematologic 

malignancies, with the aim of inducing the engraftment of the transplanted bone marrow by reducing the immunity of the host. It is also 

known to be effective in the eradication of residual malignant tumors and mutant cells when used in combination with anticancer agents. 

Radiation therapy is known to be a risk factor for osteonecrosis. However, total body irradiation performed in patients with hematologic 

malignancies is 12 ~ 15 Gy divided into 8 ~ 12 groups, . Most steroids are used in patients with malignant blood, and the effect of whole-

body radiation therapy on the effect of steroids on the occurrence of avascular necrosis is examined. 

Materials and Methods: We retrospectively reviewed 4426 patients who were diagnosed with malignant hematologic malignancies and 

treated with steroids from 1995 to 2000. The basic information of the patient was analyzed by age, gender, type of blood cancer, presence 

of TBI, occurrence of osteonecrosis and site of occurrence. The diagnosis of osteonecrosis was made by medical records and radiography 

(x-ray, MRI). 

Results: In this study, the factors that correlated with osteonecrosis were age, gender, age (<16 years, <50 years, over 50 years old), 

diagnosis (AA, AML, ALL, CML, CLL, MDS, others ), And presence or absence of whole body radiation therapy (TBI). Among these factors, 

factors influencing the development of osteonecrosis were analyzed as age (> 16 years old, P = 0.04) and systemic radiation therapy (P 

<0.001). The degree to which each factor is related can be explained by the 95% confidence interval of the odds ratio. That is, in patients 

older than 16 years of age and older than 50 years, 3.83 times more osteonecrosis was more likely than those less than 16 years of age, 

and 6.21 times more osteonecrosis was found in patients who underwent whole body radiotherapy than those who did not. 

Conclusion: Because whole-body radiation therapy is also a risk factor for osteonecrosis in patients with hematologic malignancies, it is 

recommended that appropriate education be given to the patient when radiation therapy is given and reduction should be made if the 

dose is reduced. 
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Introduction: Although surgical hip dislocation(SHD) procedure has been commonly used for femoral head fracture-dislocation(FHFD), 

its safety to escape from avascularity of femoral head has not confirmed yet. We investigated the viability of femoral head with radio-

scintigraphy or MRI, with evaluating the radiologic and functional outcome in patients who underwent SHD in FHFD. 

Materials and Methods: Forty-two patients with FHFD had underwent SHD in our institution (from 2009 to 2017). To investigate the 

avascularity of femoral head, single-photon emission computed tomography (SPECT), bone scintigraphy or magnetic resonance imaging 

(MRI) was performed, at least 30 weeks after surgery. Safety of femoral head was defined as no evidence of avascular necrosis (AVN) on 

radio-scintigraphy or MRI and simple radiographs at postoperative ≥ 1 year. Excluding 8 cases who refuse to take further study or follow-

up less than 1 year, thirty-four out of 42 cases were included (mean follow-up 145.6 weeks, mean age 36.9 years). In Pipkin’s classification, 

there were 4 of type I, 6 of type II, 2 of type III, and 22 of type IV. Associated femoral neck fractures were found in 3 cases(two of Pipkin 

type III, one of type IV). Radiological outcome (Matta’s grade) and functional outcome (HHS, Harris hip score) were evaluated at the latest 

follow-up. 

Results: Thirty-two of 34 cases survived without any evidence of avascularity. Two cases showed AVN (one of Pipkin type III, one of type 

IV), which were presented with displaced neck fracture. Presence of femoral neck fracture was related with the development of AVN 

(p=0.006), while Pipkin classification was not (p=0.748). In radiological outcome, 28 (82.4%) were satisfactory (excellent or good). In 

functional outcome, HHS was 81.53 on the average, and 25 (73.5%) were satisfactory (excellent or good). Associated neck fracture 

lowered radiological and functional outcomes(p=0.022, p=0.002, linear by linear test) 

Conclusion: In femoral head fracture-dislocation, surgical hip dislocation procedure is safe with minimal risk of AVN, achieving satisfactory 

radiological and functional outcomes in the absence of associated femoral neck fracture. 
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Introduction: Treatment for nonunion of subtrochanteric fracture frequently requires bone grafting due to compromise of the biological 

environment by previous surgery and fracture gap by insufficient reduction. The purpose of this study is to evaluate the radiological results 

of the surgery of intramedullary nailing with internal bone grafting through medullary reaming compared to nailing with open bone 

grafting. 

Materials and Methods: In this retrospective study, we investigated the patients who underwent surgical intervention for nonunion of 

subtrochanteric fracture after intramedullary nailing between 2008 and 2018. The cases with infection, large bone defect, pathologic 

fracture, open fracture, initial plating with open reduction, and incomplete medical records and follow-up less than 1 year were excluded. 

Thirty-seven patients were enrolled, and they were divided into two groups: group A, who had undergone nailing with the open 

procedure and bone grafting, and group B, who had undergone nailing with the percutaneous procedure and internal bone grafting 

through medullary reaming. We analyzed and compared their demographic data and radiological results between the two groups. 

Results: Group A and B included 19 and 18 patients, and the mean age was 60.9 years (39-81) and 55.8 years (32-82), respectively. 

There were no differences between the two groups in gender, time from initial surgery to revision, failure of the implant, degree of varus 

deformity, and length of fracture gap. After revision, mean correction of varus deformity and reduction of fracture gap were 6.2˚ and 2.9mm 

in group A and 4.1˚ and 2.6mm in group B. There was a significant difference in the correction of varus deformity (p=0.001). Bony union 

was obtained in 17 cases (89.5%) in average 7.4 months (6.0-10.0) in group A, 16 cases (88.9%) in 7.6 months (6.0-9.0) in group B and 

there was no difference between the two groups. 

Conclusion: The radiologic results of revision for nonunion of subtrochanteric fracture using intramedullary nailing were satisfactory. 

Under the effort of correction of varus deformity and reduction of fracture gap with medullary reaming, the radiologic results of closed 

intramedullary nailing were not different from those of nailing with open bone grafting. 

Acknowledgment: None 
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Introduction: Diagnosis of occult ipsilateral femoral neck fractures (IFNFs) associated with femoral shaft fractures (FSFs) is still regarded 

as a challenging field without further improvement. Lipohemarthrosis on computed tomography (CT) has been reported as a reliable 

sign of intra-articular hip fracture. We performed a retrospective review of the 16 occult IFNFs and evaluated lipohemarthrosis and its 

characteristics on the preoperative CT. 

Materials and Methods: Among 79 IFNFs from January 2006 through December 2017, 16 occult IFNFs, which were not detected on the 

preoperative plain radiographs and CT scan, were identified. We reviewed their clinical characteristics and evaluated preoperative CT scans 

to determine whether lipohemarthrosis was present. The mean Hounsfield unit (HU) values were measured on the area of free fat (maximal 

hypo-attenuated area) to confirm the lipohemarthrosis. 

Results: All 16 cases had sustained high energy trauma and 13 cases were male (81%). The average age of them was 47 years (28 to 69 

years). Eight cases had concurrent ipsilateral knee injury (50%) and 6 cases had highly comminuted femoral shaft fracture (38%). Fifteen 

had vertical-type fracture and one had a basi-cervical-type fracture. The timing of diagnosis was 2 preoperatively, 5 intraoperatively, and 

6 immediate postoperatively. Remaining 4 cases were detected on follow-up radiographs. On the preoperative CT reviews, 15 of 16 cases 

(94%) had lipohemarthrosis and mean HU values were all negative (-4 to -103.6). Lipohemarthrosis was typically observed at the upper 

half of the femoral head on serial CT axial view. From the top, it presented as a crescent along the lateral border of the femoral head. At 

the head-neck junction, it positioned on the anterior aspect of femoral head and a fat-fluid level was observed jut behind the anterior hip 

capsule. 

Conclusion: Lipohemarthrosis should be included preoperative evaluation of patients with high energy FSF. When lipohemarthrosis is 

present on CT scan without bony fracture, surgeons should highly suspect the presence of occult IFNF. 

Acknowledgment: none 
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Introduction: We wanted to investigate the incidence and risk factors of avascular necrosis (AVN) of the femoral head in young patients 

with femoral neck fractures treated by multiple pinning. 

Materials and Methods: From April 2003 to December 2017, 42 patients who underwent multiple pinning for a femoral neck fracture 

and had more than 1 years of follow-up between 20 and 60 years of age were evaluated for AVN of the femoral head. We evaluated 

the influence of such factors as gender, the age, in years, the side of fracture, the mode of injury, the time of fixation, the accuracy of 

reduction, the digree of displacement. 

Results: We report a 23.8% (10/42) incidence of AVN and a 2.3% (1/42) incidence of nonunion after multiple pinning for a femoral neck 

fracture. The incidence of AVN were be comparatively high (42.1%, 8/19) after multiple pinning for displaced femoral neck fracture in 

young patients, AVN was found to be significantly correlated with the degree of displacement (p<0.05). 

Conclusion: We should be monitored more carefully for development of AVN, and especially if there was displaced fracture. 
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Introduction: To evaluate the factors predicting revision operation after internal fixation using multiple cannulated screws or dynamic hip 

screw in the patients with femoral neck fracture, the authors performed a comparative study of a success group and a failure group and 

reviewed the literature. 

Materials and Methods: A total of 104 consecutive patients underwent an internal fixation for femoral neck fracture at this institution 

from September, 2002 to December, 2017 were included in this study. The multiple cannulated screws fixation was used in the 74 cases, 

the Dynamic hip screw fixation was used in the 30 consecutive cases. Relationships between the complications such as failure of union, 

collapse of femoral head due to osteonecrosis of femoral head and several affecting factors including the degree of displacement by 

Garden stage, state of reduction, estimated blood loss, patient’s age, time interval from injury to operation, and anatomical fracture site. 

Results: There was no significant difference in demographic data, surgical time, and estimated blood loss between two groups. But, 

Time to surgery was 39.42 hours in revision group, 14.73 hours in union group. Garden classification was 3.83 in revision group, 3.27 in 

union group. Pauwel’s classification was 2.75 in revision group, 2.13 in union group. Among the revision group, there were 8 subcapital, 2 

transcervical, 2 neck of base at the anatomical site.  

Conclusion: As fast and accurate as possible anatomical reduction is needed to decrease complications with internal  fixation of femoral 

neck fracture. High grade displacement of fracture by Garden and Pauwel’s classification, time to surgery are major factors predicting 

complications. 

Acknowledgment: Level of study: IV 

Keywords: Femoral neck fracture, Revision, internal fixation



146

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No. 258  

Title: The radiologic and clinical course of stress fracture of femur neck in military drill

Authors:  HYUNG KU YOON1 , YUNKI RYU1 

Presenter: YUNKI RYU Corresponding Author: HYUNG KU YOON  Field: Fracture

Affiliation: 1. ARMED FORCES CAPITAL HOSPITAL { Orthopaedic }   

Introduction: The purpose of this study is to evaluate the radiological characteristics and clinical course of stress fracture of femur neck in 

military drill. 

Materials and Methods: Between June 2014 and May 2019, 11 cases of 10 patients were analyzed by imaging study (x-ray, CT, MRI, bone 

scan) and by clinical course and operability. All cases were young male military soldiers and reviewed by imaging and chart retrospectively 

on each patient with mean follow up 12 months. 

Results: The location was left(5cases), right(4cases), both(1case). The time interval between military drill start and symptom was on set 3 

weeks and the duration between pain development and hospital visit was 3 weeks in average. ROM limitation was only in 3 cases. BMD 

was uninterpretable due to lack of data. Bone chemistry was all within normal limit and VitD insufficiency in 8 cases. Surgical treatment 

with insitu 3 cannulated screws in 7 cases(63%) and conservative treatment in 4 cases. Implant removal was done in 6 cases post operative 

12 months in average.   In simple x-ray on first visit, definite undisplaced condensed line on medial half cortex with transverse pattern was 

in 8 cases and no-definite fracture condensation with suspicion was in 3 cases. CT showed dense trabecular femur neck without disruption 

in all cases. MRI　showed bone marrow edema in all cases. Bone scan showed hot uptake around medial femur neck in all cases. 

Conclusion: We must pay attention to the military soldiers who complain pain around hip after training 2 ~ 4 weeks with suspicious 

subchondral femoral head stress fracture and stress femur neck fracture. The typical radiology of stress femur neck fracture is medial femur 

neck dense trabecular pattern on the transcervial area. CT, MRI, and Bone Scan are mandatory to evaluate. To prevent displaced femur 

neck fracture, 3 or 4 preventive cannulated screws are recommendable. 

Acknowledgment: Thanks for military soldiers regarding this study 
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Introduction: Surgical fixation in acute displaced patella fracture is the standard care. Although the tension band technique with k-wires 

remains most common methods, patients frequently complain of discomfort due to prominence of metallic hardware, leading to high 

rates of removal of hardware. The purpose of this study is to demonstrate if the internal fixation with non-absorbable suture material is 

equivalent to internal fixation with tension band wiring. 

Materials and Methods: This study was done prospectively. 30 patients who underwent surgery with non-absorbable sutures(Group 1) 

and 30 patients who underwent surgery using tension band wiring (Group 2) were included between 2014 January and 2018 December, 

and Follow - up was longer than 1 year. Operative time, postoperative union time, range of motion, and complications were compared 

between the two groups. 

Results: Operative time was 47.6 ± 7.5 minutes in group 1 and 45.6 ± 8.4 minutes in group 2. Clinical union was defined as absence of 

tenderness in the patellar region in group 1, 6.77 ± 0.7, and in group 2, 6.21 ± 0.8 weeks . Radiological union was achieved 11.3 ± 1.4 in 

group 1 and 10.8 ± 1.5 in group 2. The range of motion at 2 and 3 months postoperatively was flexion contracture 9.5 ± 2.2, 8.7 ± 2.0, 

flexion 120.3 ± 9.4, and 126.7 ± 8.9 in the first group, flexion contracture 8.3 ± 2.2, 8.0 ± 2.2, and flexion 127.5 ± 7.7, 128.7 ± 8.3 in the 

second group. There was no statistical difference between the two groups. During the follow - up period, none of the patients in group 1 

required internal fixation removal, 1 patient with delayed union and malunion, and 1 patient with reduction loss. In group 2, 12 patients 

required removal due to discomfort of the internal fixation, and 3 of them had fractures of internal fixation metal. 

Conclusion: The use of a non-absorbable suture has a disadvantage in that the knee joint movement should be started more conservatively 

because the fixation strength is weaker than that of the conventional method and possibility of reduction loss of the knee joint. However, 

internal fixation using nonabsorbable suture showed similar results with conventional methods such as restoration of function like range 

of motion and union without requiring secondary surgery for metal removal. Therefore, fixation using nonabsorbable suture in the patella 

fracture may be useful in selecting the surgical method. 
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Introduction: Modified tension band wiring is one of the most common surgical fixation methods for transverse patella fracture. It 

converts the anterior tension forces into compression forces at articular surface through the extensor mechanism. However, few studies 

have investigated the effect of the depth of K-wire insertion in modified tension band wiring. This study tried to clarify the biomechanical 

changes of fracture surface according to the depth of K-wire. 

Materials and Methods: Simulated transverse patella fractures were created in four human cadaveric legs specimens. On the fracture 

surface, 1 cm locations from medial and lateral borders were marked, respectively. The 5 mm location from anterior cortex was also 

marked and defined as a superficial position, and the 5 mm location from posterior cortex as a deep position. K-wires were inserted at 

either superficial or deep position and modified tension band wiring was performed. Pressure mapping sensor was inserted into fracture 

surface and biomechanical testing was performed between 0° full extension to 90° flexion. 

Results: The average peak contact pressures of fracture surface were 1.22 MPa in superficial K-wire group and 2.64 MPa in deep K-wire 

group. The average contact surfaces of fracture surface were 24 mm2 and 53 mm2 in superficial and deep K-wire groups, respectively. 

Conclusion: Deep K-wire position in modified tension band wiring increased the compression force and contact area of fracture surface. 
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Introduction: This meta-analysis was designed to compare clinical outcomes of patients with distal femoral fractures who were treated 

using locking compression plates (LCP) and retrograde intramedullary nails (RIN). 

Materials and Methods: This analysis included 7 studies comparing LCP and RIN and 38 studies reporting outcomes of LCP or RIN. We 

conducted a pair-wise meta-analysis (with a fixed-effects model) on the 7 comparative studies and a proportional meta-analysis on the 

data from the 38 articles to estimate nonurnion rate and determine a consensus. We compared the rate of nonunion and hardware failure 

and osteosynthesis by using pair-wise meta-analysis. 

Results: The pooled prevalence of nonunion was also very similar in two groups; 6% [95% confidence interval (CI), 5-7] in LCP and was 6% 

(95% CI, 5-7) in RIN group. The pair-wise meta-analysis also showed similar clinical outcomes between two groups; incidence of nonunion 

(OR=1.284; CI 0.59-2.76, p=0.522), and HW failure (OR=0.83; CI 0.33-15.81, p=0.405), and osteosysthesis (OR=0.69; CI 0.24-1.98, 

p=0.490). 

Conclusion: Approximately six percent patient who underwent LCP and RIN fixation for distal femoral fracture will develop nonunion and 

clinical outcomes were similar between these two contemporary instruments. Both approaches can be considered for distal femur fracture, 

so orthopaedic surgeons must train to master one of both techniques depending on their preference. 
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Introduction: The result of implant removal in proximal femur is rarely reported. The purpose of the current study is to report 1) the reason 

for non-medically indicated implant removal, 2) perioperative complications and 3) the postoperative outcome after implant removal 

surgery in healed proximal femur without medical indication. 

Materials and Methods: The patients who had implant removal between January 2006 to December 2017 with the index diagnosis of 

femoral neck, femur intertrochanteric or subtrochanteric fracture were reviewed retrospectively. Of these patients, implant removal due 

to medically indicated situations were excluded and total of 141 patients were included for review. The study investigated the reason for 

removal surgery, perioperative complications, postoperative fractures and patient reported outcome following the surgery using hospital 

record, operation note and detailed interview.  In the patient who had developed fracture after the surgery, characteristic of the refracture 

were identified. 

Results: Overall, the cohort consisted of 39 femoral neck fractures, 53 intertrochanteric fractures and 49 subtrochanteric fractures. The 

mean age of the patients were 48.18(18 to 87) years with 98 males and 43 females. 46 patients were diagnosed with osteoporosis at the 

time of removal surgery.  Patients’ desire without symptom was the most common reason for implant removal, followed by dull pain and 

discomfort. During the operation, failure to remove at least some part of the implant was noticed in 6 femurs. Postoperatively, superficial 

infection occurred in 2 cases while 5 patients developed refracture at mean of 2.7 months from the initial surgery. 85 percent of the 

patients with initial discomfort at the time of the removal surgery replied that the discomfort had improved. 

Conclusion: The results of the current study indicates that the incidence of perioperative complications including refracture  were not 

as high as in previous studies and the subjective satisfaction rate is high with the patient undergoing implant removal surgery. Implant 

removal in the proximal femur seems to be a viable option in healed proximal femur fracture specially when subjective discomfort is a 

reason for surgery. 
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Introduction: Intramedullary nailing has been popularly applied for the femoral shaft fractures. However, there have been reported the 

mismatch problems between nail system and femur geometry including narrow medullary canal at the subtrochanteric area especially in 

yound adults and severe femoral bowing in elderly. The current study aimed to analyze the femur geometry in Korean for development of 

implant design with 3 dimensional (3D) skeletonization. 

Materials and Methods: We acquired computed tomography (CT) images of both femur reviewed in a single center from 2015 to 2017. 

The participants aged 20 years or older (range 20-89 years) were included, those with any implant, deformity or surgical scar of the femur 

were excluded. The total 420 participants were enrolled and they were divided into subgroups according to age (decades) and gender. 

Each subgroup included 30 persons, respectively. These images are used to produce three-dimensional (3D) samplings of anatomy 

elements for the human femur. With the use of reconstruction and parametrization from such datasets, the structured data (in the form of 

.obj format) can be obtained to form a 3D model. The process of skeletonization was to obtain the compact representation of the femur. 

With the skeletonization, we obtained the geometry parameter; 1) femur length from upper pole of the femoral head to the bicondylar 

baseline, 2) femur shaft length from the tip of the greater trochanter to the bicondylar line, 3) the minimum diameter of the medullary 

canal and its location, 4) anteroposterior (AP) diameter and lateral diameter of the entire femur, 5) radius of curvature (ROC) of the femur 

(bowing). We compared all parameters according to sex and age. 

Results: The average age of the participants were 54.0 years (range 20- 89 years) and the number of each gender was exactly same. The 

femur length was 425.5 ± 37.6mm (range, 337.4-516.0mm) and the femur shaft length was 383.0 ± 35.6mm (range 301.3 – 466.5mm), 

both of them were longer in male (p=0.002, <0.001). The minimum diameter of the medullary canal was 9.4 ± 1.9mm (range, 5.0-18.1mm). 

The ROC was 810.7 ± 202.5mm (range, 338.3-1491.8mm). The rate of the minimum diameter less than 8mm and 7mm was 26.0% and 

9.4%, respectively. The rate of ROC with less than 750mm and 700mm was 28.5% and 21.3%, respectively. 

Conclusion: This geometry analysis showed that there are mismatch problem between the current nail and the medullary canal in 9.4% 

and the ROC of the Korean femur was smaller than that of the current nail systems (1,000-1,500mm). The result indicates potential 

mismatch problem in clinical cases and the problem can be resolved with newly designed nail system with Korean version. 

Acknowledgment: The study was funded by  National reserach Foundation of Korea (NRF-2018R1D1A1B07050224). 
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Introduction: Many studies have tried to evaluate the characteristics of atypical femoral fractures(AFFs) through age, sex, and ethnicity 

comparison with non-AFFs. A common treatment for AFFs is IM nailing, and many surgeons have experienced fracture occurred during 

operation (intra operative iatrogenic fracture). So we hypothesized that intra operative iatrogenic fracture by IM nailing in AFFs would have 

characteristics different from those of non iatrogenic fracture in AFFs. The aim of this study was to evaluate the clinical features of intra 

operative iatrogenic fracture by IM nailing in AFFs.    

Materials and Methods: : This study included a total 134 patients who underwent IM nail surgical treatment under diagnosis of femoral 

atypical fracture between January 2010 and May 2017. Patients were divided into two groups according to presence of intra operative 

iatrogenic fracture. We evaluated the relationship between the iatrogenic fracture by IM nailing in AFFs and femoral bowing angle, nail 

entry point site and initial fracture site. Femoral bowing angle was evaluated the anterior bowing and lateral bowing, it was measured by 

two orthopedic surgeons and average value of two calibrators was used in statistic analysis. Other variables like nail entry point, nail size, 

age, height, weight, body mass index and bone mineral density. 

Results: The average lateral femoral bowing angle was 11.5’ and anterior femoral bowing was 14.6’ in iatrogenic fracture groups. And 

another group average value was 5.1’(lateral bowing angle), 11.8’(anterior bowing angle). The patients with iatrogenic fractures in AFFs 

were lower BMD and lager bowing angle. But there was no statistically significant difference about nail entry point and initial fracture site 

in two groups. 

Conclusion: This study demonstrated that patients with intra operative iatrogenic fracture in AFFs had different characteristics compared 

with those without iatrogenic fracture in AFFs. Bowing angle and bone mineral density are major factors, and we found that there was no 

difference in long-term bone union between two groups.        
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Introduction: Total ankle arthroplasty is often not recommended to younger patients with ankle arthritis because of their high functional 

demands. The purpose of this study was to compare intermediate-term clinical and radiographic outcomes and survivorship rates of total 

ankle arthroplasty between patients younger and older than 55 years. 

Materials and Methods: A total of 117 consecutive patients (123 ankles) who underwent primary total ankle arthroplasty using Hintegra 

prosthesis with a mean follow-up of 78 months were enrolled and divided into 2 age groups: under 55 years (38 ankles; mean age 45 

years) and over 55 years (85 ankles; mean age 65 years). 

Results: Clinical scores of Ankle Osteoarthritis Scale pain and disability, American Orthopaedic Foot & Ankle Society ankle-hindfoot, Short 

Form–36 Physical Component Summary and Mental Component Summary, and visual analog scale were not significantly different between 

the 2 age groups at the final follow-up (P > .05). There were no significant differences in complications and survivorship rates between the 

two at a mean follow-up of 78 months (P > .05). 

Conclusion: Clinical and radiographic outcomes and survival rates of total ankle arthroplasty in patients under age of 55 years were 

satisfactory and comparable to those in patients older than 55 years in the intermediate-term follow-up. Therefore, total ankle arthroplasty 

may be considered as a viable treatment option in young patients with end-stage ankle arthritis. 
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Introduction: As the popularity of total ankle arthroplasty (TAA) increases and indications expand, surgeons require a better understanding 

of which factors are associated with the outcome. In this study, we evaluate the early clinical and radiologic outcomes of the Salto mobile 

bearing 3 component total ankle prosthesis. 

Materials and Methods: TAA was performed in 42 consecutive ankles (40 patients) by a single surgeon using 3-component Salto total 

ankle implant from June 2014 to April 2018. A prospectively collected database was used to identify all patients who underwent primary 

TAA with a minimum 1-year follow-up. All patients were followed up at two weeks, six weeks, three months, six months, at one year 

and yearly thereafter. Clinical outcome scoring was done pre-operatively and post-operatively by American Orthopaedic Foot and Ankle 

Society (AOFAS), pain VAS, satisfaction score and clinical range of motion (ROM) were collected along with weight-bearing radiographs 

of the ankle. Postoperative coronal, sagittal alignment of the component and ROM were evaluated with radiographs. Univariable and 

multivariable analyses were performed to identify predictors of poor outcome. 

Results: The average follow-up was 22.6 months (range, 12-57). Clinical outcome scores improved on VAS, AOFAS ankle/hindfoot, and 

clinical ROM. Mean VAS pain score decreased from 6.8 (range, 3–10) preoperatively to 2.0 (range, 0–8) at last follow-up (p < 0.05). AOFAS 

score increased from 45.2 (range 8–85) to 85.0 (range 31–100) at last follow-up (p < 0.05). There was no significant difference between the 

early clinical outcome (post-operatively 3-6month) and final outcome on their final follow-up. Ninety percent of the patients was satisfied 

with the surgical results at the last follow-up. There were 5 cases (15%) with complication. 2 cases (6%) had low grade infection, 2 cases (6%) 

had wound dehiscence problem and 1 case (3%) had insert subluxation. Postoperative radiographic angles checked serially showed positive 

correlation with the clinical outcome. (p < 0.05) The cases with good alignment and no migration showed good clinical outcome.

Conclusion: The TAA series using single Salto 3-componenet implant showed favorable early radiologic and clinical outcomes. Also, the 

radiologic parameters, especially talar dome-ground surface angle showed statistically correlation with the clinical outcome. 

Acknowledgment: 1. All the authors have been actively involved in the planning and enactment of the study, and have also assisted with 

the preparation of the submitted article. 2. The authors have read the Submission Guidelines and the paper conforms to this Guide in all 
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Introduction: Total ankle arthroplasty (TAA) is increasingly recommended for patients with end-stage ankle osteoarthritis. However, there 

were few studies which had investigated long-term clinical outcomes with mobile bearing system. We analyzed the patient reported 

results of 118 arthroplasties performed with one type of three-component total ankle prosthesis. This prospective cohort study analyzed 

long-term outcomes of TAA with use of the Hintegra prosthesis at a single center. 

Materials and Methods: Consecutive patients who received total ankle arthroplasty with the Hintegra prosthesis between September 

2004 and December 2009 were enrolled at a single large, university hospital. Patients were annually evaluated clinically, and the patients 

reported survey with visual analog scale (VAS), American Orthopaedic Foot & Ankle Society (AOFAS) scores and revision rate. Kaplan-

Meier survival result showed survival outcomes of TAA in long-term follow-up. 

Results: One hundred and eighteen ankles underwent arthroplasty with the Hintegra prosthesis. The mean age of patient at operation 

time was 64.0 years old (range, 37 to 84 years old). The etiology of arthroplasty was follows : Primary (38(32.2%), secondary 14 (11.9%), 

Post traumatic 66 (55.9%). The mean change from baseline to final follow-up was -6.7 ± 4.3 points for VAS, and 26.1 ± 10.3 points for 

the AOFAS score. Three (2.5%) of the ankles required metal component revision at a mean of 2.9 ± 1.8 years (range, 0.5 to 5.8 years) after 

arthroplasty. Five (4.2%) ankles underwent conversion to ankle arthrodesis. Cystic osteolysis that needed surgery was 19 (16.1%) ankles, 

most frequent lesion was posterior aspect of distal tibia. Revision with metal component as the end point of prosthesis was 86% at 10 

years follow up. 

Conclusion: Long term outcomes were demonstrated with satisfaction after ankle arthroplasty with the Hintegra prosthesis performed by 

experienced surgeons. Further study to elucidate possible reasons for osteolysis and subjective pain after TAA is warranted. 

Acknowledgment:  This study was coordinated by all autors. 
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Introduction: Chronic ankle instability (CAI) is characterized by repetitive lateral ankle sprains. CAI has been associated with altered joint 

kinematics at the ankle, knee and hip. However, no studies have investigated possible kinematic deviations at more distal segments of the 

foot. The aim of this study was to investigate differences in multi-segment foot kinematics between controls and participants with chronic 

ankle instability during walking. 

Materials and Methods: Twenty four subjects (18 subjects as control goup and 6 subjects as CAI group) were participated in this study 

after informed consent. All subjects underwent three-demensional(3D) computer tomography (CT) imaging of the ankle and 3D bone 

models of foot were reconstructed using Seg3D software. Subjects performed walking trials on walkway at their self-selected speed and 

Bi-Planar Fluoroscopic images of the target foot were captured during stance phase of walking. Three-dimensional triangular mesh models 

of the tibia, talus, calcaneus, cuboid and navicular which were segmented from the CT data were manually registered to the fluoroscopic 

images for stance phase of walking. The kinematics of the tibiotalar, subtalar, talonavicular and calcaneocuboid joints was analyzed and 

compared between groups. 

Results: There was no significant difference of the amount of dorsiflexion/plantar-flexion, inversion/eversion, adduction/abduction in the 

tibio-talar joint and talonavicular joint  between groups. The subtalar showed tendancy of more inversion and adduction in midstance 

phase, although there was no significant difference. However, the calcaneocuboid joint showed signicant difference in inversion in mid-

stance phase(p=0.046) and more dorsiflexion in midstnace phase, which represents cavovarus foot position. 

Conclusion: Subjects with chronic ankle instability displayed an altered kinematics in subtalar and calcaenaocuboid joint, which might 

predispose them for episodes of giving way and actual ankle sprains. 

Acknowledgment: This work was supported by the National Research Foundation of Korea(NRF) grant funded by the Korea 

government(MEST) (No. NRF-2017R1A2B2010763). 
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Introduction: We employed hindfoot alignment view using intraoperative fluoroscopy mimicking standing hindfoot alignment view, sought 

to (1) compare this with standing image, and (2) know the effect of demographic variables on the discrepancy between two kinds of 

images.  

Materials and Methods: We compared measurements of heel alignment obtained by intraoperative fluoroscopy with those by standard 

radiograph. Two observers compared heel alignment ratio and angle from 100 pairs of images. The effects of age, sex, laterality, and body 

mass index on the discrepancy between fluoroscopic images and radiographs were analyzed.  

Results: Heel alignment ratio revealed strong correlation between standing radiograph and intraoperative fluoroscopy with correlation 

coefficient 0.844 (p<0.001), and heel alignment angle considerable correlation with 0.667 (p<0.001). All demographic factors revealed no 

significant effect on discrepancy of two set images.   

Conclusion: Heel alignment view on intraoperative fluoroscopy was comparable to standard heel alignment view without any significant 

effect of demographic factors.  

Acknowledgment: None 
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Introduction: Tarsal coalition is a congenital fibrous, cartilaginous, or osseous bridging of two or more tarsal bones. Incidence and type of 

tarsal coalition in Korean patients was needed as a basis for improving diagnostic and treatment standards. The aim of this study was to 

document a detailed investigation of incidence, location, and types of tarsal coalition of Korean patients. 

Materials and Methods: Ankle CT or MR from 4,711 (4,454men and 257 women) patients with trauma-induced ankle pain from March 

2009 to March 2019, were retrospectively reviewed to determine the incidence,  location, and types of tarsal coalition. 

Results: Tarsal coalition were found in 78 (1.66%) patients (75 men and 3 women; mean age, 31.36 ± 14.88, ranging 16~80 years). 

Among 78 patients with tarsal coalition, isolated talocalcaneal coalition was identified in 25 patients (53.2%), isolated calcaneonavicula 

coalition in 10 patents (21.3%), isolated naviculo-cuneiform coalition in 9 patents (19.1%), and multiple tarsal coalition in 31 patients 

(39.74%). Among 25 patients with talocalcaneal coalition, posterior facet coalition was identified in 15 patient (31.9%), middle facet 

coalition in 8 patients (17.0%), and anterior facet coalition in 2 patients (4.3%). 

Conclusion: This study demonstrated that talocalcaneal coalition was found to be the most common location, that was consistent with 

previous study. Middle facet talocalcaneal coalition was known to be the most common location. However, we found that posterior facet 

talocalcaneal coalition was most common type. And we also found that prevalence of multiple tarsal coalitions appear to be more higher 

than previously thought. 

Acknowledgment: This article is only included to national police hospital. 
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Introduction: Here, we determined whether teriparatide treatment would increase fusion rates after foot and ankle arthrodesis by 

comparing treatment results between patients with high-risk factors for nonunion who received teriparatide against those who did not. 

Materials and Methods: We retrospectively reviewed 66 consecutive patients who underwent foot and ankle arthrodesis. The inclusion 

criterion was the presence of at least one of the following risk factors for nonunion after previous foot and ankle arthrodesis: deformity, 

bone defects, avascular necrosis, and nonunion. Sixteen patients were finally enrolled and divided into 2 groups: 8 patients received 

teriparatide treatment after fusion surgery (PTH group), and 8 patients did not (control group). 

Results: The fusion rate was significantly greater in the PTH group than in the control group (100% vs 50%). Four patients in the control 

group developed nonunion, 3 of whom underwent revision fusion; however, all patients received the teriparatide treatment after revision 

surgery and subsequently achieved union. No significant differences in demographics, fusion sites, and complication rates were found. 

Conclusion: Though the sample size was small, the current study suggests that teriparatide administration may improve fusion rates in 

patients with high-risk factors for nonunion after foot and ankle arthrodesis. 

Acknowledgment: none 
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Introduction: A polymer coating as polycaprolactone (PCL) is applied to improve the initial corrosion resistance of biodegradable 

magnesium. In addition, plasma electrolytic oxidation (PEO) is performed to increase adhesion between the polymer and the metal. 

However, when a complex-shaped material such as a screw is implanted in a bone, the surface coatings are locally damaged, and the 

protective role of the coating is not sufficiently maintained. In this study, the optimal conditions for producing a polymer coating on a 

screw were determined by varying the concentration of the PCL and the coating cycles, and were examined in vitro and in vivo. 

Materials and Methods: In vitro study was evaluated by surface treatment using polycarprolactone, surface morphology using 

electromicroscopy, corrosion characteristics using SBF immersion test. In vivo study was evaluated using rat tibia and femur which was 

implanted by coated screw and histologic examination postoperative 4 and 8 weeks. 

Results: In surface morphology, the PCL 6 wt%+4cycles screw layer uniformly covered the surface of the thread and the root of the screw. 

In SBF immersion test, the PEO-treated screw was completely corroded, and the oxide layer was broken and had peeled off. The PCL6/4 

group was uniformly formed, but the PEO layer was partially exposed, as the thread portion was damaged during screw implantation. In 

in-vivo stud,y higher oxygen and lower Ca contents of the PCL group than those of the PEO group were detected because of the formation 

of fewer corrosion products. Otherwise, the removal torque of the PEO group was lower than that of the PCL group after 1 month of 

implantation but significantly higher than that of the PCL group after 2 months. 

Conclusion: Among various the PCL coating conditions of 2∼6 cycles with 5∼7 wt.% concentrations, the 6 wt.% + 4 cycles group was 

applied uniformly to the screw thread. In the case of the non-uniform PCL layers, oxides and gases were present between the Mg and the 

PCL layer because internal magnesium corrosion and the layer peel off. The 6 wt.% + 4 cycles group had a high corrosion resistance due 

to the low wear on the thread. Denser and thicker bone formed around the PCL-coated screw in rat femur. This difference was due to the 

high corrosion resistance, which provided sufficient time for bone healing and promoting new bone growth. 

Acknowledgment: This work was financially supported by the CNUH-BRI (Biomedical Research Institute of Chonbuk National University 

Hospital, CNUH-BRI-2012-02-005) 
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Introduction: The Foot Posture Index (FPI-6) is a validated and rapid clinical method for evaluating standing foot posture through assessing 

six individual criteria. It was used widely overseas to assess the foot posture of subjects without radiographic examination. However, 

evidences for correlation of FPI with radiographic measurements are still scanty. So the objective of this study is to investigate the 

correlation of FPI with radiographic measurements and to assess feasibility of FPI-6 for clinical evaluation of standing foot postures. 

Materials and Methods: Sixty patients (M:F,33:27, mean age 62 ) who visited our hospital for treatment of foot and ankle symptoms and 

40 asymptomatic male volunteers (age, 20-28) were included in this study. FPI scores were evaluated by 4 raters and inter-rater reliability 

of FPI was evaluated by intraclass correlation coefficient (ICC). Radiologic measurements including Meary’s angle (MA), talonavicular 

coverage angle (TNCA), talocalcaneal angle (TCA), calcaneal pitch (CP), and hindfoot alignment angle (HAA) were measured. For 

correlation analysis between FPI-6 and radiographic measurements, average FPI-6 values of two most experienced examiners was selected 

and evaluated using Pearson’s correlation analysis. 

Results:  In general, inter-rater reliability was ‘high to excellent’ among raters. However, FPI-6 score was more repeatable in pathologic 

conditions and in more experienced raters. ICC of FPI-6 of all participants was 0.927 in two most experienced examiners. FPI-6 

score ranged from -12 to +12 in patients group, and ranged from -3 to +10 (average, 0.937 ) in asymptomatic group. In patients and 

symptomless volunteers, FPI-6 score was correlated with TNCA, AP talo-1st metatarsal angle, lateral TCA, MA, and HAA. Especially, TNCA 

and HAA was more strongly correlated with FPI-6 scores. When we analyzed subdomain of FPI scoring system, congruence of the medial 

longitudinal arch was the most strong indicator for TNCA and prominence in the region of the talonavicular joint was for HAA.  

Conclusion: Although experience of raters does affect FPI-6 scores, repeatability of FPI assessment was substantial and there was some 

correlations between FPI and radiographic measurements in foot and ankle patients. FPI scores were correlated with several radiographic 

parameters in weak correlation in asymptomatic volunteers, but more strongly in patients with radiographic deformity. We think FPI-6 

scoring system can be used as a first line of foot posture assessment in clinics without radiographic evaluation if used carefully. 

Acknowledgment: This research was supported by the Bio & Medical Technology Development Program of the National Research 

Foundation (NRF) funded by the Ministry of Science & ICT (NRF-2017M3A9E2063104). 
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Introduction: To diagnose general joint laxity, clinicians frequently use Beighton score. However, the exams for the Beighton score can yield 

incorrect results and do not reveal the extent of ankle instability. The use of stress ultrasound during a manual plantar-flexion, inversion 

stress for anterior talofibular ligament (ATFL) procedure might enable the diagnosis of general joint laxity effectively. 

Materials and Methods: Sixty healthy participants without history of ankle sprain or specific symptom of ankle were included. The study 

population included 20 males and 40 females. The mean age of the participants was 27.8 years. The mean Beighton score was 3.5 

points. 25 participants scored more than 4 points and 35 participants scored less than 4 points on the Beighton score. Resting, stress 

ultrasonography were performed to assess the length, thickness, and loosening of ATFL. Ultrasound images were taken in the resting 

position and during the maximal plantar-flexion, inversion stress for ATFL. Also manual anterior drawer test (ADT) was performed. The 

correlation coefficients among length, thickness, loosening of resting ATFL, stress/resting ratio of those paramenters, ADT, and Beighton 

score were analyzed. 

Results: The mean length, thickness, and loosening of resting ATFL was 16.6mm, 2.1mm, and 1.0mm, respectively. The mean length, 

thickness, and loosening of stress ATFL was 21.0mm, 1.7mm, and 0.5mm, respectively. The value of grade of ADT was grade I in 10, 

grade II in 25, grade III in 25. There was a significant difference for loosening (resting ATFL), stress/resting ratio of length, thickness, 

and loosening of ATFL, and the mean value of grade of ADT between the participants scored more than 4 and less than 4 points on the 

Beighton score (p < 0.001). There was a moderately positive linear relationship between stress ultrasound and the mean value of grade of 

ADT. Also, there was a positive linear relationship between stress ultrasound and the Beighton score. 

Conclusion: The results suggest that the evaluation of ATFL using stress ultrasound could be used for diagnosis of general joint laxity and 

evaluation of the ankle instability in addition to Beighton score. 

Acknowledgment: None 
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Introduction: Preoperative severe coronal plane deformity greater than 20° has been considered a contraindication for total ankle 

arthroplasty (TAA). We aimed to evaluate whether outcomes of TAA in ankles with severe coronal plane deformity (20° to 35° of varus or 

valgus) are comparable to those with moderate deformity (5° to 15° of varus or valgus) and to suggest that the indication for TAA can be 

expanded to ankles with deformity greater than 20°. 

Materials and Methods: A total of 148 consecutive ankles (142 patients) that underwent primary TAA using the HINTEGRA prosthesis 

were included. The mean follow-up duration was 74 months (range, 24 to 160). We divided all patients into two groups according to the 

preoperative coronal plane tibiotalar angle: severe group (36 patients, 41 ankles) and moderate group (106 patients, 107 ankles). Patients 

in each group showed similar characteristics in mean age, sex, body mass index, and follow-up duration. 

Results: At a mean follow-up of 74 months, we found no significant intergroup difference in Ankle Osteoarthritis Scale pain and disability 

score, American Orthopaedic Foot & Ankle Society ankle-hindfoot score, Short Form-36 Physical Component Summary score, visual analog 

scale pain score, and ankle range of motion at the final follow-up (p>.05). However, the tibiotalar angle, talar tilt angle, and a number of 

outliers were greater in the severe group at the final follow-up (p<.05). Complication rates did not show a significant difference between 

the two groups (p>.05). The overall survival probability of implant was 91.3% (92.3% in the severe group, 90.7% in the moderate group) 

(p=.354). 

Conclusion: TAA in ankles with preoperative severe coronal plane deformity showed satisfactory and comparable clinical outcomes to 

those with moderate deformity. Our results suggested that TAA would be a viable treatment option in ankles with severe deformity, and 

indication for TAA can be expanded to ankle with deformity greater than 20° if neutral alignment and sustainable stability can be achieved 

surgically. 

Acknowledgment: none. 
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Introduction: This study shows that what facts affect to treatment of diabetes mellitus foot patients who taken Syme’s amputation 

Materials and Methods: This study included 23 our patients who are diagnosed with diabetes mellitus foot and taken Syme’s amputation, 

from January 2010 to January 2017. We studied some risk facts (age, BMI, disease duration, smoking, ABI, HbA1c, serum albumin, total 

lymphocyte, CRP and serum creatine) that affect to successful Syme’s amputation. 

Results: The success rate of Syme amputation is significant higher when the lymphocyte count is above to 1500mm3, the HbA1c is below 

to 8.0%, the BMI is below to 25kg/m2 (p=0.029, p=0.0013, p=0.0014). When it comes to re-amputation, there is a significant difference 

with HbA1c, lymphocyte, BMI. There is no significant difference with age, disease duration of diabetes mellitus, smoking, ABI, serum 

albumin, CRP and serum creatine. 

Conclusion: The HbA1c, BMI, total lymphocyte is one of the risk factors and must be considered for successful Syme’s amputation. 

Acknowledgment: the authors thank to Indang Bio Medical Research Institute, Inje University Busan Paik Hospital for helping us in the 

statistical Analysis. 
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Introduction: Incidence of the proximal femoral fracture is increasing with aging, and surgical treatment is being widely applied. Dynamic 

hip screw or Intramedullary nailing is used as a surgical treatment option in those fractures. This study is to evaluate the clinical result and 

implant safety of newly developed TFNA (Trochanteric fixation Nail Advanced, Depuy Synthes) fixation implant. 

Materials and Methods: The patients who were surgically treated with TFNA device due to proximal femoral fracture from Dec. 2018 and 

Mar. 2019 were enrolled. All operations were done by a single surgeon (JYK) at the same institution. Patients with pathological fractures 

and reoperation were excluded. Patient’s age, gender, height, weight, body mass index, and accompanying disease were examined. 

The AO/OTA classification was used for the femoral proximal fracture classification. Total operation time and the position of the tip of a 

proximal screw (tip-apex distance, TAD) was investigated. We also evaluated the time when patients were able to use wheel-chair and 

start to walk with assist devices. The number of days of the hospital stay was investigated as well. Clinical results, including postoperative 

complications, were examined. For functional improvement, EuroQol-5 Dimension (EQ-5D) and gait ability using Koval score were 

compared before and after surgery. Radiological evaluations include time to bone fusion, non-union or need for any secondary surgery and 

failure of the implant. 

Results: A total of 26 patients underwent surgical treatment using TFNA during the period of the survey. The mean age was 71.2 

(Range: 24-95) and there were nine male and seventeen female patients. The mean Body Mass Index (BMI) was 21.9, the mean Charlson 

comorbidity Index (CCI) was 5.2 and the mean Koval grade before fracture was 2.1. Fracture classification included 4 cases of AO/OTA 

31.A1, 10 cases of A2, 6 cases of A3 and 6 cases of atypical femoral fractures classified as 32A. The mean operating time was 55.5 minutes 

(range, 27-115) and the mean TAD was 10.3mm. Short femoral nails (170, 200, 235mm) were used in 18 cases and long femoral nails with 

a length of more than 300mm were used in 8 cases. The mean hospital stay was 8.6 days. Time to use a wheelchair  and start ambulation 

was 2.2 days, 2.7 days respectively. There were no early postoperative complications such as post-op infection, pneumonia, in-hospital 

death. EQ-5D increased from 0.05 to 0.44 after two months of surgery. Bone union was observed in all cases and the mean weeks to 

complete union was 12.3 weeks. No patients required additional surgery and there was no case of implant failure. 

Conclusion: A new intramedullary nail system, TFNA (Depuy, Synthes), showed excellent clinical and radiological results in the surgical 

treatment of proximal femur fractures 

Acknowledgment: None 
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Introduction: In the case of the femoral shaft or subtrochanter fracture, intramedullary nailing is widely used. However, in elderly patients, 
osteoporosis is common, and in osteoporosis, bone union is delayed and dissociation of locking screw may occur. Therefore, Intra-
medullary nails using an angular-stable locking system screw (ASLS) have been developed and the results after using these screws are 
being studied. The purpose of this study was to compare the bony union and the clinical results of the patients who had undergone 
intramedullary nailing with ASLS screws and the patients who had undergone intramedullary nailing with conventional locking screws. 
Materials and Methods: We retrospectively reviewed the medical records of 183 patients(169 fractures) older than 60 years who underwent 
intramedullary nailing for femoral subtrochanter or midshaft fractures from January 2012 to December 2017 at four trauma centers. Patients 
with a fracture less than 60 years of age, high energy trauma, multiple fractures, open fractures, other intramedullary nailing using blocking 
screws, and patients who underwent follow-up loss before union were excluded. Finally, 152 patients (138 fractures) out of 183 (169 
fractures) were included in the study. Before and after surgery, a simple radiologic examination was performed periodically until the bone 
union was complete, confirming the type of fracture, degree of reduction, and progress of bone union after surgery. In addition, we analyzed 
the history of patients which might affect bone union, and analyzed the type of implant used, the size and type and number of screws used in 
the operation,. The duration of postoperative union, Postoperative complications, reoperations, and causes were analyzed as outcome.
Results: There were 59 cases of simple fracture and 79 cases of atypical fracture. The cases of atypical fracture were divided into 33 cases 
of subtrochanter fractures and 46 cases of midshaft fractures according to fracture site. Atypical subtrochanter fracture(33 cases) was 
divided into two groups according to the use of ASLS screws. 12 cases with ASLS screws were classified as group A, and 21 cases with 
conventional screws were classified as group B. Bone union was faster in group A(30.95 weeks) than in group B(41.92 weeks)(p = 0.043). 
There were no statistical differences in demographic data, preoperative fracture type, and postoperative reduction status. In addition, 
Teriparatide was used at a significantly higher frequency in group B than group A(p = 0.001). There was no significant difference between 
2 groups in complication and reoperation rates(p = 0.242). 
Conclusion: Intramedullary nailing using distal ASLS screws in atypical subtrochanter fracture shows the faster union time, and did not 
increase the complication rate. 
Acknowledgment: No funds were received in support of this work. No benefits in any form have been or will be received from a 
commercial party related directly or indirectly to the subject of this manuscript.   
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Introduction: Acute kidney injury(AKI) is a common complication in patients who undergo major surgery. The risk factors and prognosis 
for AKI after hip fracture surgery remain unclear. The purpose of this study was to analyze the incidence and poor prognostic risk factor of 
acute kidney injury after hip fractures. 
Materials and Methods: We retrospectively reviewed total 550 patients aged 65 years or older who underwent surgery at Inha university 
hospital for hip fractures between January 2011 and December 2016 who were able to follow at least 2 year. Primary ostheosynthesis was 
done in 102 hips and hip arhthroplasty was performed in 448 hips. We evaluated the risk factors for acute kidney injury after hip fractures 
in relation to demographic factors such as age, sex, weight, height, BMI, smoking status, presence of diabetes mellitus, presence of 
cerebrovascular diseases, renal disease, serum albumin level which were investigated through medical records. In our study, baseline and 
postoperative serum creatinine levels were used to define acute kidney injury(AKI), using AKIN Classification/Staging System. 
Results: The overall incidence of postoperative AKI was 4.4%(25 cases) including nineteen cases at stage 1, one case at stage 2, and five 
cases at stage 3. Most of the nineteen cases with AKI were in Stage 1(76.0%). The mean onset of postoperative AKI was 8.0 ± 13.3 days 
and recovered after 7.0 ± 8.0 days after the occurrence of AKI. The average estimated blood loss(EBL) was 8.7±1.6L for AKI group and 6.3±
1.8L for non-AKI group showing significant differences.(p=0.04) The mean duration of hospital stay for those who developed postoperative 
AKI increased compared to patients in non AKI group (26.0±7.9 days versus 14.5±1.4 days) (p=0.04). Postoperative serum albumin level 
was identified as the significant risk factor. (p=0.01)  Multiple logistic regression analysis reported the duration of hospitalization(p=0.05), 
EBL(p=0.04) and postoperative albumin(p=0.03) were significantly associated with development of AKI in our study.
Conclusion: To prevent renal ischemia, attention should be paid to adequate perioperative hydration and blood management strategies, 
especially in the patient with increased expected blood loss. Postoperatively, close monitoring and early recognition of kidney dysfunction 
are important to reduce the postoperative kidney injury.  More research is needed and modifiable risk factors for AKI development were 
identified by multivariable analysis. 
Acknowledgment:  This paper was supported by Inha University 
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Introduction: The aim of this study was to describe and evaluate the morphologic characteristics of the medial malleolar fragment in ankle 

fractures and suggest the guideline for proper fixation of the fragment. 

Materials and Methods: From August 2011 to June 2018, 178 cases, which underwent the operation in ankle fractures with a medial 

malleolar fragment, were enrolled. All cases were divided three groups, based on the transverse fracture line of the medial malleolar by 

the CT(computed tomography) scan; group I have involved the anterior colliculus, group II was the intercollicular groove and group III was 

the posterior colliculus. All cases were classified by Lauge-Hansen classification and compared with the groups statistically.  The fixation 

methods by the groups were reviewed and compared. 

Results: According to the CT scan, group I was 9 cases(5%), group II was 112 cases(62.9%) and group III was 57 cases(32%). Based on 

the Lauge-Hansen classification, SER(supination-external rotation) type was 136 cases(76.4%), PER (pronation-external rotation) was 

37 cases(20.7%) and PA(pronation abduction) was 5 cases(2.8%). In SER type, group I was 6cases(4.5%), II was 83cases(61%) and III 

was 47 cases(34.5%). In PER type, I was 3 cases(8.1%), II was 27cases(72.9%) and III was 7cases(18.9%). In PA type, I was zero, II was 

2cases(40%) and III was 3cases(60%). The fixation methods were various, such as a tension band wiring, 4.0 cannulated screw, hook 

plate. 

Conclusion: The morphology of a medial malleolar fragment in ankle fractures was various. There was common morphology involved in 

the intercollicular groove. We suggested that the operator should choose the proper fixation method by the morphology of the fragment. 

Acknowledgment: nothing    
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Introduction: The purpose of this study was to evaluate the clinical outcome after treatment of tibia segmental fracture with intramedullary 

nailing and minimal invasive plate osteosynthesis. 

Materials and Methods: From July 2012 to December 2017, We retrospectively reviewed 14 cases with follow up of 17 cases treated with 

intramedullary nailing and minimal invasive plate osteosynthesis of AO type 42 C2 fractures 32 cases. Periodic radiographs were used for 

each case to evaluate the presence of union, union time, and radiographic evaluation of the union (varus-valgus deformity, anteroposterior 

angulation, length shortening). Modified Rasmussen`s system was used for proximal fractures and AOFAS functional score for distal 

fractures. 

Results: Bone union was achieved in all 14 cases, and average union time was 26 weeks(20~30 weeks). In one case of soil contamination, 

simple debridement was performed after soft tissue infection, no other complications were observed. In radiographic evaluation, the 

mean varus was 2 degrees (4 degrees of varus to 3 degrees of valgus), the anteroposterior angulation was 3 degrees of anterior oblique (5 

degrees of anterior oblique to 2 degree of posterior oblique), in comparison with the scanogram of the unaffected tibia, the mean length 

shortening was 5 mm (2 mm to 9 mm). The mean functional score of the knee joint with Modified Rasmussen`s system measured for 

postoperative clinical function was relatively good (Excellent 9, Good 4, Fair 1, Poor 0), the mean functional score of the ankle joints with 

Molander and Olerud method were also good (Excellent 8, Good 3, Fair 2, Poor 0). 

Conclusion: The tibia segmental fracture with intramedullary nailing and minimal invasive plate osteosynthesis can effectively reduce 

the gap of fracture site, increasing the probability of bone union and achieving a relatively satisfactory alignment. Therefore, considering 

the preservation of soft tissue and the alignment of the tibia, the combination of intramedullary nailing and minimal invasive plate 

osteosynthesis seems to be a useful treatment. 

Acknowledgment: IRB File No. 2019-01-001-001 It is being commissioned 
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Introduction: Open reduction and internal fixation (ORIF) of displaced intra-articular calcaneal fracture (DIACF) by extensile lateral 

approach is widely used but is technically challenging. In this study, the learning curve for ORIF of DIACF by extensile lateral approach was 

investigated. 

Materials and Methods: Between March 2014 and July 2018, 45 cases consisting of 40 patients underwent operative treatment for DIACF 

by the extensile lateral approach performed in all instances by a single surgeon. A moving average and cumulative summation control 

chart (CUSUM) were used for learning curve analyses. Operative failure was defined when at least 1 of the following parameters were 

unsatisfactory: reduction of Gissane angle and Böhler angle, posterior facet congruency, calcaneal width, subfibular impingement, axial 

alignment, or calcaneocuboid joint congruency. 

Results: The mean operating time was 117.4 minutes. Regarding the quality of reduction, the mean preoperative sum of the 7 parameters 

was 5.1 and improved to 0.6 postoperatively. The CUSUM for operative success peaked in the 20th case. The CUSUM and moving average 

graphics of operating time peaked at the 9th case and registered nadirs at the 34th case, with slight ascent and decent. The operating time 

for 20 cases in phase 1 (1-20) and for 25 cases in phase 2 (21-45) of the learning curve did not differ significantly. There was no statistical 

difference in the severity of fracture pattern. By comparison, in phase 2, patients showed a significantly better postoperative reduction 

quality. 

Conclusion: As indicated by multidimensional statistical analyses, primary technical competence in improving the reduction quality of 

DIACF was achieved after the initial learning period with 20 cases. After the learning curve for ORIF of DIACF, a better reduction quality in 

the sum of reduction parameters was observed. 

Acknowledgment: Special thanks to professor Chang Woo Kim for statistical advice. He is the colorectal surgeon who inspired the authors 

based on his achievements in the Department of Colorectal Surgery. 
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Introduction: Structural proximal thoracic curve should be corrected because of the postoperative shoulder balance. However, there have 

not been a consensus in the surgical treatment strategy for the structural proximal thoracic curve, because of the short curve, narrow 

pedicle diameter, and vertebral body rotation. The purpose of this study was to evaluate the outcomes of posterior convex compression 

and rod connection technique for the correction of structural proximal thoracic curve in patients with idiopathic scoliosis. 

Materials and Methods: Patients with idiopathic scoliosis who had undergone proximal thoracic curve correction by convex compression 

technique and followed more than 2 years were recruited. Fifty-five patients were included and the mean age was 16 years 6 months. 

Six patients were male and 49 patients were female. The pedicle screw was all inserted on the convex side of proximal thoracic curve. 

The T4 or T5 vertebra with narrow pedicle diameter was skipped and connected with connector to the main thoracic curve. Preoperative, 

postoperative and final follow-up radiographs were evaluated. 

Results: The operation time was 210.8±23.1min and the blood loss was 503.7±298.7cc. There was not a significant complication, such 

as neurologic deficit, implant failure and proximal junctional kyphosis. At final follow-up, the proximal thoracic curve Cobb’s angle was 

significantly improved from preoperative 39.5±9.4˚ to 13.6± 4.8˚ and the main thoracic curve Cobb’s angle was also improved from 64.5

±13.1˚ to 14.0±7.0˚ (P<0.001). The correction rate of proximal thoracic curve was 65.7%. The radiographic shoulder height was changed 

from preoperative10.9±10.7mm right up to 6.5±10.1mm left up at final follow-up. The clavicle chest cage angle difference (CCAD) was 

improved from preoperative 7.5±7.1˚ to 4.5±4.0˚ at final follow-up. 

Conclusion: The structural proximal thoracic curve could be effectively, easily and safely corrected by posterior convex compression and rod 

connection technique. 

Acknowledgment: None 
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Introduction: Spinal cord injury causes functional loss and progressive deformity of the hip joint. Flexion-abduction-external rotation 

contracture is the most common deformity of the hip in patients with thoracic level lesions and complete paralysis. Unopposed muscular 

action and prolonged shortened posture can cause contractures of the hip flexors, posterior hip capsule, and short external rotator 

muscles. Despite physical therapy like stretch and passive movements, progressive hip deformities can aggravate pressure sores, scoliosis, 

and severe lumbar lordosis. It also results in limitation on lying supine and sitting, leading to poor quality of life of patients and caregivers. 

Complete release of hip muscles (Ober and Yount Fasciotomies) and iliac crest ostectomy can be performed for the correction of this 

deformity. This study aimed to report the results of the index procedures. 

Materials and Methods: A total of forty-nine hips in twenty-nine patients were included in the study. The mean age at the time of surgery 

was nine years, and the mean follow-up period was six years and ten months. The choice of the procedure was based on the severity 

of contracture. For minor flexion contractures, a complete release of hip muscles including tensor fascia lata, sartorius, rectus femoris, 

iliopsoas tendon, piriformis tendon and abductors without bony procedures was performed. Iliac crest ostectomy using the abductor slide 

technique was indicated for more severe contractures. The outcomes were evaluated using passive hip range of motion and radiographs 

for lumbar lordosis and pelvic incidence. 

Results: Both operative methods led to improved passive range of motion. The mean flexion contracture improved from 41° before 

surgery to 8° after surgery. Lumbar lordosis decreased from 69° preoperatively to 37° postoperatively with hips extended. On the other 

hand, the pelvic incidence did not significantly change from 59° preoperatively to 53° postoperatively. Eleven patients had concomitant 

knee surgeries with posterior hamstring lengthening, femoral extension shortening osteotomy or temporary hemiepiphysiodesis for the 

correction of flexion contracture and genu valgum. 

Conclusion: Both complete release of hip muscles without bony procedures and iliac crest ostectomy are the effective means to correct 

the hip deformities and increased lumbar lordosis in patients with spinal cord injury. For patients with flexion-abduction-external rotation 

contractures, corrective surgery is beneficial by providing an increased hip range of motion and enabling a comfortable posture. 
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Introduction: One-stage or staged soft tissue release has been recommended for the correction of camptodactyly . However, the 

outcomes are not consistent among the literature in terms of degrees of correction, the rate of complications and recurrence. In the 

present study, we report our results of one-stage extension shortening osteotomy performed at the neck of the proximal phalanx without 

doing concomitant soft tissue release. 

Materials and Methods: We examined medical records and radiographs of 49 fingers in 24 patients whose camptodactyly was treated 

with the index operation. Only patients associated with syndromes were included, and cases with idiopathic camptodactyly occurring in 

the little fingers were excluded. Forty fingers (81.6%) were associated with arthrogryposis multiplex congenita (AMC), and nine fingers 

(18.4%) with other syndromes including Loeys-Dietz syndrome, 18 trisomy syndrome, and Turner syndrome. Three fingers had had 

previous soft tissue surgery. The mean age at the time of surgery was 8.5 years, and the mean duration of follow-up was 3.9 years. The 

flexion contracture and the active arc of motion of the proximal interphalangeal (PIP) joint were measured before surgery and at the latest 

follow-up. The length of the shortening and the operation time were evaluated. 

Results: The mean length of the shortening was 4.9 mm, which averaged 17.8% of the original preoperative length of the proximal 

phalanx. The mean operation time was 25.8 minutes, and the PIP joint was fixed with K-wire in the position of an average of 7.6° of 

flexion. The mean preoperative flexion contracture of 76° was reduced to a mean postoperative contracture of 41°. Mean PIP flexion active 

arc of motion was 23° preoperatively and 49° postoperatively. 

Conclusion: One-stage extension shortening osteotomy is a simple technique providing encouraging outcomes without additional damage 

to the soft tissues which can lead to the scar contracture and adhesion. This technique should be considered as a treatment option along 

with the surgical release for severe contracture in syndromic camptodactyly. 
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Introduction: Pediatric lateral condylar fracture of distal humerus is the second most common fracture among fractures around the 

elbow. The most common complication is lateral condylar overgrowth or lateral bony spur which is reported to be up to 70% prevalent, 

while cubitus varus is reported to be up to 40% prevalent. Lateral condylar overgrowth or lateral bony spur may look similar to cubitus 

varus, known as pseudocubitus varus, while varus angulation on x-rays is regarded as true cubitus varus. The purpose of this study was to 

compare pseudocubitus varus and true cubitus varus. 

Materials and Methods: A total of 342 children treated with lateral condylar fracture from 1998 to 2018 were enrolled for this study. The 

data were obtained from medical records and x-rays. Patients with unilateral lateral condylar fractures of the humerus with follow-up 

over 6 months were included. Patients with loss of x-rays, bilateral involvement or loss of follow-up were excluded. Baumann angle and 

humerus-elbow-wrist angle were measured, and the difference over 5-degree varus compared to the unaffected side was compared with 

difference of interepicondylar width at final follow-up. 

Results: Among a total of 342 children, 150 children were excluded; thus, 192 children were included. The range of age at the time 

of trauma was 14 months to 11 years (mean age 4.8 ± 2.0 years). There were 61 (31.1%) girls and 131 (68.9%) boys. Right elbow was 

affected in 75 (39.1%), while the left side was affected in 117 (60.9%) children. True cubitus varus, over 5-degree varus angulation 

compared to the unaffected side, was 32.8% by Baumann angle and 29.2% by humerus-elbow-wrist angle. Baumann angle and humerus-

elbow-wrist angle had statistical correlation (r = 0.519, P < 0.001). 94.8% have shown increase in interepicondylar width. The predicted cut 

off value for 5-degree varus angulation on Baumann angle was 3.675mm increase in interepicondylar width by ROC analysis. The risk of 

cubitus varus in the stage 3, 4, and 5 fractures according to Song’s classification was 2.88 times higher than in the stage 1 and 2 fractures 

by the logistic regression analysis(95% CI: 1.14–7.31). 

Conclusion: Pseudocubitus varus show higher prevalence compared to true cubitus varus. Over 3.675mm increase in interepicondylar 

width compared to the unaffected side could simply predict true cubitus varus. The risk of cubitus varus increases in stage 3, 4 and 5 of 

Song’s classification. 

Acknowledgment: The authors received no financial support for the research. 
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Introduction: Arm wrestling is one of the most popular sports in adolescent period in Korea. Unfortunately, avulsion fracture of medial 

epicondyle (AFME) can be developed in adolescent. The four studies dealt with arm wrestle injury of adolescent subjects under 18 years 

of age. However, there were no study about the analysis of risk factors related to AFME during arm wrestling. The aim of this study is to 

evaluate risk factors related to AFME during arm wrestling. 

Materials and Methods: 17 cases of medial epicondyle avulsion fractures occurred during arm wrestling were reviewed. All were male 

patients. The average chronologic age at injury were 14.5 yrs. We assessed the bone age at injury, BMI, dominant hand, radiologic carrying 

angle. And we compared them with those of the control group with age and sex matched. 

Results: The average BMI was 20.9 in AFME group and 17.6 in control. The average Carrying angle was 17.9° in AFME group and 14.3° in 

control group. There were significant difference in BMI (p=0.0003), carrying angle (p=0.005) between two groups. But the bone age was 

not delayed comparing with the control group (p=0.07)   

Conclusion: The valgus elbow with higher BMI in adolescent may be the most important risk factors for developing the AFME during arm 

wrestling. 
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Introduction: The distal radius fractures in youth are treated conservatively in most cases, but there are some cases of redisplacement 

in follow up period after cast immobilization, even with complete reduction. We studied the risk factors of redisplacement in reduced 

unstable distal radius fracture. 

Materials and Methods: During the period from Feb. 2011 to Jun. 2018, 41 unstable distal radius fractures were managed with 

closed reduction and cast immobilization, age between 6 and 15. With the cases of redisplacement were analyzed with the fracture 

characteristics (fracture obliquity, level of fracture, radius-2nd metacarpal angle), cast qualities (gap index, cast index, 3 point index) and 

host factors (age, sex). 

Results: There was no statistical differences in the factors of cast indices or host factors. The only meaningful factor was fracture level 

calculated by the relative width of the fracture site divides by the sum of width of diaphysis and epiphysis. (p=0.045) 

Conclusion: Unstable distal radius fracture should be treated with more stubborn guideline lest the fracture lose the anatomical 

alignment. Especially in case of older patients with lesser remodeling power, operative treatment would secure better result and sequential 

intramedullary pin fixation would be an attractive method. 
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Introduction: Assessment of reduction using intraoperative fluoroscopy in the surgical treatment of pediatric lateral condylar fracture 

of humerus (LCF) is challenging. Arthrogram and arthroscopy have been used, but no study has been done using intraoperative 

ultrasonography (US). The purpose of this study is to determine the efficacy of US-guided reduction during the surgical treatment of LCF in 

children. 

Materials and Methods: From 2015 to 2018, 29 patients with displaced LCF underwent US-guided reduction and percutaneous fixation 

with K-wire and follow-up more than 12 months. Retrospective review was done. US was applied primarily to monitor the lateral gap of 

displacement during the closed reduction. Fluoroscopy was used to determine the trajectory of K-wire and to confirm the fixation. Dose 

area product(DAP; mGy/cm2) was measured to assess per-procedure radiation dose. Radiological and clinical results were evaluated tat 12 

months after the surgery. 

Results: Mean age of the 29 cases were 5.7 years. Among the 9 cases with stage 5 according to the Song’s classification, 2 cases 

required open reduction. The mean DAP was 2.35 mGy/cm2(range 0.43-6.29 mGy/cm2). No significant complication was reported. Mild 

limitation(10-20 degree) of range of motion remains in 3 cases. Mild varus(5-10 degrees) compared with contralateral uninjured elbow 

was observed in 7 cases.  

Conclusion: US-guided reduction could be a reliable surgical technique for pediatric LCF. 
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Introduction: The treatment of displaced fractures of the medial humeral epicondyle in children is controversial. Both cast immobilization 

and open reduction and internal fixation with K-wires or screw have been recommend. The aim of this study was to evaluate the treatment 

outcomes of both nonsurgical and surgical management of these injuries 

Materials and Methods: We retrospectively reviewed 74 patients who had medial epicondylar fractures with displacement > 5mm between 

2007 and 2018. The mean age at the injury was 11.2 years. Patients were divided into three groups according to the treatment method. 

In Group 1 (seventeen patients), the fracture had been treated with long-arm cast without reduction of the diplaced medial epicondyle. In 

Group II (thirty-one patients), open reduction and internal fixation with Kirshner wires followed by immobilization for 6 weeks. In Group III 

(twenty-six patients), open reduction and internal fixation with screw followed by immobilization for 3 weeks. Radiologic and functional 

outcome were compared among three groups. 

Results: In Group 1, all but two patients were seen to have nonunion of the fragment. Three patient were undertaken osteosynthesis 

for symptomatic nonunion. There were mild cubitus valgus in 8 patients. Functional results were similar to those of surgical treatment in 

Group 1 except 3 symptomatic nonunion patients. In patients with surgical treatment, all patients showed bony union. There were surgical 

complications in 2 patients of Group 3. There was no difference in radiologic and functional assessment between two surgical treatments. 

Conclusion: Although nonoperative management of displaced medial epicondylar fracture seems to be comparable with operative 

management in functional assessment, complication such as high rates of nonunion, cubitus valgus, and symptomatic nonunion should be 

considered. Surgical treatment of displaced medial epicondylar fracture resulted in a higher rate of union and showed little complication. 

Fixation method and immobilization period did not affect the outcome of treatment. 
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Introduction: Cubitus varus or valgus deformity is common late complication after distal humeral fractures or radial head and neck 

fractures. Different ways of osteotomy to correct these deformities have been described. Closing wedge osteotomy is the easiest and the 

most stable, but can result in zig-zag deformity. The type of fixation of osteotomy is a concern for prolonged immobilization, which result 

in joint stiffness. The purpose of this study is to describe the methods and functional results of closing wedge oseteotomy with dual plate 

fixation in correction of cubitus varus and valgus deformity. 

Materials and Methods: The clinical data were retrospectively reviewed, from 13 cases of post-traumatic cubitus varus or valgus deformity 

between July 2006 and December 2018. There were 11 males and 2 females, aged 15-58 years (mean, 24 years) and for cubitus varus 

deformity, patients all had a history of fracture. Operations were carried out at 1 - 40 years (mean, 19 years) after deformity occurrence. 

The varus angle were 12 - 25 degrees (mean, 13 degrees), and the valgus angle were 30 degrees (mean, 30 degrees). The American 

Shoulder and Elbow Surgeons (ASES) score was evaluated after operation following supracondylar lateral and medial closing wedge 

osteotomies were performed. Two plates were moulded and placed on the humerus to fix the osteotomy. After Immobilization of 4 -5 

weeks, rehabilitation was performed postoperatively in all cases. 

Results: All cases were followed up 6 to 24 months (mean, 12 months). At last follow-up, the valgus angle was 2- 16 degrees (mean, 

8.3 degrees). All cases got bone union at 24 – 48 weeks (mean, 42.4 weeks) after operation. No related complications occurred, such as 

infection, nervous or vein injury, and loosening or breakage of internal fixator; and no cubitus varus recurred. The ASES score showed post-

operative score of 100 points in 11 cases, 77 points in two cases.  

Conclusion: The operation of supracondylar osteotomy with dual plate internal fixation for the correction of post-traumatic cubitus varus 

or valgus deformity in mature can rigidly stabilize distal humerus, which is helpful to functional training just after operation and satisfactory 

restoration of the elbow function. 
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Introduction: Distal radius fractures account for about 3% of total upper extremity fractures and have a bimodal distribution. In elderly 

patients, distal radius fracture was considered to be associated with low energy trauma and osteoporosis. The purpose of this study was 

to compare the BMD of the wrist, femur and spine in patients with distal radius fractures, and to investigate the correlation between the 

degree of osteoporosis of the distal radius and the occurrence of distal radius fractures. 

Materials and Methods: From April 2018 to June 2018, 34 patients with distal radius fractures were enrolled. 8 were males and 26 were 

females. The mean age, height, weight, and BMI were 67.23, 148.37cm, 58.59kg, and 23.53, respectively. All patients were injured by 

slip down and underwent surgical treatment. Patients underwent a BMD of the femur, spine, and normal wrist within one month after 

surgery. BMD was based on the T-score, the mean value of the L1-L4, the mean value of the two lowest values of the L1-L4, femur neck, 

femur intertroch, and distal radius were measured. Statistical analysis was performed using SPSS. The mean value of the spine, femur and 

distal radius was compared by one-way ANOVA, and the significance of the BMD of the distal radius was evaluated statistically 

Results: The mean T-score of the distal radius was -2.33, and the mean value of the L1-L4 was -1.31, the mean value of the two lowest values 

of the L1-L4 was -1.86. Femur neck, femur intertroch were -1.19, -0.38 respectively. There was statistically significant osteoporosis in the distal 

radius in the comparison of the distal radius, femur neck, femur intertroch and the mean value of the L1-L4. (P value : femur neck 0.001, 

femur intertroch 0.001, L1-L4 0.005). There is no significant difference between the mean T-score of distal radius and the mean T-score of the 

two lowest values of the L1-L4(P value: 0.169). The T-score of the distal radius was lower than that of the spine or femur in 25 of 34 cases. 

Twenty patients were diagnosed with osteoporosis in the distal radius, and 12 patients were diagnosed with osteoporosis in the distal radius 

but no osteoporosis in the spine or femur. There were 10 patients who were diagnosed with osteoporosis in the spine, 2 of whom were 

not diagnosed with distal radius osteoporosis. Four patients were diagnosed with osteoporosis in the femur, of these, one patient was not 

diagnosed with osteoporosis of the distal radius. Three patients were diagnosed with osteoporosis in the distal radial, spine, and femur.

Conclusion: Patients with distal radius fractures had significantly higher osteoporosis than the femur or spine. The occurrence of distal 

radius fracture may be considered as a factor of fracture in severe osteoporosis compared with other sites 
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Introduction: Late median nerve neuropathy after open reduction and internal fixation (ORIF) of a distal radius fracture (DRF) is a well-

known complication. This study aimed to investigate predictive factors affecting the development of late median nerve neuropathy after 

ORIF using volar locking plate of a DRF. 

Materials and Methods: We retrospectively reviewed 306 patients who underwent ORIF using volar locking plate after a DRF between 

July 2006 and June 2017 with 12 months or longer postsurgical follow-up. Late median nerve neuropathy was defined as median nerve 

neuropathy starting for longer than 12 weeks after surgery. Factors analyzed for late median nerve neuropathy included radiographic 

parameters such as initial and postoperative radial inclination, radial length, dorsal tilt, presence of intraarticular fracture, fracture type, 

and plate position according to the Soong grade. 

Results: Sixteen patients (5.2%) had developed late median nerve neuropathy at mean 8.25±3.47 months (range, 3 to 19 months) after 

surgery. The radiographic data of 16 patients (group A) who had a late median nerve neuropathy were compared with 64 patients (group B) 

who had not a late median nerve neuropathy. Group A had a significantly a higher proportion of type C3 fracture and Soong grade 2 than 

that in group B. Postoperative dorsal tilt in group A was greater than that in group B. Predictive factors associated with late median nerve 

neuropathy included increased postoperative dorsal tilt and Soong grade 2. 

Conclusion: The development of late median nerve neuropathy after ORIF using volar locking plate of DRF associated when the 

postoperative dorsal tilt was increased, and the plate placed distal to the volar rim. Physician should consider about the possibility of late 

median nerve neuroapathy in patients with these factors during follow-up. 

Acknowledgment: none 
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Introduction: Rupture of the flexor pollicis longus(FPL) tendon is a major complication after volar locking plate fixation of distal radius 

fractures. This study used ultrasonography to assess damage to the FPL tendon after volar plate fixation and actual distance from the FPL 

to the volar plate. The Soong criteria, which are based on analysis of lateral plain x-ray images of the distal radius, have been discussed as 

predictors of potential flexor tendon irritation. This study showed that actual distance from the FPL to the plate was negatively correlated 

with higher Soong grading (more plate prominence), which means that the Soong criteria are meaningful with respect to the actual 

contact between the tendon and plate. 

Materials and Methods: We evaluated 20 intra-articular distal radius fractures with ultrasound to evaluate damage to the FPL tendon after 

volar plate fixation. All surgeries were performed by the same surgeon and the pronator quadratus was repaired in all cases. The thickness 

of the FPL tendon and its distance to the volar plate in the involved wrists and to the volar rim in the contralateral uninjured wrist were 

measured on ultrasound exams taken 3 months postoperatively. Measurements of the involved wrists were compared with those of the 

intact wrists. Plate prominence was graded on postoperative radiographs according to the Soong classification. The primary outcome 

measure was the relationship between plate-tendon distance and Soong classification. 

Results: The mean plate-tendon distance in the involved wrist was considerably shorter than the mean volar rim-tendon distance in the 

intact wrist, and the FPL tendon was considerably thicker in the involved wrist than in the intact wrist. The plate-tendon distance was 

negatively correlated with higher Soong gradings on radiographs. 

Conclusion: Increases in the thickness of the FPL tendon and a consequent decrease in the distance between the tendon and the plate 

can be determined with ultrasonography. We found the Soong classification to be an adequate tool in predicting the distance of the FPL 

tendon to the volar plate after surgery for distal radius fractures. Plate prominence on lateral X-rays could be one of the factors to take into 

consideration when deciding whether to remove hardware. 

Acknowledgment: The authors have none to declare. 
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Introduction: Axial shortening of the radius, which can occur during the healing process of the distal radius fracture, may result in an 

increase in the ulnar variance. This may also occur when the fracture is fixed with a metal plate. Secondary positive ulnar variance after 

fixation and fusion of the distal radial fracture is the major prognostic factor that has a negative effect on the prognosis of the distal radius 

fracture. In the case of distal radial fracture in the wrist with positive ulnar variance, influence is greater. The purpose of this study was to 

analyze the radiographic and clinical results prospectively by performing plate fixation with distraction of the fracture site aiming at the 

ulnar neutral variance in the distal radial fracture of the wrist with a positive ulnar variance. 

Materials and Methods: From September 2014 to January 2018, we reviewed 64 cases of distal radius fractures in the wrist with positive 

ulnar variance after the approval of the institutional review board (IRB). The prevalence of ulnar variance in the pre-operative wrist was 

evaluated by the presence of ulnar-positive variance on the contralateral wrist. And the shape of the distal radioulnar joint (DRUJ) of 

the wrist (affected fracture) the patient was the reverse oblique type in the coronal plane classification.   Surgery was performed by 

volar plating using a locking plate in a distraction state of the fracture at random (radius distraction plate fixation, 33 patients in the 

experimental group). After anatomical reduction, fixation of the volar plating was performed using a locking plate (anatomic reduction, 

control group, 31 cases). The fracture distraction of the experimental group was performed under a C-arm fluoroscopy on the neutral 

ulnar variance.   Three-dimensional computed tomography (3D CT) and 4-sided simple radiographs were performed for the evaluation of 

preoperative fracture in all cases. Immediately after surgery, 2 weeks, 4 weeks, 6 weeks, 8 weeks , 4 months, 8 months, and 12 months 

after radiographing 4 radiographs (front, side, and both sides). The follow - up period was 1 year after surgery. In all cases, implant removal 

was not performed. Bone union status was judged to be the case when bridging callus was formed on at least 3 of the 4 plain radiographs 

and the pain was not induced after manual stress test on the fracture site on physical examination. The preoperative fracture patterns 

were classified by the AO / OTA classification method. The ulnar variance was measured by the method of perpendiculars before, during, 

and after the operation. The second metacarpal percentage was measured to assess bone quality. All measurements were performed by 
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two orthopedic surgeons twice every 2 weeks through a PACS, PiView STAR, Infinitt, Seoul, South Korea. The average value of the values 

was selected.   To compare the radiological and clinical results of radial distraction fixation and anatomical reduction fixation, the length 

of union, postoperative and postoperative 1 year ulnar variance, change of ulnar variance, postoperative 1 year postoperative subjective 

wrist pain score VAS score, active wrist ROM, grip strength, MAYO wrist score, and DASH scores were measured and compared between 

the two groups. Statistical analysis was performed by Fisher's exact test to determine the age, sex, fracture classification, dominance, 

type of internal fixation, fracture of the ulnar styloid process. And 1-year post-operative ulnar variance, change in length of ulnar variance, 

postoperative 1-year subjective wrist pain score (VAS score), aggravated wrist range of motion, grip strength, MAYO wrist score, DASH 

score were calculated using Mann-Whitney U tests And statistical significance was judged based on p <0.05. 

Results: There was no statistically significant difference in age, sex, fracture classification, dominance, ulnar styloid fracture, and ulnar 

variance before surgery (Control: 1.5 ± 0.4, control: 1.6 ± 0.5, p = 0.28). There was no difference in the degree of ulnar variance between 

the two groups (control: 0.49 ± 0.6, ± 0.6, p = 0.48). When the radial distraction was performed, the ulnar variance was maintained to 

the same degree as the anatomical reduction. There was no significant difference in the degree of grip strength compared with that of 

the uninjured side (p <0.05). The degree of subjective pain (1.4 ± 1.3 in the control group, 0.8 ± 0.8 in the experimental group, ) were 

also better in the radial distraction fixation group (control: 81.0 ± 15.5, test: 89.3 ± 14.5, p = 0.01). The Mayo wrist score (control group: 

76.8 ± 11.0, experimental group: 81.5 ± 9.6, p = 0.04) was also significantly correlated with the active angle of motion of the wrist joints 

(control group: 87.5 ± 8.7, And in the group that underwent distraction fixation. The DASH score was also better in the group with radial 

distraction fixation (54.0 ± 22.1, 42.5 ± 15.7, p = 0.02). 

Conclusion: In the case of a distal radius fracture in a wrist with a positive ulnar variance, clinical results of radial distraction fixation were 

better than anatomic reduction fixation. In the case of a distal radius fracture in a wrist with a positive ulnar variance, plate fixation aimed 

at the ulnar neutral variance should be considered first rather than traditional anatomical plate fixation. 
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Introduction: Our results suggest obtaining acceptable radiologic alignment by closed reduction is not necessary for unstable DRFs treated 

with volar locking plates. 

Materials and Methods: From 2013 to 2016, patients who received volar locking plates for unstable DRFs were retrospectively reviewed. 

Initial treatment of all DRFs consisted of closed reduction and splint placement. Patients were classified into acceptable and non-acceptable 

reduction groups based on immediate post-reduction radiographs. Acceptable closed reduction was defined as a dorsal tilt ≤10°, radial 

shortening ≤3 mm, and intraarticular step-off ≤2 mm Among 239 patients, 159 had non-acceptable reductions and 80 had acceptable 

reductions. 

Results: Our results suggest obtaining acceptable radiologic alignment by closed reduction is not necessary for unstable DRFs treated with 

volar locking plates. 

Conclusion: When performing a matched-pair analysis, we found that there were no significant differences in length of stay, operation 

time, preoperative pain level, postoperative complications, and clinical and radiologic outcomes at the 1-year follow-up.  

Acknowledgment: None 
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Introduction: Distal radial fractures are known to occur in relatively elderly female patients with high osteoporotic ratios, and it is known 

that fracture is most commonly the result of a fall onto an outstretched hand. However, distal radius fractures associated with high energy 

trauma, such as traffic accidents and high falls, may be more fractured and distorted. The epidemiologic characteristics of severe trauma 

patients and monotrauma patients were analyzed statistically. 

Materials and Methods: From December, 2013 to July, 2018, a total of 111 cases in 104 patients (70 mono-traumas, 42 poly-traumas) who 

had been diagnosed with distal radius fractures were included in this study. The groups were divided into three groups: 1. Low energy 

monotrauma, high energy monotrauma, and severe trauma. Each group was analyzed for differences in gender, ISS score, ipsilateral 

accompanying injury, radiologic parameter, and AO classification. One-way ANOVA test and Pearson's chi-square test were used for the 

analysis. 

Results: The analysis revealed significant differences in patient gender(p-value < 0.001), age(p-value < 0.001), ISS score(p-value < 0.001), 

and accompanying ipsilateral injury(p-value < 0.001). Radiologic parameters were significant difference of preoperative vs postoperative 

fracture site gap(p-value < 0.001). There were no significant differences in other items. 

Conclusion: Polytrauma with a distal radius fracture appears to occur at a lower age compared with monotrauma, and there is no 

difference in severity of fracture or radiologic index before and after surgery. However, since the postoperative functional outcome is 

low in patients with poly trauma, careful management and rehabilitation after careful treatment of the upper extremity fracture will be 

necessary. 
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Introduction: The purposes of this study were to identify the relationship between pre-treatment expectation and post-treatment 

satisfaction in distal radius fracture (DRF) patients and to ensure whether this relationship is different according to the treatment methods. 

Materials and Methods: We designed a pre-treatment patient`s expectation questionnaire with 7 items and post-treatment patient`s 

satisfaction questionnaire with 6 items for DRF patients which reflect the daily activities and functional needs. From January 2017 to 

February 2018, a consecutive 114 DRF patients who completed the pre-treatment expectation questionnaire were enrolled in this 

study. Among these patients, 81 patients had surgical treatment (surgical treatment group) and 33 patients had conservative treatment 

(conservative treatment group). At 3 months follow-up, 79 patients of surgical treatment group and 33 patients of conservative treatment 

group completed post-treatment satisfaction questionnaire. At 1 year follow-up, 66 patients of surgical treatment group and 16 patients 

of conservative treatment group completed post-treatment satisfaction questionnaire. The pre-treatment expectation and post-treatment 

satisfaction were compared between the surgical and conservative treatment groups with use of Mann-Whitney U test. The correlations 

between pre-treatment expectation and post-treatment satisfaction were evaluated with use of Spearman`s correlation test. 

Results: The pre-treatment expectation was significantly higher in surgical treatment group (p= 0.024), but post-treatment satisfaction 

was not significantly different between the groups. The pre-treatment expectation was not significantly correlated with post-treatment 

satisfaction at 3 months after the treatment (ρ= 0.117, p= 0.219), but significantly correlated with post-treatment satisfaction at 1 year 

after the treatment (ρ= 0.218, p= 0.049). In subgroup analysis, pre-treatment expectation was significantly correlated with post-treatment 

satisfaction at 3 months (ρ= 0.246, p= 0.029), and 1 year (ρ= 0.372, p= 0.002) in surgical treatment group. However, these significant 

correlations were not observed in conservative treatment group. 

Conclusion: The pre-treatment expectation was significantly higher in surgical treatment group than conservative treatment group. The 

pre-treatment expectation was significantly correlated with post-treatment satisfaction at 1 year after the treatment, and that correlation 

was mainly observed in patients who had surgical treatment. The pre-treatment expectation could be a tool for assessing the outcome of 

DRF treatment, especially for patients who had surgical treatment. 

Acknowledgment: None. No funding to declare. 
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Introduction: External fixation was commonly used for open distal radius fractures. In low-grade open distal radius fractures (Gustilo & 

Anderson classification type I), volar locking plate fixation is limitedly used. However, there has been no study showing the outcomes of 

volar locking plate fixation in high-grade open distal radius fractures (Gustilo & Anderson classification type II & III). Therefore, the authors 

are to report the result of treatment of primary volar locking plate fixation in high-grade open distal radius fractures (Gustilo & Anderson 

classification type II & III). 

Materials and Methods: From March, 2010 to March, 2018, we performed a retrospective study among 527 patients who underwent 

surgical treatment with distal radius fractures in our hospital. The subjects were the patients who were able to follow up more than 12 

months, among the ones who had high-grade open distal radius fractures (Gustilo & Anderson classification type II & III). In 24 cases, 

volar locking plate fixation was used as primary surgery. For functional outcomes, the range of motion (ROM) and Modified Mayo Wrist 

Score were measured. For radiological outcomes, we measured the bone union period, radial inclination, volar tilt, radial length, and ulnar 

variance. In addition, we investigated complications such as nonunion, malunion, infection, joint stiffness, and reoperation. 

Results: At the final follow-up, flexion was 46.0°, extension was 48.6°, ulnar variance was 19.5°, radial deviation was 12.2°, supination 

was 80.9°, pronation was 79.0°. In Modified Mayo wrist score, Excellent was 5, Good was 13, Fair was 4 and Poor was 2. Radiologically, 

the mean bone union period was 13.2 weeks. In radiological outcomes, radial inclination was 22.7°, volar tilt was 6.4°, radial length was 

10.9mm, ulnar variance was 0.65mm. 1 patient showed nonunion as postoperative complication. 

Conclusion: In high-grade open distal radius fractures, primary volar locking plate fixation showed excellent results in radiological and 

functional outcomes at the time of the last follow-up. In high-grade open distal radius fractures with soft-tissue injuries, primary volar 

locking plate fixation with adequate management for accompanied injuries can have satisfactory outcomes. 

Acknowledgment: This study was produced by Wonkwang university hospital. 
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Introduction: Distal radius fractures are the most common fractures of upper extremity and volar plating fixation has gaining popularity 

with many advantages. The purpose of this study was to demonstrate the clinical and radiological outcomes in acute unstable distal radius 

fractures treated with volar plating with or without demineralized bone matrix(DBM, ExFuseTM). 

Materials and Methods: Between June 2016 to May 2018, a total of 90 patients who underwent volar plating for unstable distal radius 

fractures and completed 1 year follow-up were enrolled. 50 Patients were treated without DBM(Group I)and 40 patients were treated 

with local DBM augmentation during volar plating in distal radius(Group II). Radiological union was assessed at every 2 weeks follow 

up examination until union. In addition, radiologic parameters including radial inclination, radial height, volar tilt, ulnar variance in plain 

radiographs were measured at 2 weeks, 3, 6, 12months after surgery. Clinical outcomes including visual analogue scale (VAS) score, 

disabilities of arm, shoulder, and hand (DASH) questionnaire, Patient-Rated Wrist Evaluation (PRWE) questionnaire, range of motion, grip 

strength, were collected at 3, 6, and 12 months after surgery. 

Results: There were no significant differences with patient demographics including age, gender, hand dominance, fracture type, smoking, 

comorbidities. The average time to union was 6.96±2.15 weeks in non-DBM group and 5.68±1.82 weeks in DBM group. (p=0.003) 

Otherwise, radiologic parameters including radial inclination, radial height, volar tilt, ulnar variance were no statistically different between 

two groups. Clinical outcome measures were significantly improved at each follow-ups in all groups, however, there were no significant 

differences between groups. There was no complication such as loss of reduction, malunion, nonunion, carpal tunnel syndrome, complex 

regional pain syndrome(CRPS). 

Conclusion: Local demineralized bone matrix augmentation in the treatment of acute distal radius fractures can improve the fracture 

healing time and possibly reduce the fracture complications. However, it does not affect functional outcomes if fractures are stably fixed. 

Acknowledgment: none 
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Introduction: Distal radius fracture is not always visible in simple radiographs, and is frequently misdiagnosed as a sprained wrist. The 

purpose of this study was to evaluate the diagnostic value of the Lister’s tubercle tenderness for subtle distal radius fracture, and to 

compare it with that of simple radiographs. 

Materials and Methods: We prospectively enrolled patients presenting with painful wrist with swelling or limitation of motion after fall on 

an outstretched hand (FOOSH) who showed no clearly visible fracture line in simple radiographs. All these patients underwent physical 

examination including tenderness to the Lister’s tubercle as well as 3D-CT scan or repeated radiographs 6weeks after the injury, which 

formed the reference standard for the diagnosis of subtle distal radius fracture. The diagnostic value of the Lister’s tubercle was calculated. 

The simple radiographs of the patients’ wrists were presented to three examiners, with different specialty and level of training, who 

determined the presence of fracture line in the initial radiographs two times with a 6-week interval. Diagnostic value of simple radiographs 

was calculated and compared with that of the Lister’s tubercle tenderness test. 

Results: A total of 108 consecutive patients were included. The Lister’s tubercle tenderness test showed a sensitivity, specificity, positive 

predictive value, negative predictive value, and overall accuracy of 93.9%, 80%, 67.4%, 96.8%, and 84.3%, respectively. Simple 

radiographs showed a sensitivity, specificity, positive predictive value, negative predictive value, and overall accuracy of 71.7%, 73.3%, 

56.2%, 86%, and 72.5%, respectively. The Lister’s tubercle tenderness test is more accurate than simple radiographs in the diagnosis of 

subtle FDR, but this difference did not reach statistical significance (P=0.09). 

Conclusion: The Lister’s tubercle tenderness is highly accurate and more useful than simple radiographs for the diagnosis of subtle DRF. 

Surgeons should be aware of the high likelihood of subtle FDR in patients with Lister’s tubercle tenderness in the setting of FOOSH injury 

and consider advanced imaging if necessary.  

Acknowledgment: The Lister’s tubercle tenderness is highly accurate and more useful than simple radiographs for the diagnosis of subtle DRF
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Introduction: Postoperative pain control(PPC) is important practical issue that affects patients satisfaction as well as patients' safety. 

Prescription of opioid has rapidly increased worldwide and raised issue of opioid abuse which may require a longer hospitalization. 

Therefore, PPC without opioid or reduction or opioid is becoming more important issue in whole surgical field. We think if reduction of 

opioid prescription for PPC for distal radius fracture(DRF) was possible, the opioid use in hand surgery might be considerably decreased.  

Materials and Methods: From Nov. 2017 to Aug 2018, patients who were treated their DRF by surgery in our hospital were enrolled in 

this study. PPC protocol were as follows; 1) all patients chose their way of anesthesia between general(GA) and regional(BPB); 2) 2g of 

intravenous propacetamol(ivP) was prescribed every 6 hours after surgery to postoperative 24h, and oral NSAIDs were prescribed after 

postoperative 24h; 3) additional 1g of ivP was prescribed for the patients who complaint of pain beyond VAS 3; 4) 50mg of intravenous 

tramadol was prescribed for the patients with uncontrolled pain after additional ivP. We checked the pain experience 8 times from 

preoperative perioid to postoperative 48h with VAS.[Pre/Post 1H/2H/3H/6H/12H/24H/48H) And we evaluate the request for additional 

medication and adverse effect.  

Results: To date, 55 patients have been enrolled in this study.(M:F=10:45) 43 patients(78%) chose BPB, and other twelve patients(22%) 

chose GA. There was no patient who needed tramadol prescription more than once. In BPB group, overall additional ivP except routine 

6-hour use was 49 times in 42 patients(97%), and the time of request of additional ivP were 5 at postoperative-3h, 31 at postoperative-

6h, and 13 at postoperative-12h. In GA group, overall additional additional prescription of ivP except routine 6-hour use was 20g in all 12 

patients, the time of request of additional propacetamol were 1 at postoperative-1h, 4 at postoperative-2h, 6 at postoperative-3h, 5 at 

postoperative-6h, and 4 at postoperative-12h. Tramadol was used in 8 patients (18%) in BPB group, and used in 1 patient (10%) in GA 

group. There was no further request for additional analgesics after postoperative-24h.  

Conclusion: In our study, PPC without opioid for DRF was possible to the patients of 82% in BPB group and 90% in GA group. Some 

surgeons have some tendency to prescribe opioid as usual for PPC. We believe that the PPC with non-opioid could be sufficient not to all, 

but to most of the DRF patients. 

Acknowledgment: Nothing to declare 
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Introduction: We hypothesized that concurrent temporary fixation of scapholunate ligament injuries (SLI) during volar locking plate (VLP) 

fixation of distal radial fractures (DRFs) would improve restoration outcomes based on both radiological and clinical results. Here, we 

performed a prospective comparative study investigating the effectiveness of temporary percutaneous reduction/pinning during VLP in 

DRF. 

Materials and Methods: The first 43 consecutive SLIs were treated concurrently after VLP by closed pinning using (group 1, fixation); 

the next 36 consecutive injuries were treated nonoperatively (group 2; non-fixation). Patients were followed for at least 5 years after 

treatment. Basic demographic data, radiological measurements, arthroscopic findings of SLI, and other clinical outcomes were evaluated. 

Results: The mean follow up period was 7.2 years. No significant differences in basic demographic data, were evident between groups. 

Fracture patterns (AO classification), were not distinctively different between groups. The initial scapholunate angles immediately after 

surgery were 22.91 ± 3.13° / 37.64 ± 13.17° for groups 1/2, respectively, indicating a significant hyperextended scaphoid position in group 1. 

The final scapholunate angles were also significantly different between groups, although the final angles in groups 2 (58.47 ± 11.01°) were 

within normal limits. Final visual analog scale, Disabilities of the Arm, Shoulder, and Hand (DASH), Gartland and Werley system scores, 

and wrist motions, were not different between the groups ; however, grip strength at the time of final follow-up was closer to that of the 

contralateral uninjured wrist in group 1. The distribution of arthroses was less advanced in group 1. 

Conclusion: Scapholunate temporary fixation for SLI with DRF is an effective option for the maintenance of scapholunate angle. The non-

fixed group exhibited a more pronounced collapse of the scapholunate angle, although the difference was still within normal limits, and 

clinical outcomes were similar regardless of the fixation status. Additionally, patients with fixed SLIs exhibited less pronounced radiologic 

arthroses, particularly those with AO classifications-B or C for intraarticular fractures.   
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Introduction: Scapho-capitate syndrome is an injury accompanied by fractures of the scaphoid and capitate, which has been considered 

as a rare type of perilunate injury. Few cases have been reported since it was first described as "Naviculocapitate syndrome" by Fenton in 

1956. The mechanism or classification of this damage has not been established, nor the treatment principle has been clarified. We suggest 

a new treatment method for this challenging injury as they have shown satisfactory results in follow-up observations after arthroscopic 

reduction and percutaneous pin fixation in 2 patients. 

Materials and Methods: Two cases treated with arthroscopic treatment for scapho-capitate fracture were enrolled. They were 11-year-old 

boy and 25-year-old male who had outstretched hand injury and hyperextension injury at work, respectively. Their arms were applied in the 

traction tower with 10 lbs after two K-wires were inserted to distal fragment of capitate under C-arm. An arthroscope was introduced into 

the midcarpal radial portal, and the proximal fragment of the capitate was reduced using a probe. After confirming anatomical reduction, 

the K- wires were advanced to the proximal fragment of the capitate. Then the scaphoid was reduced and fixated using same technique. 

All patients were immobilized with short arm cast for 6 weeks and wore the removable brace until radiological union was achieved. Pins 

were removed at 10 weeks after surgery. Postoperatively, range of motion, DASH and PRWE scores, and radiological outcomes were 

assessed. 

Results: All patients had radiological union. As a result of the final follow up, average range of motion of the wrist were measured to 

70 degrees of flexion and 68 degrees of extension. Radial deviation and ulnar deviation were 26 degrees and 34 degrees, respectively. 

Pronation and supination of their arms were similar to their contralateral uninjured side. No complications including infection, nerve 

irritation, malunion was noted. 

Conclusion: For the treatment of scapho-captitate syndrome, arthroscopic reduction and percutaneous pin fixation can be a valuable 

adjunct to promote bone healing and recovery of wrist function. 
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Introduction: Pre-axial polydactyly is one of the common congenital differences affecting the pediatric hand. It could occur at various 

level of the thumb and has varying clinical presentations. Some cases require multiple operations due to the complexity of anomaly and 

complications after primary operation, but the reoperation after primary operation was not analyzed well. The purpose of this study was 

to evaluate the incidence and reason of reoperation and to describe the detailed procedures of reoperations which were performed at a 

single institute for 13 years. 

Materials and Methods: We retrospectively reviewed the medical records of patients who had operation for pre-axial polydactyly of the 

hand at our institute from March 2005 and June 2018. The demographic information, time to operation, and involved side were collected. 

The type of deformity was described with the Wassel system. In reoperation cases, the reason of reoperation and the detailed procedure 

of all operations were analyzed. 

Results: From March 2005 and June 2018, 964 thumbs of 877 patients had operation for pre-axial polydactyly. Among them, 24 thumbs 

of 21 patients had reoperation after primary operation and the incidence of reoperation was 2.5% (24 of 964 thumbs). The mean number 

of operation was 2.3 ± 0.6 (range, 2-4). The initial deformity of reoperated thumb included two Wassel type II, four type III, five type IV, 

one type V, one type VI, and 11 type VII. Scheduled reoperation was done in five cases with remained triphalangeal thumb of type VII and 

two cases with triangular epiphysis of distal phalanx in one type VII case with biphalangeal thumb and one type V case. The unexpected 

operation was done in the rest of 17 cases and the most common cause was the deviated thumb (16 of 17 thumbs). Ten cases, which 

did not have corrective osteotomy at primary operation, had additional corrective osteotomy. Among five cases, which had corrective 

osteotomy at primary operation, two cases were corrected with only collateral ligament plication, but the other three cases needed 

an additional corrective osteotomy. In one case, only the collateral ligament placations were repeated without corrective osteotomy. 

Additional FPL tendon relocation was done in two zig-zag deformity cases. One type VI cases had an osteosynthesis procedure for 

metacarpal osteotomy site nonunion. Two patients had scar revision at interphalangeal joint collateral ligament plication site due to knot 

irritation. 

Conclusion: The incidence of reoperation after primary operation for pre-axial polydactyly of the hand was about 2.5%. The initial Wassel 

type VII deformity was most common in reoperation cases, but scheduled reoperation was done in considerable cases. For deviated 

thumb deformity after primary operation, various surgical options should be considered including corrective osteotomy, collateral ligament 

plication, and flexor pollicis longus tendon relocation according to the severity of deformity. 

Acknowledgment: none. 
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Introduction: We performed revision surgeries to treat nonunion of bisphosphonateassociated ulnar fractures that had originally been 

treated, after misdiagnosis, using the typical method, of open reduction and internal fixation. 

Materials and Methods: Of nine cases of ulnar nonunion initially treated at other institutions, we performed revision surgeries between 

March 2007 and October 2016 on four that met our inclusion/exclusion criteria. All previous implants were removed; the areas of 

nonunion were resected, and strut iliac bone grafts were inserted and fixed with locking plates. Radiological assessments were performed 

monthly for 3 months after surgery and then every 3 months for 1 year. Final evaluations were conducted at 2 years after surgery. 

Results: All patients were female, with a mean age of 71.8 years. All patients had been taking bisphosphonate for a mean of 7.2 years. The 

primary fixation methods used at other institutions were intra-medullary nailing (n = 1) and placement of 3.5-mm locking plates (n = 3). In 

one patient (patient 1), the contralateral (right) ulna developed a new fracture at 1 month after revision surgery on the left ulna. Another 

patient (patient 3) exhibited an incomplete fracture in the contralateral (right) ulna. All four patients exhibited hip fractures (bilateral in 

three). All revisions resulted in final union at a mean of 4.8 months postoperatively. 

Conclusion: We emphasize the need for primary osteosynthesis, i.e., lesional resection and placement of a cancellous/structural iliac bone 

graft, in patients with displaced complete ulnar fracture, associated with bisphosphonate. Also, radiological screening of not only the 

femur of patients taking bisphosphonate, but also the ulna, would facilitate early diagnosis and application of preventative treatment. 

Acknowledgment: This work was supported by the research fund of Chungnam National University, 2018. 
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Introduction: Ultrasound-guided brachial plexus block is commonly used when performing regional anesthesia. This method has a few side 

effects compared to those of general anesthesia. Furthermore, it has an analgesic effect immediately after surgery, which reduces the use 

of narcotics (Lee et al., 2012; Mirza and Brown, 2011). Egol et al. (2012) reported better clinical results in distal radial fracture (DRF) surgery 

under regional anesthesia. Based on the literature report that the radial nerve plays a major role of pain sensation in distal radioulnar 

region (periosteum, joint capsule) (Frenkel et al., 2011; Minniti et al., 2007; Van de Pol et al., 2006), we hypothesized that the single radial 

nerve block has the effectiveness for controlling pain after DRF surgery and planned a single radial nerve block in the distal upper arm for 

the purpose of pain control after DRF surgery. The purpose of this study was to evaluate the effectiveness of postoperative ultrasound-

guided supracondylar radial nerve block (USRB) for postoperative pain control after DRF surgery. 

Materials and Methods: Perioperative pain levels were prospectively assessed in 62 consecutive patients who had had volar plating 

for a distal radius fracture under USABPB at a mean time of 1.5 days after trauma. Intravenous patient-controlled analgesia(PCA) and 

prescheduled analgesics were administered to all patients. In addition, patients were randomly allocated to 2 groups: USRB(n=31) and 

no-USRB(n-31). At the end of surgery, USRB group patients were administered blocks of radial nerve at the outside of the elbow. After 

surgery, visual analogue scale(VAS), total amount of PCA consumption, incidences of additional analgesic requirement, patient satisfaction 

with analgesia, and opioid, local anesthetics(LA)-related complications were assessed. 

Results: In 24, 36, and 48 hours after surgery, the USRB group showed statistically lower VAS. In 12, and 24 hours after surgery, the USRB 

group showed statistically lower use of PCA. During the first 3 days after surgery, the USRB group showed stastically less use of the acute 

pain rescuer. Until second day postoperatively, patient satisfaction was significantly higher in the USRB group. There were no complications 

from using the LA. 18-patients complained of opioid-related complications. 

Conclusion: The USRB performed immediately after DRF surgery under USABPB did not eliminate rebound pain, but had no complications 

and was effective in controlling acute postoperative pain, and patient satisfaction for pain control was also high. The USRB may be 

considered as one of the methods to control postoperative pain after DRF surgery. 

Acknowledgment: No benefits in any form have been received or will be received from any commercial party related directly or indirectly 

to the subject of this article. 
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Introduction: The etiology and the natural course of avascular necrosis of lunate (Kienbock’s disease) remains unknown. Despite various 

treatment options, no definite treatment protocols has been established. We hypothesized that Kienbock’s disease patients with mild pain 

and a good range of motion have favorable outcomes without surgical intervention. 

Materials and Methods: We prospectively registered 87 Kienbock’s disease patients who visited outpatient clinic. Among them, 48 patients 

with mild symptoms (Visual Analogue Scale for pain (pVAS)<3) and range of motion (ROM)>90% compared to the unaffected wrist at 

baseline) were conservatively managed. After excluding 10 patients with advanced stage (Litchtman’s stage>IIIB) and a short follow-up duration 

(<12 months), 38 patients were investigated for analysis (18 male and 20 female; mean age 48.5 years (range, 15-81); mean follow-up duration 

45.2 months (range, 13-87). We collected the following data: pVAS; degree of limitation in daily activity; and return-to-work status. We also 

investigated the following objective variables: flexion-extension arc of affected wrists; Stahl’s index and Lichtman’s stage on plain radiographs. 

Results: At the last follow-up, 33 patients (86.8%) maintained conservative management (CM group), while 5 (15.6%) converted to 

surgery due to aggravation of symptoms. The mean follow-up duration before surgery in these 5 patients was 10.3 months (5-24). In 

the CM group (33patients), the baseline mean pVAS was 2, and at the last follow-up the mean pVAS was 1.23. At the last follow-up, 25 

patients showed improvement in pVAS, 4 stayed the same, and 4 worsened. 31 patients had no limitation in daily activity, and recovered 

to previous working status; one patient showed mild limitation in daily activities and mild limitation in returning to a job; one patient 

showed a worsened ROM and could not return to work. In terms of flexion-extension arc, 3 patients improved, 25 remained the same, 

and 5 worsened. Stahl’s index of the CM group at baseline compared to the unaffected side was higher by an average of 10.96%; this 

worsened by an average of 1.68% at the last follow-up. No significant correlation was found between Stahl’s index and clinical outcomes. 

The Lichtman’s stage remained the same in 31 patients and worsened in 2 compared to baseline. 

Conclusion: Favorable outcomes can be expected with conservative management in avascular necrosis of the lunate patients with mild 

pain and a good range of motion regardless of the radiographic parameters. 

Acknowledgment: none 

Keywords: Kienbock's disease, Avascular necrosis of lunate, AVN of lunate



172

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No.309  

Title: Epidemiology and Surgical Trends for Kienböck disease in South Korea

Authors:  Hee Jae LEE1 , Young Hoon JO1 , Kwang Hyun LEE1 

Presenter: Hee Jae LEE Corresponding Author: Kwang Hyun LEE  Field: Hand

Affiliation: 1. HANYANG UNIVERSITY SEOUL HOSPITAL { Orthopaedic }   

Introduction: The epidemiology of Kienböck disease is not well known yet. In addition, there is no consensus on the appropriate surgical 

interventions for the different stages of Kienböck disease. The objective of this study was to investigate the epidemiology and surgical 

trends in patients with Kienböck disease in South Korea. 

Materials and Methods: We analyzed the Korean Health Insurance Review and Assessment Service database from 2008 to 2017. 

International Classification of Diseases, 10th revision codes (M931 and M922) were used to identify patients with Kienböck disease. 

Procedure codes were used to identify patients who underwent surgery. 

Results: A total of 8,182 patients with Kienböck disease were identified from 2008 to 2017. Of these, 3,835 patients involved men, and 

4,347 patients involved women. At the time of diagnosis, the mean age of men was 42.6 years, and that of women was 52.0 years. The 

age adjusted incidence rate of newly diagnosed Kienböck disease increased significantly from 1.47/100,000 in 2008 to 1.66/100,000 in 

2017 (p=0.01). During the study period, 1,654 patients (20.2%) were managed using surgical treatment. The largest number of age group 

of patients who underwent surgical treatment was the male in the 20s and the female in the 50s. The most common types of surgical 

treatment was carpal fusion (550 cases), followed by radial shortening osteotomy (490 cases), vascularized bone graft (294 cases), and 

proximal row carpectomy (161 cases). Of the Salvage procedures, the proportion of cases treated with carpal fusion tended to increase 

each year, while the proportion of proximal row carpectomy tended to decrease (p=0.004). In addition, the proportion of cases treated 

with radial shortening osteotomy tended to decrease each year, while the proportion of vascularized bone graft tended to increase (p = 

0.002). 

Conclusion: The annual incidence rate of Kienböck disease was very rare, but increased over the years. In terms of the type of surgery, the 

proportion of carpal fusion and vascularized bone graft tended to be increased over the years in South Korea. 

Acknowledgment: The authors have nothing to disclose. 
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Introduction: Proprioceptive function is thought to be essential for normal joint homeostasis. The purpose of this study was to determine 

whether thumb proprioceptive function is different between those with and without trapeziometacarpal joint (TMCJ) osteoarthritis. 

Materials and Methods: We enrolled 23 patients (mean age 67 years) with symptomatic, Eaton and Littler grade 2 or more TMCJ 

osteoarthritis and age-matched 23 control patients (mean age 67 years) who presented with other conditions and had no radiographic 

TMCJ osteoarthritis. The exclusion criteria were neuromuscular disease, inflammatory arthritis, a history of trauma in the hand and wrist, 

and generalized ligamentous laxity. We evaluated proprioceptive function by using the joint position reproduction test and compared the 

reposition errors (REs), which indicated how accurately the patients could reproduce their thumb position to the predetermined target 

positions. 

Results: Patients with TMCJ osteoarthritis were found to have significantly greater REs than control patients at the target positions of 20° 

(0.189 vs. 0.033, P<0.001), 30° (0.123 vs. 0.029, P<0.001), and 40° of thumb palmar abduction (0.072 vs. 0.021, P=0.01) The RE was not 

found to correlate with age or radiographic TMCJ arthritis severity 

Conclusion: Patients with TMCJ osteoarthritis were found to have significantly greater REs than control patients at the target positions of 

20° (0.189 vs. 0.033, P<0.001), 30° (0.123 vs. 0.029, P<0.001), and 40° of thumb palmar abduction (0.072 vs. 0.021, P=0.01) The RE was 

not found to correlate with age or radiographic TMCJ arthritis severity 
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Introduction: The osteoarthritis of distal radioulnar joint (DRUJ) is one of the causes of extensor tendon ruptures. The 'scallop sign' 

observed in simple radiographs is a diagnostic value that means existing or impending extensor tendon ruptures, and in addition, increased 

dorsal inclination of sigmoid notch (SN) of the radius and radical shift of the ulnar head are also mentioned as risk factors for new rupture. 

However, previous studies have limited the understanding of changes of SN because they examined changes of the DRUJ in simple 

radiographs. The purpose of this study is to evaluate the changes of SN using the axial image of computed tomography (CT) in DRUJ 

osteoarthritis with extensor tendon ruptures and to examine the relationship with extensor tendon ruptures. 

Materials and Methods: Twelve patients with attritional extensor tendon ruptures due to DRUJ osteoarthritis were enrolled. In all patients, 

the severity of DRUJ osteoarthritis assessed severe changes exceeding grade 3 by the Kellgren/Lawrence system. The change of SN due 

to osteoarthritis was compared with 60 control wrists without trauma or arthritis. The change of SN was evaluated in an axial image 

showing both SN and Lister’s tubercle in CT. The line connecting volar cortex of scaphoid facet and lunate facet of the radius was made to 

the baseline. Lines parallel to the baseline were created to pass through volar and dorsal rim of SN. Also, a line vertical to the baseline was 

drawn at the dorsal rim of SN. Using these lines, we measured an width of the radius, anteroposterior (AP) length of the radius, width of 

SN, AP length of SN, width of the 3rd/4th extensor compart, radius of the ulnar head, subluxation of the ulnar head and inclination of SN. 

The significance was examined using the Mann-Whitney U test. 

Results: All parameters except AP length of SN are significant differences between patients’ wrists and control wrists. In patients’ group, 

width and AP length of SN are 35.47% and 67.37% of those of the radius (vs. 13.27% and 73.43% in the control group). And width 

of the 3rd/4th extensor compart is 22.70% of that of the radius (vs. 46.85% in the control group). These parameters have a significant 

difference between two groups. 

Conclusion: In the patients’ group, the SN increased width, decreased AP length, and increased inclination than the control group. This 

change of SN is accompanied by a decrease of the width of 4th extensor compart and a posterior subluxation of the ulna head, resulting 

in an attritional rupture of ulnar sided extensor tendon. An axial image of CT is a way to evaluate the change of SN, which is useful for 

predicting extensor tendon ruptures and determining the timing of surgery. 
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Introduction: To present the dorsal anterograde headless screw fixation technique, wherein screws are inserted from the dorsal rough 

surface of the scaphoid, which is opposite to that in the retrograde technique, wherein screws are inserted from the proximal pole. 

Materials and Methods: Fifteen patients with proximal scaphoid nonunion, including seven patients requiring primary surgery (primary 

surgery group) and eight patients with a history of failed operation who required revision surgery (revision surgery group), were 

evaluated in this retrospective study. Patients underwent the dorsal anterograde headless screw insertion procedure with an autogenous 

nonvascularized iliac bone graft. Radiological outcomes, including union and the carpal angle, were evaluated using standard wrist 

radiographs and computed tomography scans before and after surgery. Functional outcomes were evaluated in terms of wrist range of 

motion, hand grip strength, visual analog scale (VAS) scores, the modified Mayo Wrist Score (MMWS), and the Quick Disabilities of the 

Arm, Shoulder, and Hand (QuickDASH) score. Postoperative evaluations were performed at the last visit to the clinic. 

Results: The total union rate was 86.7% (13/15), and the mean time to union was 19.5 weeks. The average follow-up was 24.5months. 

There was one asymptomatic nonunion each in the primary and revision surgery groups. The carpal angles did not change significantly. 

Wrist extension and radial deviation angles were significantly increased. VAS score, MMWS, QuickDASH score, and hand grip strength 

improved postoperatively. Twelve patients had satisfactory MMWS. With regard to complications, two out of the three cases of radio-

scaphoid arthritis, which was present preoperatively, progressed postoperatively, although unions were achieved. 

Conclusion: The dorsal anterograde headless screw fixation technique is a good method for treating proximal scaphoid nonunion, even in 

revision surgery cases wherein secure fixation of the small proximal fragment can be difficult using common techniques. 
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Introduction: Internal bracing (IB) is an augmentation method using high-strength nonabsorbable tape. However, there is no 

biomechanical study on IB augmentation for scapholunate interosseous ligament (SLIL) repair. This study compared SLIL repair alone, SLIL 

repair with IB augmentation (RIBA), and intact dorsal SLIL (IDS) in a biomechanical cadaveric model. 

Materials and Methods: Twenty-one specimens of fresh-frozen wrist were used in this study (7 matched pairs, SLIL repair-only and SLIL 

RIBA groups; 7 independent fresh-frozen wrists, IDS group). In the SLIL RIBA group, augmentation using FiberTape was performed after 

the repair. The specimens were preloaded and cyclically loaded in tension. Maximum extension and hysteresis were measured in all 

specimens. The specimens were then tested in load to failure. Failure load (yield point load, mean ultimate load, and load at clinical failure) 

and linear stiffness were calculated. 

Results: In cyclic tensile testing, the IDS group was more similar to the RIBA group than to the repair-only group. Compared to repair alone, 

RIBA showed lower maximum extension and lower hysteresis. In load to failure testing, RIBA (59.3 N) demonstrated higher and similar 

yield points compared to the repair-only (30.4 N) and IDS (90.7 N) groups, respectively. Moreover, RIBA (98.5 N) demonstrated higher 

and lower mean ultimate loads compared to the repair-only (37.7 N) and IDS (211.8 N) groups, respectively. The load at clinical failure was 

higher with RIBA than with repair alone (3 mm extension; 70.0 vs. 26.4 N, 4 mm extension; 84.1 vs. 33.4 N). Repair alone and RIBA had 

comparable linear stiffness (38.2 vs. 44.1 N/mm). 

Conclusion: Although SLIL RIBA did not recreate biomechanical properties equivalent to those of IDS, it demonstrated a significantly 

higher strength compared with repair alone. RIBA could serve as a novel surgical technique that enhances SLIL direct repair through 

biomechanical support. 

Acknowledgment: All implants and surgical instruments were donated by Arthrex (Naples, FL). We thank Nilay A. Patel, MD of University 

of California, Irvine, and Charles C. Lin, BS of the Orthopedic Biomechanical Laboratory, for assistance in testing. We also thank the donors 

and their families. 
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Introduction: The authors performed an autologous cancellous bone graft from the iliac crest and headless compression screw fixation for 

the treatment of Mack-Lichtman type II scaphoid waist nonunion. The purpose of this study was to determine whether this procedure is 

effective in achieving bony union and restoration of alignment 

Materials and Methods: We retrospectively reviewed medical records and radiographs of 25 patients who underwent an autologous 

cancellous bone graft and headless compression screw fixation for scaphoid waist nonunion. There were 23 men and 2 women with a 

mean age of 34.3 year-old (range, 17-57 year-old). The mean time to surgery from initial injury was 10.6 months (range, 6-61 months) 

and the average follow up duration was 17.4 months (range, 12-45 months). The authors analyzed bony union, lateral intrascaphoid angle 

(LISA), scapholunate angle (SLA), radiolunate angle (RLA), and scaphoid length in radiographs and evaluated the modified Mayo wrist 

score (MMWS) as a functional outcome 

Results: Bony union was achieved in all cases. The lateral LISA improved from 42° to 28 (P < 0.001). The SLA also improved from 66° 

to 52° (P = 0.003). The RLA changed from 12° to 9° (P = 0.261) and the scaphoid length changed from 28 mm to 30 mm (P = 0.011) 

postoperatively. The MMWS improved from 71.2 to 92.0(P < 0.001) significantly at the last follow-up.  

Conclusion: Non-structural autologous cancellous bone graft from the iliac crest and headless screw fixation provided reliable results for 

the treatment of scaphoid waist non-union. This method can be one of the effective treatment options for patients with symptomatic 

Mack-Lichtman type II non-union in the mid-third of the scaphoid. 
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Introduction: To assess clinical outcomes of patients after four-corner arthrodesis using multidirectional locking plate for the treatment of 

scaphoid nonunion advanced collapse (SNAC) wrists. 

Materials and Methods: A total of 11 patients (11 male; median age, 48 years) with SNAC wrists (8 with stage II and 3 with stage III) were 

treated by excision of scaphoid and four-corner arthrodesis using multidirectional locking plate between 2017 and 2018. Median follow-

up period was 15 months (range, 12 - 27 months). Clinical outcome was evaluated using QuickDASH and Modified Mayo Wrist Score 

(MMWS). Active range of wrist motion, radiological signs such as impingement, and nonunion, as well as postoperative complications, 

were assessed. 

Results: Ten patients (90.9%) showed full consolidation while one patient showed persist nonunion with an implant failure. There was 

no partial fusion or hardware problems including dorsal impingement. Wrist motion was unchanged. Grip strength and pain score were 

improved. Median QuickDASH score was 13.6 (range, 2.3 – 40.9) and MMWS was 70 (range, 55 – 80). Nine patients returned to their work 

and two patients modified their original work at latest follow up. 

Conclusion: The use of multidirectional locking plate for the treatment of SNAC wrist showed comparable results to other methods of 

fixation for four-corner fusion, in the short to medium term. 
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Introduction: The purpose of this study was to examine the reliability of plain radiographic methods of determining the lunate type and its 

compatibility with magnetic resonance arthrography (MRA) findings. 

Materials and Methods: Plain radiographs of a total of 150 wrists were reviewed by three observers. Lunate types were evaluated using 

both conventional posteroanterior (PA) radiographic analysis and the capitate-triquetrum distance (CTD) analysis. Cohen kappa and Fleiss 

kappa statistics were used to estimate intra- and inter-observer reliabilities. Compatibility with the MRA findings, as assessed by each 

observer, was investigated. 

Results: The overall intra-observer reliability was 0.517 for the analysis and 0.589 for the CTD analysis. The overall inter-observer agreement 

was 0.448 for the PA radiographic analysis and 0.581 for the CTD analysis. The PA radiographic analysis and MRA findings for the 

detection of medial lunate facets were compatible in 119 of the 150 patients (79.3%). Twenty-eight (90.3%) of the 31 incompatible wrists 

had a medial facet on MRA (Type II), which was not detected in the PA radiographic analysis. In the CTD analysis, the results for 27 of 29 

Type II lunates (93.1%) and 39 of 45 Type I lunates (86.7%) were compatible with the MRA. 

Conclusion: This study suggests that predicting the lunate type by plain radiographs alone is insufficient, as both radiographic analyses 

showed moderate intra- and inter-observer reliabilities. Although both radiographic analyses showed good compatibility with the MRA for 

Type II lunates, clinicians should be alert to undetected medial facets in Type I lunates on PA radiographic analysis. 
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Introduction: The scapholunate interosseous ligament (SLIL) repair with internal bracing (IB) augmentation demonstrated a significantly 

higher strength compared with the repair alone. However, there is no biomechanical study investigating the characteristics of IB for SLIL 

injury. This study determined the biomechanical characteristics of three different IB for SLIL injury in a biomechanical cadaveric model. 

Materials and Methods: Nine specimens of the fresh-frozen wrist were used in this study. Specimens were tested using a custom wrist 

testing system. The SL interval (short and long), SL angle, and radioscaphoid (RS) angle were measured in several loaded positions (neutral, 

flexion, extension, radial deviation, ulnar deviation, and clenched fist) using the MicroScribe digitizing system in the SLIL intact model. 

Then, all three SLIL and radioscaphocapitate ligament were completely incised (SLIL dissociation model) and the measurements were 

repeated. After that, the reconstruction using long-oblique (LO) IB, short-transverse (ST) IB, and the combination of ST and LO (Combo) IB 

were performed and the measurements were repeated. 

Results: All parameters (short and long SL distance, SL angle, and RS angle) were worsened after SL dissociation and improved after 3 

different reconstructions at almost all wrist positions. ST IB had a similar effect to LO IB in addressing the widening of the SL interval. 

However, both were less effective than Combo IB. In addressing the scaphoid flexion deformity, ST IB had little effect, while LO IB had a 

similar effect to Combo IB. To improve the distraction strength, Combo IB is most effective and to improve the rotational strength, LO IB 

and Combo IB are most effective. 

Conclusion: The ST IB had a similar effect to LO IB for restoring the normal SL distance. On the other hand, the LO IB had a better effect 

for restoring the normal carpal relationship of SL angle and RS angle when compared with the ST IB. Combo IB is the most effective 

reconstruction technique when treating scapholunate dissociation. 
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Introduction: Thumb basal joint arthritis is common. Total trapeziecomy and ligament reconstruction and tendon interposition (LRTI) is 

commonly used surgical option for the stage III, IV basal joint arthritis of the thumb. We reported the clinical and radiological outcome 

after total trapeziecomy and LRTI with partial FCR tendon for the stage III basal joint arthritis of the thumb. 

Materials and Methods: A retrospective review was performed for the patients treated with total trapeziecomy and LRTI for their stage III 

basal joint arthritis of the thumb. Functional outcome was evaluated with a DASH questionnaire and visual analog scale (VAS) pain score. 

Clinical evaluation examined grip strength and lateral key pinch in kilograms-force. For the radiologic evaluation. stressed and unstressed 

radiographs assessed metacarpal proximal migration. To evaluate proximal migration, an anteroposterior (AP) wrist view (with true thumb 

lateral position) was used. The degree of proximal migration was compared with contralateral wrist X-ray and expressed with percentile 

ratio both at rest and maximal-effort tip pinch. 

Results: This study included 18 patients (male 1, female 17) who underwent total trapeziectomy and LRTI for their stage III basal joint 

arthritis of the thumb. The average age was 62 years (range 57-77 years). The mean follow-up period was 18 months (range, 12 to 27 

months). 10 of the affected hands were non-dominant hand. VAS improved from a preoperative mean of 5.7(at daily living activities) and 

7.9(at sports or occupational activities) to a postoperative mean of 1.9 and 3.2, respectively (P < .01). DASH also improved significantly from 

a preoperative mean of 73(range, 54 to 92) to a postoperative mean of 23 (range, 16 to 43) (P< .05). Grip strength and lateral key pinch 

improved from a preoperative mean of 13.2kg (range, 5 to 18) to 22.4kg (range 16 to 26) and 3.4kg (range, 1.3 to 4.5) to 5.4kg (range, 4.5 

to 7.2) (P< .05). The mean proximal migration was 27% (range, 11 to 43) at rest and 53% (range, 43 to 68) at maximal tip pinch.

Conclusion: this study suggest that total trapeziectomy and LRTI with partial FCR tendon is an effective surgical treatment for the stage III 

basal joint arthritis of the thumb and provides stable, painless thumb. 
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Introduction: The purpose of this study were to compare the preoperative MRI findings and intraoperative arthroscopic findings in ulnar 

impaction syndrome, and to assess the necessity of the arthroscopic evaluation in ulnar shortening osteotomy. 

Materials and Methods: We retrospectively reviewed 46 patients of idiopathic ulnar impaction syndrome, treated by ulnar shortening 

osteotomy and arthroscopic evaluation, from February 2012 to June 2018. The mean age was 49.5 years (range, 21 to 75 years) and 

the mean follow up period was 20.5 months (range, 12 to 28 months). In preoperative MRI, lunate, triquetrum, triangular fibrocartilage 

complex (TFCC) and lunotriquetral (LT) ligament were evaluated. In intraoperative radio-ulnocarpal arthroscopy, chondromalacia of lunate 

and triquetrum, lesion of TFCC and LT ligament and synovitis of ulnar prestyloid recess were evaluated. 

Results: The ulnar variance was corrected from 3.8 mm (range, 1.2 to 6 mm) to 0.2 mm (range, -1.2 to 1.6 mm) after ulnar shortening 

osteotomy. In preoperative MRI, there are focal abnormal signal intensity of the ulnar side of the lunate in 65.2%, of the radial side of 

triquetrum in 21.7%, of the TFCC in 86.9% and of the LT ligament in 0.02%. In intraoperative radiocarpal arthroscopy, chondromalacia of the 

lunate was observed in 58.0%, and severe defect of the cartilage in 10%. Chondromalacia of the triquetrum was observed in 0.02%, Wear and 

tear of the TFCC in 89.1%, Tear of the LT ligament in 23.9% and Synovitis of ulnar prestyloid recess in 78.2%. The chance to see the findings of 

chondromalacia of the lunate and triquetral cartilage in arthroscopy (58.0% and 0.02%) was less than the findings of abnormal signal intensity 

of the lunate and triquetrum in MRI (65.2% and 21.7%). The incidence of TFCC lesion in arthroscopy (89.1%) was more than that of abnormal 

signal intensity of TFCC in MRI findings (86.9%). But, There were 17 cases (36.9%) where the prediction of TFC lesions(tear or wear) in MRI 

was incorrect. In arthroscopy, type of the TFC lesion could be classified as central tear in 22 cases (47.8%), radial side tear in 12 cases (26%), 

ulnar side tear in 1 case (0.02%) and wear in 6 cases (14.6%). And there were flap tear in 5 cases (12.1%) out of all the TFC lesions. In 19 cases 

(41.3%), arthroscopic findings were not appropriate with the disease stage of Palmer’s original classification. 16 cases (34.7%) exhibited tear of 

the TFCC without chondromalacia of lunate and 3 cases (0.06%) exhibited tear of LT ligament without tear of the TFCC. 

Conclusion: Although some recent reports say that arthroscopic surgery is not necessary in the treatment of ulnar impaction syndrome, 

and the quality of MRI evaluation has been advanced, we could confirm the value of arthroscopic evaluation for the identification of 

ulnocarpal pathologies. We would like to recommend the arthroscopic evaluation of ulnocarpal joint at the same time of the ulnar 

shortening procedure. 
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Introduction: Purpose: To analyze postoperative outcomes after arthroscopic transosseous triangular fibrocartilage complex (TFCC) foveal 

repair and identify factors affecting the clinical outcomes. 

Materials and Methods: Methods: This study retrospectively enrolled patients who were treated for TFCC foveal tears by arthroscopic 

transosseous TFCC foveal repair. The diagnosis of TFCC foveal tear was made based on medical history, physical examination, and 

magnetic resonance imaging, with confirmation via arthroscopic examination. Outcome evaluation was completed at a minimum of 2 

years postoperatively, and patients were classified into 2 groups according to the minimal clinically important difference of the Patient-

Rated Wrist Evaluation. Various factors including age, sex, trauma history, body mass index, symptom duration, hand dominance, ulnar 

variance, subluxation of the distal radioulnar joint, preoperative pain score, and functional status, as well as the crosssectional area (CSA) 

of the pronator quadratus (PQ) muscle, were retrospectively analyzed using both univariate and multivariate analyses. 

Results: Results: During the study period, 42 patients were treated for TFCC foveal tears. The functional status significantly improved 

after surgery. Overall, 27 and 15 patients showed good and poor functional outcomes, respectively, which were assessed according to 

the minimal clinically important difference of the Patient-Rated Wrist Evaluation. On univariate analysis, clinical outcomes were better in 

male patients (P ¼ .035), younger patients (P ¼ .022), and those with higher CSAs of the PQ muscles (P < .001). However, on multivariable 

logistic regression analysis, only a higher CSA of the PQ muscle was identified as an independent prognostic factor affecting clinical 

outcome after TFCC foveal repair (P ¼ .004). 

Conclusion: Conclusion: Arthroscopic transosseous TFCC complex foveal repair led to satisfactory results. However, lower PQ muscle CSA 

on magnetic resonance imaging was the most independent prognostic factor negatively affecting clinical outcomes. 
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Introduction: Lunate chondromalacia associated with ulnar impaction syndrome commonly occurs in ulnar corners, but there are little 
information on its true location in the sagittal plane as well as potential effect from distal radioulnar joint instability. The purpose of this 
study was to identify which location is where the lunate chondromalacia occurs and to compare the difference its location according to the 
presence or absence of triangular fibrocartilage complex foveal tear with DRUJ instability. 
Materials and Methods: A retrospective study included 97 patients (102 wrists) who were diagnosed and treated with idiopathic ulnar 
impaction syndrome (UIS) from 2014 to 2018 was conducted. Subjects were divided in two groups according to the presence of TFCC 
foveal tear with DRUJ instability; Group I, UIS without TFCC foveal tear (52 wrists, mean age of 43.2 years), Group II, UIS with TFCC foveal 
tear (50 wrists, mean age of 45.3 years). Age, gender and the duration of symptoms showed no significant difference between the two 
groups. All patients performed wrist MRA in the same gentry, and then all scanned coronal section of lunate was standardized in 10 slices 
including whole anteroposterior width of the lunate. Each slice is sequentially numbered from the dorsal side to the volar side and evidence 
of chondromalacia was reviewed for each numbered sections. Radiological parameters including ulnar variance and ulnolunate distance 
were measured in different positions. 
Results: The locations of chondromalacia in both groups was found to be the frequently involved 7th slice on the MRA, more volar side 
of the lunate (Group I: 39 wrists, 75%; Group II: 46 wrists, 92%). Group I showed a higher frequency of chondromalacia in the volar side 
of the lunate, while Group II showed a higher frequency in the dorsal side of the lunate as well as the volar side. There was no significant 
difference in ulnar variance (Group I, 3.19 ± 1.42 mm ; Group II, 2.76 mm ± 1.67 mm) and ulnolunate distance (Group I, 1.66 ± 0.94 mm; 
Group II, 2.05 mm ± 0.87 mm). An average ulnolunate distance(ULD) was reduced during power grip and radial deviation. On the other 
hand, the ULD was increased during the ulnar deviation. There was no statistical difference between two groups when combined TFCC 
degenerative central tear was classified with palmar classification. 
Conclusion: This study showed that lunate chondromalacia associated with idiopathic ulnar impaction syndrome occurs more frequently 
in the volar side of the lunate. Also, this study showed that the distance between the ulna and the lunate tends to get closer to 
radial deviation in the ulnar impaction syndrome. Presence of combined TFCC foveal tear with DRUJ instability may affect the lunate 
chondromalacia pattern and its location, be more widespread and toward dorsal side of the lunate. 
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Introduction: Arthroscopic TFCC foveal repairs have been reported with favorable clinical outcomes. However, it is unclear that positive 
ulnar variance is associated with poor prognosis in patients who undergo arthroscopically assisted trans-osseous repair for the foveal TFCC 
tear. In this study, we investigated clinical outcomes after arthroscopically assisted trans-osseous repair for patients with the foveal TFCC 
tear and compared the clinical outcomes between patients who had positive ulnar variance  and those who had neutral or negative. 
Materials and Methods: We retrospectively included consecutive patients who underwent arthroscopically assisted trans-osseous repair 
of the torn distal radioulnar ligaments of the TFCC at their foveal insertions, and who were followed up for a minimum of 2 years between 
January 2011 and February 2017. All of them presented with ulnar wrist pain and severe DRUJ instabilities. We excluded patients who were 
aged 45 years or older, who had degenerative lesions on the articular disc of the TFCC, ulnar head, or lunotriquetral joint, and who had 
other traumatic wrist injuries like scaphoid nonunions, distal radius malunions, symptomatic ulnar styloid nonunions, and stage II or greater 
carpal instabilities. We checked DRUJ instability; a visual analog scale for pain; grip strength; range of motion (ROM); the Mayo Wrist 
Score (MWS); and the Disabilities of the Arm, Shoulder and Hand (DASH) score preoperatively and at each follow-up after surgery. Ulnar 
variance was measured using the method of perpendiculars and compared clinical outcomes between patients with ulnar positive variance 
(more than 1 mm; Group P) and patients with ulnar neutral or negative (less than 1 mm; Group N).  
Results: This study evaluated 15 patients in Group P and 12 patients in Group N. There were no significant differences in demographic 
data and preoperative pain score, grip strength, ROM, WMS, and DASH score between two Groups. In Group P, 13 patients had no DRUJ 
instability and 2 had mild DRUJ instability at final follow-up; in Group N, 11 patients had no DRUJ instability and 1 had mild DRUJ instability 
at final follow-up. In both Groups, pain score, grip strength, Mayo WMS, and DASH score improved significantly at the last follow-up. 
There were no significant differences of pain score, grip strength, ROM, Mayo WMS, and DASH score at the last follow-up between two 
Groups. There were no operation-related complications. 
Conclusion: Arthroscopically assisted trans-osseous repair of the foveal TFCC tear achieved stability to the DRUJ and provided satisfactory 
clinical outcomes without any serious complications in young patients (45 years or younger). Patients with ulnar positive variance showed 
no different clinical outcomes with those with ulnar neutral or negative variance after arthroscopically assisted trans-osseous repair for 
young patients with traumatic foveal tear of the TFCC. 
Acknowledgment: We thank Ha-Ni Cha (specializing in orthopaedics), for assessing clinical outcomes and collecting data. 
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Introduction: Although the distal ulna has a curvature, there have been no reports on the precise direction of it. 

Materials and Methods: Computed tomography (CT) images of 23 forearms taken with elbow flexion of 70° to 90° were analyzed. 

The ulna was divided into three in the longitudinal direction. The center of the ulna on each axial section was obtained. A straight 

line interpolating the ulnar centers on axial sections was obtained in middle one-third and distal one-third of the ulna. On the plane 

perpendicular to the middle one-third line, the direction of the distal one-third line with respect to the humerus was measured. 

Results: The direction of distal ulnar curvature was anterolateral, with the angle relative to the humeral shaft of mean 53° ± 27. This means 

a wrist PA view taken with 37° pronation has the highest probability of showing a straight ulna. With the forearm pronated more than 37°, 

a wrist PA/AP view is likely to show an ulna convex to the radius. With the forearm supinated, a wrist PA/AP view is likely to show an ulna 

concave to the radius. 

Conclusion: This is the first report on the direction of distal ulnar curvature three-dimensionally measured. Our result enables the validation 

of forearm rotation in wrist PA/AP views already taken, which is important in measurements and comparisons of wrist parameters 

including the ulnar variance. 
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Introduction: Controversy remains about whether concomitant arthroscopic debridement (AD) is necessary to improve clinical outcomes 

after ulnar shortening osteotomy for ulnar impaction syndrome. The purpose of this study was to compare clinical outcomes after ulnar 

shortening osteotomy for ulnar impaction syndrome, either with or without concomitant AD. 

Materials and Methods: A total of 44 patients who had been diagnosed with ulnar impaction syndrome and were scheduled to undergo 

ulnar shortening osteotomy were randomized into an ulnar shortening osteotomy alone (USO alone) group or an ulnar shortening 

osteotomy with arthroscopic debridement (USO with AD) group. The response to treatment, including the pain numeric rating scale (NRS) 

in an ulnar provocation test, and the Disability of the Arm, Shoulder, and Hand (DASH) score, was assessed at 3 and 12 months after 

surgery. 

Results: The mean pain and disability scores showed significant clinical improvement at the 12-month follow-up in both groups. The 

pain scores at 3 months of follow-up were significantly better in the ulnar shortening osteotomy with arthroscopic debridement group. 

However, no significant differences were observed between the two groups in the disability scores at 3 and 12 months, or in the pain 

scores at 12-month follow-up. 

Conclusion: Although similar improvements in symptom severity and hand function occurred in the long term in patients both with 

and without AD during USO, concomitant AD during unlar shortening provides additional benefit in terms of pain severity scores at 3 

months after surgery. This information regarding concomitant arthroscopy could be used in the informed consent discussion with patients 

scheduled for ulnar shortening osteotomy. 

Acknowledgment: We thank S. M. Rowe MD, for advice and help in drafting the manuscript. 

Keywords: Ulnar impaction syndrome, Ulnar shortening osteotomy, Concomitant arthroscopic debridement , Outcomes



180

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No. 325  

Title: Degree of distal radioulnar joint subluxation after the arthroscopic wafer procedure for ulnar impaction syndrome

Authors:  BYUNG SUNG KIM1 , KEONHEE YUN1 , HyunKwon KIM1 , WHIJE CHO1 

Presenter: HyunKwon KIM Corresponding Author: BYUNG SUNG KIM  Field: Hand

Affiliation: 1. SOONCHUNHYANG UNIVERSITY BUCHEON HOSPITAL { Orthopaedic }   

Introduction: To evaluate the results of the arthroscopic wafer procedure (AWP) for ulnar impaction syndrome (UIS) and identify 

preoperative factors and degree of distal radioulnar joint (DRUJ) subluxation that could assist in predicting outcomes. 

Materials and Methods: We retrospectively reviewed the medical records of 9 patients (11 wrists) who underwent AWP for UIS. Among 

these, 5 cases were converted to secondary USO and were categorized to group A and the remaining 6 cases were categorized to group 

B. The ulnar variance (UV), radioulnar ratio (RUR) by CT or MRI, MRI evidence of mechanical impaction in the proximal ulnar or lunate, grip 

power, DASH score, and Mayo wrist score were examined before and after AWP.  

Results: The sex ratio differed significantly between groups A and B (p=0.015). The MRI evidence did not differ significantly between 

groups A and B (p= 0.175). The average UV and RUR changed significantly from 1.6 ± 0.7 mm and 0.68 ± 0.17 before AWP to -1.5 ± 0.9 

mm and 0.54 ± 0.10 after AWP, respectively (p=0.003, p=0.005). There was a significant difference in the RUR after AWP between groups 

A (0.61 ± 0.06) and B (0.49 ± 0.09) (p=0.030). The grip strength, DASH score, and Mayo wrist score improved from 77.1%, 47.6, and 69.1 

to 85.2% 16.8, and 85.5, respectively. 

Conclusion: Although AWP is useful for UIS, based on the results of this study, it should be used with caution in males with UIS and ulnar 

head subluxation. 

Acknowledgment: This study was supported by a grant from Soonchunhyang University. The authors thank Soonchunhyang University for 

allowing them to submit their abstract to KOA for publication and considering a grant on acceptance. 
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Introduction: Although foveal insertion of the triangular fibrocartilage complex (TFCC) has been thought to be the center of rotation of 

the ulnar head during forearm rotation (FR), it has not been identified clearly whether there is an isometric point (IP) or any shift of the 

center of rotation. 

Materials and Methods: Three-dimensional (3D) reconstructions of 21 wrist computed tomographies (CTs) taken with supination and 

pronation were investigated. Numerous points (more than 10,000) were set on the surface of the ulnar head, with the mean distance 

between nearest two points of 0.2 mm. The same points of the ulnar head were matched on pronated image and supinated image. Then 

the pronated image and the supinated image were overlapped so that the radii were in the same position. The distance between the same 

points in pronation and in supination was measured three-dimensionally. Rotation center (RC) was defined as the point which had the 

least distance between the point in pronation and the point in supination. 3D IP was defined as an RC which has the distance less than 0.2 

mm. 

Results: The mean distance between RC in pronation and RC in supination was 0.7 mm (range, 0.1-2.4 mm). A 3D IP was found in only 3 of 

the 21 samples. The position of RC in radio-ulnar direction had significant correlation with translation of the ulnar head (TUH) (Pearson’s 

correlation coefficient = 0.775, p < 0.001) and the amount of FR (Pearson’s correlation coefficient = 0.454, p = 0.039). The RC was located 

more ulnarly when the TUH was greater or when the amount of FR was greater. 

Conclusion: A concept of IP on the ulnar head during FR is not realistic in 3D space. The laxity of TFCC may be inherent and physiologic. 

The center of rotation of the ulnar head during forearm rotation appears to shift ulnarly with increased TUH or increased FR. A radially 

shifted TFCC insertion in a TFCC repair may limit not only the TUH, but also the range of FR. 
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Introduction: The reverse sural flap is a useful surgical option for reconstruction of defect of distal leg, ankle and heel. Many studies have 

reported the reverse sural flap as a reliable solution with low complication rates. However, results from reports concern small groups of 

health young patients with traumtic defects. It has not been studied much to affect the complication of reverse sural flap, such as the 

patient's comorbidity, factors associated with surgery, accompanying infection of wound or not. The purpose of this study is to analyse the 

risk factors associated with the major complication of the reverse sural flap. 

Materials and Methods: We retrospectively reviewed 30 consecutive reverse sural flap in 30 patient for defects around ankle from 2009 

to 2018. The major complication of the reverse sural flap was defined as either complete necrosis of the flap or partial necrosis of the flap 

requiring secondary surgery, such as skin graft. Age, body mass index, smoking, diabetes, peripheral arterial disease, infection of defects, 

size and location of defects were compared for the counties with and without major complications. 

Results: The average age of patients was 59.2 years, with 24 men and six women. Complications occurred in 16 cases (53.3%) of 30 

cases of flaps, while minor complications were in 9 cases (30%) and 7 cases (23.3%). Univariate analysis identified that two variables 

were significantly associated with major comlication: presence of calcified vessels in the radiographs(p= 0.045) and the presence of 

high virulence bacterial infection (p=0.013). Multivariate logistic regression analysis showed high virulence bacterial infectionas(odds 

ratio=16.05) the most independently associated with major complication of reverse sural flap. And presence of calcified vessels in 

radiographs (odds ratio=12.87) is also second independent risk factor of major complication of flap. Age, diabetes, smoking, BMI and 

subcutaneous tunnel were not a significant factor in major comlications of reverse sural flap.  

Conclusion: Reverse sural flap is a reliable surgical option in the treatment of soft tissue defects around the ankle joint. However, there is a 

significant complication, such as the necrosis of flap, especially if there is an infection of high virulence bacteria, or if there is calcification of vessels 

in radiographics. In such cases, management of infection is needed through repeated culture testing and proper administration of antibiotics, and 

for calcification of vessels, appropriate medication is given and patients are expected to be warned about the risk of failure of the flap. 
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Introduction: The perforator propeller flap has been widely used after the introduction by Hallock in 2006 and has been applied to 

various defects of the body and there have been various reports for the development of the surgical technique. Various efforts in surgical 

techniques of perforator flaps have been made to reduce complications which result in flap loss. A multiple perforator based thoracodorsal 

artery perforator free flap was reported that it could be more reliable with safer vascularity compared with a single perforator based free 

flap. Various animal studies reported that multiple pedicled flaps were superior in wound strength and the mean survival flap area of 

double perforator flaps was higher than that of single perforator. In the defects of the lower third of the leg, propeller perforator flap is a 

useful option for small and medium-sized defects. Complications could occur despite many advantages and venous congestion is the most 

frequent complication and it could evolve in necrosis. Although total necrosis is less common, if venous congestion progresses severely 

over time, venous supercharging may be considered. Our purposes were to decrease partial necrosis and additional surgery and to reduce 

time and effort postoperatively. We used multiple perforator pedicled propeller flap for the reconstruction of the ankle and foot defects. 

We present the clinical outcomes of multiple perforator pedicled propeller flap as showing case series. 

Materials and Methods: From January 2017 to December 2018, among the patients who needed the reconstruction for defects in 

the ankle and foot, the patients with small and medium size defects were indicated for the perforator pedicled propeller flap. During 

the surgery, every perforator of the flap was carefully dissected and reliable perforators which could be used as a rotation center and 

have appropriate caliber and length were selected and rotated. 3 cases had adequate perforators to rotation with 2 or 3 pedicles and 

multiple pedicle based propeller flap was performed. Cause of defects, size of defects, the angle of rotation were evaluated, and venous 

congestion, necrosis and additional surgery(e.g., debridement, skin graft) were evaluated as the clinical outcomes. 

Results: Causes of defect were 2 infection, 1 trauma. The peroneal artery perforator was used in all 3 cases. Range of the degree of 

rotation was from 120° to 180° and there were no complications such as venous congestion, necrosis, and additional surgery. 

Conclusion: The multiple pedicle perforator flap for the reconstruction of defects in the ankle and foot is worth consideration to reduce 

complications and additional surgery in adequate indication and status of perforators. 

Acknowledgment: The authors declare that there was no conflict of interest.  
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Introduction: Various methods for reconstructing large bone defects of the lower extremity after tumor resection have been introduced, 
and free vascularized fibular graft (FVFG) with a locking plate has been reported as one of the successful techniques. We reviewed the 
cases of using FVFG for reconstruction of large bone defects of the lower extremity and analyzed 5 cases which underwent the revision 
surgery with a focus on surgical technique and a review of the literature. 
Materials and Methods: Between January 2005 and March 2016, we analyzed 22 patients with at least 2 years follow-up who received 
reconstruction using FVFG with a locking plate for the large bone defects of lower extremity after tumor resection. An average age was 
18 years old (range, 9-66 years), and 8 patients were femur, 14 patients were tibia. All defects were free of infection before the operation. 
Results: 5 patients needed to undergo the revision surgery. An average age was 19.2 years (range, 11–34 years), and 3 patients were femur, 
2 patients were tibia. One patient needed 2 revision surgeries, and the others needed 1 revision surgery. The reasons for revision surgery 
were the locking plate failure due to soft tissue tension by excessive femur lengthening, stress fracture on a subtrochanteric area just above 
the locking plate, fracture on the area with angular deformity, and nonunion between graft-host bone. In revision surgery, we changed 
the locking plate to a longer one with more screw fixation, performed additional anterior locking plating, or corrected angular deformity, 
and if necessary, the autogenous bone graft was performed. At the last follow-up, all 5 patients didn’t need an additional surgery. 
Conclusion: FVFG with a locking plate for reconstructing large bone defects of the lower extremity is thought to be a method to maintain a 
stable graft-host bone construct, successfully leading to bone healing. But, in order to prevent revision surgery, the preoperative evaluation of 
the geometric change of the bone should be thoroughly performed. Severe soft tissue tension by acute limb lengthening should be avoided, 
and if there is an angular deformity, corrective osteotomy should be performed first. To maintain a stable graft-host bone construct, a longer 
locking plate with more screw fixation should be used and if necessary, additional anterior locking plating might be performed. 
Acknowledgment: none 
Keywords: Free Vascularized Fibular Graft, Lower Extremity, Reconstruction, Revision Surgery

 Presentation No. 330  

Title: Simultaneous Multiple Long Sural Nerve Cable Graft with Saphenous Vein Graft and Staged Tendon Transfer for Brachial Plexus Injury 
with Ischemic Injury

Authors:  HYUN SIK SEOK1 , YOUNG HO LEE1 , YOUNG JU CHAE1 , YO HAN LEE1 , KEE JEONG BAE1 , JIHYEUNG KIM1 , MIN BOM KIM1 , 
HYUN SIK GONG1 , GOO HYUN BAEK1 

Presenter: YOUNG JU CHAE Corresponding Author: YOUNG HO LEE  Field: Microsurgery
Affiliation: 1. SEOUL NATIONAL UNIVERSITY HOSPITAL { Orthopaedic }   

Introduction: Many surgical techniques for brachial plexus injury(BPI) have been used successfully, but simultaneous neurovascular 
reconstruction for BPI with long neurovascular defects has rarely been reported. So, we reported an our experience of neurovascular 
reconstruction with multiple long sural nerve cable graft and vascular reconstruction and staged tendon transfer in a patient with whole-
type paralysis of BPI accompanied by ischemic injury. 
Materials and Methods: A 43-year-old man who had been injured in the left axillary area by rotating drill machine visited an emergency 
room. His left upper extremity was completely absent in neurologic function and seemed to be pale than the contralateral side. In surgical 
exploration, complete rupture in axillary nerve, musculocutaneous nerve, median nerve, ulnar nerve, and radial nerve with complete brachial 
artery rupture were found. The length of above each nerve defect was 4, 4, 5, 6, 5 cm. He received neurovascular reconstruction using 
multiple long sural nerve cable graft with great saphenous vein graft. 4 cm axillary nerve defect was reconstructed with 2 strands of 6 cm 
sural nerve graft. 4 cm musculocutaneous nerve defect was reconstructed with 3 strands of 6 cm sural nerve graft. 6 cm ulnar nerve defect 
was reconstructed with 3 strands of 8 cm sural nerve graft. 5 cm median nerve defect was reconstructed with 4 strands of 7 cm sural nerve 
graft, and 5 cm radial nerve defect was reconstructed with 3 strands of 7 cm sural nerve graft. Sural nerve was harvested in both legs. 
Y-shaped harvested sural nerve from one leg was divided into 45 cm and 20 cm respectively, and another harvested sural nerve from the 
other leg was 45 cm. 3 years after surgery, he received opponensplasty with 4th flexor digitorum superficialis (FDS) tendon and correction 
of the intrinsic-minus hand by extensor carpi radialis longus (ECRL) tendon transfer with plantaris tendon and palmaris longus (PL) tendon. 
Results: Immediately after the 1st surgery, the ischemic limb was fully recovered. 3 years after 1st surgery, shoulder, elbow, wrist and 
extrinsic hand muscles function were completely recovered, but the intrinsic hand muscles function was not recovered. So opponensplasty 
with 4th FDS tendon and correction of the intrinsic-minus hand by ECRL tendon transfer with plantaris tendon and PL tendon graft were 
performed. At the last follow-up, opposition and intrinsic function of hand were improved. 
Conclusion: Simultaneous multiple long sural nerve cable graft with vascular reconstruction in a patient with whole-type paralysis of BPI 
accompanied with ischemic injury is thought to be a method to restore the function of the shoulder, elbow, wrist joint and extrinsic muscle 
of hand. And staged tendon transfer such as opponensplasty, correction of intrinsic minus hand may be required for function restoration 
of intrinsic muscles of hand. 
Acknowledgment: none 
Keywords: Brachial Plexus Injury, Ischemic Injury, Sural Nerve Cable Graft, Vein Graft, Tendon Transfer



183

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No. 331  

Title: Peripheral Nerve Regeneration Using a Nerve Conduit With Olfactory Ensheathing Cells In a Rat Model – An Extended Study -

Authors:  SANG-UK LEE1 , YONG-SUK LEE1 , MIN-SUNG KANG1 , DONGMIN KIM1 

Presenter: DONGMIN KIM Corresponding Author: SANG-UK LEE  Field: Microsurgery

Affiliation: 1. INCHEON ST MARY'S HOSPITAL { Orthopaedic }   

Introduction: The purpose of this animal study is to investigate the compatibility between the Poly[E-caprolactone] (PCL) and the olfactory 

ensheathing cells (OECs) in vitro and evaluate the effect of the PCL conduit filled with OECs on a defect of the sciatic nerve in rat models. 

Materials and Methods: Thirty-two 8-weeks old F344 rats were used, which were assigned into four groups of eight as follows; (1) PCL 

only (group 1), (2) PCL with ASC (adipose stem cell) (group 2), (3) PCL with OEC (group 3), and (4) autogenous nerve graft in reverse 

fashion (group 4). All rats have undergone an operation that their sciatic nerve was resected in 10mm length and then sutured with 4 

different methods according to each group, which were PCL only, PCL with ASC, PCL with OEC, and autogenous nerve graft. Under direct 

visualization of the sciatic nerve, nerve conduction velocity (NCV) was evaluated at postoperative 12 weeks. In addition, the histologic 

study was also evaluated. Statistical analyses were done for the NCV results and histologic findings. 

Results: We found the excellent attachment of OECs to PCL on a confocal microscope and electron microscope. The nerve conduction 

velocity was statistically improved much successfully in the PCL with OECs (32.1%) and autogenous nerve graft (50.5%) groups than the 

others, which were 12.5% (group 1) and 19.7% (group 2). In addition, the histologic study also showed favorable regeneration of axon in 

Group 3 and 4 in statistics, which was not satisfactorily found in Group 1 and 2. 

Conclusion: This study demonstrates that PCL conduit with OECs enhances the regeneration of peripheral axons across a gap of 10mm. 

The PCL conduits with OECs may be useful for repairing severe peripheral nerve injuries. 

Acknowledgment: None 
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Case: The development of an hourglass-like constriction in the nerve is rare, and its origin is unknown. We treated three patients with the 

hourglass-like constriction of peripheral nerve in the upper extremity and tried to report the clinical outcomes and relevant findings. Three 

male patients presenting with peripheral nerve palsy without trauma history were examined. The patients’ presentation, neurological 

findings, preoperative evaluations and intra-operative findings were reviewed. One patient presented with radial nerve palsy after a sudden 

onset of pain in the upper limb. Two patients presented with median nerve palsy with insidious onset and vague pain. The hourglass-like 

constriction in the affected peripheral nerve were observed during the interfascicular neurolysis in all patients. All of them immediately 

experienced the improvement of weakness and sensory change after the neurolysis and the decompression. Among the preoperative 

evaluation tools, the high-resolution ultrasound was more sensitive to detect the hourglass-like constriction of the affected fascicles rather 

than the nerve conduction study and 3.0 Tesla MRI.  
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Introduction: Perforator flaps have been increasingly used in orthopedic reconstructive surgery. Despite perforator based propeller 

flap(PBPF) result in higher rates of survival, the risk of flap failure still remains a significant problem. Herein, we report our experience with 

a modified PBPF for the reconstruction of soft tissue defects. 

Materials and Methods: From January 2014 to December 2018, seventeen patients had undergone modified PBPF. The locations of defects 

were as follows: the elbow (2), sacral/gluteal (4), thigh (2), knee/popliteal (2), leg (4), and ankle (3). The patients' age, sex, the cause of the 

defect, wound dimensions, the timing of flap coverage, operative time, and postoperative complications were recorded. 

Results: All the flaps survived completely except one who had developed marginal necrosis of the flap, which was healed without an 

additional procedure. The mean operative time was 58minutes (range 40 to 86). The dimension of the defects ranged from 3×4 cm to as 

large as 12cm×10 cm. There was no significant complication in any of the patients. 

Conclusion: The modified PBPF has the advantage of faster operation time and higher survival. Furthermore, it is easy to perform. In 

conclusion, the modified PBPF might be a useful option for reconstruction of soft tissue defects. 
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Introduction: The thenar flap is a well-described technique but reports about its use in patients with multiple fingertip injuries are limited. 

This study aimed to introduce a surgical technique of using an extended thenar flap and to evaluate the clinical outcomes and related 

complications. 

Materials and Methods: . From October 2013 to October 2016, 12 patients (24 fingers) underwent soft tissue reconstruction of multiple 

fingers with an extended thenar flap. At the last follow-up, the patients were assessed for cold intolerance in the reconstructed fingers; 

two-point discrimination (2PD); range of motion; functional outcomes using the quick disabilities of the arm, shoulder, and hand (DASH) 

score; functional and appearance outcomes using the Michigan Hand Outcome Questionnaire (MHQ); and time taken to return to work. 

The mean follow-up time was 13.5 (range: 12–16) months. 

Results: All flaps survived. The mean total active range of motion in flexion measured at the last follow-up was 255° (range: 245°–260°). 

Objective sensibility in the flaps was ascertained as an average static 2PD of 6.9 (range: 3–10) mm. The mean quick DASH score was 3.3 

(range: 0–9.1). The mean MHQ score was 93.8 (range: 88–100). All patients returned to work within 6.2 weeks on average. There were no 

complications. 

Conclusion: The extended thenar flap technique is a good alternative for simultaneous coverage of small-to-large defects in two adjacent 

fingertips. 

Acknowledgment: The extended thenar flap technique is a good alternative for simultaneous coverage of small-to-large defects in two 

adjacent fingertips. 
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Introduction: Although many surgeons have anecdotally described reversing the polarity of the autograft with the intent of improving 

regeneration, the optimal orientation of the autogenous nerve graft remains controversial. The aim of this study was to compare: (1) the 

outcomes of orthodromic and antidromic nerve graft to clarify the effect of nerve graft polarity, and (2) the outcome of either form of 

nerve graft with that of nerve repair.  

Materials and Methods: In 14 of the 26 rabbits used in this study, a 1-cm defect was made in the tibial nerve. On one side, an orthodromic 

nerve graft, and on the other an antidromic nerve graft, were performed using a 1.2-cm-long segment of the peroneal nerve. In the 

remaining 12 rabbits, the tibial nerve was transected completely and then repaired microscopically on one side but left untreated on the 

other. Electrophysiologic studies were performed in all animals at 8 weeks after surgery and the sciatic nerves were harvested.  

Results: Compound motor action potential was visible in all rabbits treated by nerve repair, but in only half of the rabbits treated by nerve 

graft. There was no significant difference in the compound motor action potential, nerve conduction velocity, or total number of axons 

between the orthodromic and antidromic nerve graft groups. However, in both groups the outcome was significantly poorer than that of 

the nerve repair group.  

Conclusion: Direct nerve repair with moderate tension could to be a more effective treatment than nerve graft. 

Acknowledgment: None 
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Introduction: To investigate the outcomes of arthroscopic elbow synovectomy on the clinical course of rheumatoid arthritis with long-term 

follow-up. 

Materials and Methods: Arthroscopic synovectomy was performed on 49 elbows (47 patients) between 1999 and 2016. The mean 

duration of follow-up was 145 months. All cases were divided into two groups (Single, Multiple surgery group). 28 and 21 elbows were 

included in Single and Multiple groups, respectively We evaluated pain score and assessed range of motion (ROM) and overall post-

operative function using the Summary Outcome Determination (SOD) score. With the grading system of Larsen et al., we classified 

all elbows into two Groups: Grades 1, 2 and Grade 3, 4 according to the preoperative radiographic findings. These groups were then 

compared.   

Results: In the single surgery group, all scores in ROM (preoperative to final follow-up: 90°± 23.4 to 122.0°± 20.9 in the arc of flexion and 

extension), pain score (5.3 ± 3.1to 2.5 ± 2.3) and SOD (final follow-up: 7.5± 2.3) improved. In multiple surgery group, only the pain score 

(5.1 ± 2.6 to 2.7 ± 2.2) was improved. The number of TEA was nine (45%) in multiple surgery group at final follow up. The mean of total 

operation until TEA was 2.5 ± 1 in multiple surgery group. The mean time from 1st synovectomy to TEA was 42.4 ± 32 (months) Among 

the two groups regarding radiologic grading, only elbows with Larsen Grade 1 or 2 arthritis had a favorable long-term result with regards 

to total function. The postoperative results were unsatisfactory for Larsen Grade 3 or Grade 4 elbows. 

Conclusion: Arthroscopic synovectomy in elbow RA is a reliable procedure that improves pain, range of motion and functional outcomes. 

Repeated synovectomy has a role for pain relief and delaying the TEA. High re-operation rate including TEA as a final surgery was observed 

in the group of more than grade 2 of Larsen grading 

Acknowledgment: none 

Keywords: Reumatoid arthritis, Arthroscopy, Larsen



186

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No. 337  

Title: Dual ligament reconstruction in lateral ulnar collateral ligament insufficiency with refractory lateral elbow tendinopathy

Authors:  KANGWOOK KIM1 , JAESEUNG HEO1 

Presenter: KANGWOOK KIM Corresponding Author: KANGWOOK KIM  Field: Shoulder and Elbow

Affiliation: 1. SEOULDAEJEONG HOSPITAL { Orthopaedic }   

Introduction: Lateral ulnar collateral ligament (LUCL) insufficiency may occur in the cases of refractory lateral elbow tendinopathy(LET), 

which often requires surgical treatment.   

Materials and Methods: We retrospectively reviewed 14 patients who had dual reconstruction of RCL and LUCL with palmaris longus 

tendon in the LET. The mean age at the time of surgery was 48 years(range, 30-64y). To evaluate the results, we compared preoperative 

and postoperative range of motion, VAS pain and DASH scores. Average follow- up was 35 months(range, 12-64 month) 

Results: The average angle of range of motion, the mean VAS pain and DASH scores improved after surgery about 10 degrees, 4.5 points 

and 7.5 points, respectively. 

Conclusion: Dual reconstruction of RCL and LUCL with palmais longus tendon in the LET improves pain and functional impairments. 

Acknowledgment: THANKS TO Dr. JS Heo 
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Introduction: Medial epicondylitis a common cause of a pain in elbow as a result of common flexor tendon microtrauma or degeneration. 

Most radiographs of the medial epicondylitis demonstrates normal findings but up to 25% may show evidence of calcification of the 

soft tissue. Medial epicondylitis is self-limiting disease and surgical treatment is rarely need. Therefore, little is known about the relation 

between soft tissue calcification and surgical outcomes. Our purpose of this study was to evaluate clinical outcomes after debridement of 

the degenerated tissue and findings of the plain radiograph. 

Materials and Methods: All patients diagnosed with medial epicondylitis and surgically treated in our department during a 15-year 

period were included in this study. Calcifications on the standard elbow radiographs were characterized by relationship with the 

medial epicondylitis and its location. Patients were classified into calcification group (group 1) and no calcification group (group 2) for 

comparison. Pre- and postoperative pain visual analog scale, and Quick-Disability of the Arm, Shoulder, and Hand, were evaluated in the 

two group respectively. 

Results: At a mean follow-up of 16 months, both group showed improvement in the mean VAS score from 6.9 to 2.8 in group 1, and 7.4 

to 4.5 in group 2 respectively. Average MEPS scores were 68.8 preoperatively and 91.9 postoperatively, and 63.3 preoperatively and 80.5 

postoperatively, respectively. Combined ulnar neuropathy was reported 4 cases in group 1 and 2 cases in group 2. Residual calcification 

was shown in 5 cases in group 1. No complications has been reported in both groups. 

Conclusion: Surgical debridement is effective treatment option in refractory medial epicondylitis. However, it is more effective in pain relief 

for patients with medial epicondylitis accompanied with calcifications. To better understand and indicate surgical treatment for patients 

with medial epicondylitis, radiographic findings must be evaluated. 

Acknowledgment: none.
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Introduction: The purpose of this study was to compare the efficacy of allogenic dermal fibroblast (ADF) with platelet-rich plasma (PRP) for 

the repaired tendon-to-bone healing in chronic rotator cuff tear of rabbit. 

Materials and Methods: A total of 32 rabbits were randomly allocated into four groups (n=8 each). In two groups, torn supraspinatus 

tendons which were detached and left for 6 weeks were repaired in a transosseous manner with the injection of ADFs with fibrin on left 

shoulder and PRP with fibrin on right shoulder. The expression (relative ratio to control) of genes including type 1 collagen (COL1), type 3 

collagen (COL3), bone morphogenic protein-2 (BMP-2), scleraxis (SCX), SOX9, and aggrecan (ACAN) was assessed at 4 weeks (Group A), 

and at 12 weeks (Group B) after repair. Same surgical procedures were performed with ADF injection on both shoulder in Group C, and 

PRP injection in Group D for the histological and biomechanical evaluations of tendon-to-bone healing at 12 weeks after repair. 

Results: Seven rabbits died before the evaluation (Group A, B, C, D; n = 2, 1, 2, 2, respectively). At four weeks after repair, mRNA 

expression of COL1 and BMP-2 was higher in ADF injected shoulders (1.6 ± 0.8 and 1.0 ± 0.3, respectively) than PRP injected shoulders 

(1.0 ± 0.3 and 0.6 ± 0.3; p = 0.019 and 0.013, respectively). At 12 weeks after repair, all genes did not show differences between ADF and 

PRP injected shoulders (all p > 0.05). In the histologic evaluation, the collagen continuity and maturation of tendon-to-bone interface were 

better in Group C than Group D (p = 0.008, and 0.048, respectively) at 12 weeks after repair. The mean load-to-failure resulted 32.3 ± 6.2 

N/kg in Group C, and 24.4 ± 5.2 N/kg in Group D at 12 weeks after repair (p = 0.015).  

Conclusion: ADF seems to be more efficient than PRP to enhance the healing of repaired tendon of chronic rotator cuff tear model of 

rabbits. 
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Introduction: Muscle atrophy and fatty infiltration of healthy rotator cuff muscles are known to occur after rotator cuff tears. However, 

the natural course remains unclear, especially in terms of a timeline of the onset, progression, and termination of muscle atrophy and fatty 

infiltration, and whether degeneration progresses at different speeds over time. A better understanding of these phenomena is beneficial 

in deciding how to treat rotator cuff tears, especially in traumatic situations. In some cases, even though the subscapularis is healthy, it is 

not repaired during reverse shoulder arthroplasty for reasons such as the possibility of limitations in postoperative range of motion. The 

purpose of this study was to investigate through magnetic resonance imaging (MRI) the changes in muscle degeneration over time of the 

healthy subscapularis after release in patients who underwent reverse shoulder arthroplasty without subscapularis tendon repair. 

Materials and Methods: Twenty patients with a preoperatively healthy subscapularis muscle (Goutallier classification grades 0 and 1) and 

who received reverse shoulder arthroplasty for massive irreparable posterosuperior rotator cuff tears without concomitant subscapularis 

tendon repair were enrolled for the study. Sagittal oblique MRI images were taken preoperatively, and 1 to 4 times per month between 1 

to 12 months postoperatively. Based on the postoperative MRI images, the temporal progression of muscle atrophy and fatty infiltration of 

the released subscapularis was evaluated using the occupation ratio and Goutallier classification. 

Results: Sagittal oblique MRI images were taken from 44 to 370 days after reverse shoulder arthoplasty. MRI images taken at 44 days 

after surgery showed progression of muscle degeneration of the subscapularis muscle with an occupation ratio of 69% and Goutallier 

grade 2. An occupation ratio of more than 50% and Goutallier grade 1 or 2 of the subscapularis muscle were maintained up to 6 

months postoperatively. However, after 6 months from surgery, an occupation ratio of less than 50% and Goutallier grade 3 or 4 of the 

subscapularis muscle were observed. 

Conclusion: Twenty to thirty percent progression of muscle atrophy and fatty infiltration of the released subscapularis that was 

preoperatively healthy had already begun at the early postoperative period after reverse shoulder arthroplasty. The degree of muscle 

atrophy and fatty infiltration was maintained up to 6 months postoperatively. Rapid progression was observed around 6 months from 

surgery resulting in severe muscle atrophy and fatty infiltration of the subscapularis muscle. 

Acknowledgment: There were no other conflicts of interest or financial support. 
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Introduction: Rotator cuff tear is a common disorder with high incidence especially in elderly populations. Despite its high prevalence, there 

are many debates about surgical techniques and indications for surgery, which means rotator cuff tear is still a challenging problem. Chronic 

rotator cuff tear often results in poor prognosis even after appropriate repair surgery since the integrity of remnant tendon is poor due to 

degeneration which hinder healing capacity. To solve this problem, we assessed the usefulness of Poly[E-caprolactone] (PCL) as a scaffold for 

adipose derived stem cells (ASCs) and whether this ASC-PCL can improve tendon to bone healing in chronic rotator cuff tear in a rabbit model

Materials and Methods: (1) Stem cell isolation, culture & attachment to scaffold We isolated ASCs from brown adipose tissue of 

posterior neck of rabbit and cultured. PKH26 red fluorescent was used for stem cell tracking after attachment to PCL scaffold followed 

by confirmation using confocal microscope and scanning electron microscope.   (2) Animal study (In Vivo study - rabbit) We detached 

infraspinatus tendon from its insertion of great tuberosity. Decortication was done using scalpel blade at the insertion site of great 

tuberosity to remove all the remnant tendon tissue. And then, silicone tube was inserted to wrap around the detached infraspinatus 

tendon. This procedure was to prevent natural reattachment of detached infraspinatus tendon and thus, a chronic rotator cuff tear model 

could be made. After 3 weeks, repair was done by Mason-Allen stitch technique with augmentation of ASC-PCL. The suture material was 

passed through the bone tunnel made at great tuberosity insertion site for stable fixation. 8 weeks after repair, the rabbit was sacrificed 

for assessment. Histologic study (hematoxylin & eosin, Masson-trichrome, Safranin O) and biomechanical study (using custom fixature-

clamping system and Instron 5565A materials testing machine) were performed. In biomechanical study, we measured load to failure 

which was carried out by 5 consecutive preconditioning cycle followed by preload 5N of 1mm/s velocity. We compared 4 groups which 

were Group1 (repair only), Group2 (repair with autogenous fascia), Group3 (repair with PCL), and Group4 (repair with ASC-PCL). 

Results: Histologic study showed favorable maturation of cell, collagen and cartilage in Group2, Group3 and Group4, which was not 

satisfactorily found in Group1. In biomechanical study, similar results were gained with the histologic study. The average load to failure(N, 

Newton) was 120(Normal), 53(Group1), 53(Group2), 65(Group3), and 67(Group4). The stiffness was 5.9(Group I), 7.6(Group II), 

8.0(GroupIII), and 8.2(Group IV). 

Conclusion: Our study demonstrated that ASCs could have good viability on PCL scaffold in vitro. And in vivo study, it was found that ASC-

PCL would be a promising material for improvement of tendon to bone healing in chronic rotator cuff tear. 
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Introduction: The conventional AO hook locking compression plate (LCP) (Synthes, Solothurn, Switzerland) is not sufficient to fix 

comminuted fragments, because this plate has only three holes for lateral fragments. Recently, a novel hybrid hook LCP (TDM, Seoul, 

Korea) was developed to overcome this limitation. Here, we evaluated the clinical and radiologic outcomes of a novel hybrid hook locking 

compression plate (LCP) for Neer type V distal clavicle fractures compared to the outcomes of a conventional AO hook plating. 

Materials and Methods: Seventy-eight consecutive patients who underwent hook LCP fixations for Neer type V distal clavicle fractures 

were included. For clinical assessments, the American Shoulder and Elbow Surgeons (ASES) score, Korean shoulder score (KSS), and 

constant score were recorded. The percentage of modified coracoclavicular distance (MCCD%) was used for the evaluation of fracture 

reduction. Typical reported complications, such as secondary dislocation, implant failure or loosening, peri-implant fracture, acromion 

osteolysis, postoperative acromioclavicular joint arthrosis, non-union, or delayed union, were also analyzed. 

Results: There were no differences in the clinical outcomes (ASES, KSS, and Constant score) between the two groups. The bone union 

was significantly shorter in the hybrid hook LCP group (13.6 ± 2.0 weeks) than in the AO hook LCP group (17.5 ± 4.8 weeks, p <0.001). 

As a result, the time to implant removal was also significantly shorter in the hybrid hook LCP group (4.0 ± 0.5 months) than the AO hook 

LCP group (5.4 ± 1.1 months, p <0.001). The MCCD% showed no significant differences between both treatment groups. There was no 

statistically significant difference in the complication rate between the two groups; however, the hybrid hook LCP fixation resulted in a 

lower prevalence of hook-related complications. 

Conclusion: The hybrid hook LCP fixation showed satisfactory clinical and radiologic outcomes in comparison with the AO hook LCP 

fixation. The hybrid hook LCP is useful for multiple screw fixation of inferior comminuted fragments in Neer type V distal clavicle fractures. 

The bone union was significantly shorter, and as a result, the time to implant removal was also significantly shorter. 

Acknowledgment: The purpose of this study was to evaluate the clinical and radiologic outcomes of displaced Neer type V distal–third 

clavicle fractures treated with open reduction and internal fixation by comparing the outcomes between the conventional AO hook LCP 

fixation and novel hybrid hook LCP fixation. 
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Introduction: Bone tunnel complications in the clavicle or coracoid process after coracoclavicular (CC) ligaments reconstructions in 

acromioclavicular dislocations are always of concern. The purpose of this study was to report clinical outcomes and complications, 

especially related to the bone tunnels, after CC ligaments reconstruction, and also to compare between groups using coracoid tunneling 

fixation or coracoid loop fixation. We hypothesized that coracoid tunnel complications would be common in coracoid tunneling group, 

while clavicular tunnel complications would be common in coracoid loop fixation group. 

Materials and Methods: This retrospective study evaluated 28 patients who underwent CC ligaments reconstruction using coracoid 

tunneling fixation (N=14) or coracoid loop fixation (N=14). Radiographic measurements included the CC distance and clavicular tunnel 

diameter on both clavicle anteroposterior radiographs, preoperatively, at immediate postoperative day, and final follow-up visit. Loss of 

reduction and tunnel widening were evaluated based on these measurements. Intraoperative or postoperative complications related to 

the bone tunnels in the clavicle or coracoid were also collected. Clinical outcomes were assessed using the American Shoulder and Elbow 

Surgeons and the University California Los Angeles scores. 

Results: The mean follow-up period was 18.3 months (range, 12-38; 18.5 months in coracoid tunneling group and 18.2 months in 

coracoid loop group). Intraoperatively, adequate tunnel placement in the coracoid process was failed in 2 patients with coracoid tunneling 

group and the operations were converted to coracoid loop fixation. They were analyzed as coracoid loop group (coracoid tunnel group, 

N=12, and coracoid loop group, N=16). Loss of reduction (defined as >25% increase of CC distance) developed in 7 of 12 patients (58%) 

with coracoid tunneling group, and in 5 of 16 patients (31%) with coracoid loop group. Clavicular tunnel widening (100% increase at final 

follow-up visit, compared with the immediate postoperative period) was found only in coracoid loop group (5 of 16 patients, 31%), and 

clavicular tunnel diameter at final follow-up visit was also larger in coracoid loop group than coracoid tunneling group (9.7mm versus 7.6 

mm, p=0.010). Fracture through the clavicular bone tunnel developed only in coracoid loop group (4 patients, 25%). Final clavicular tunnel 

diameter and degree of clavicular tunnel widening were also significantly greater in patients with fracture than in those without fracture. 

Conclusion: Bone tunnel complications after coracoclavicular (CC) ligaments reconstructions in acromioclavicular dislocations are common. 

Intraoperative bone tunnel complications were found only in coracoid tunneling group, while clavicular tunnel complications including 

fracture or tunnel widening developed commonly in coracoid loop fixation group. Clavicular tunnel widening might increase the risk of 

fracture through the clavicular bone tunnel in this group. 
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Introduction: Recent studies about completely displaced midshaft clavicle fractures have reported that nonunion/malunion rates were 

significantly higher in conservatively treated patients compared to surgically treated patients. The purpose of this study is to evaluate 

factors associated with treatment decisions for midshaft clavicle fractures and factors that affect patient satisfaction with their treatment.   

Materials and Methods: We retrospectively reviewed records of 60 patients who were diagnosed with midshaft clavicle fracture and who 

underwent initially conservative treatment at single institution between March 1, 2013 and December 31, 2014. Medical records were reviewed 

to investigate presence and severity of vertical displacement and clavicle shortening at the time of trauma. Through a telephone survey patients 

were asked about current functional status, confirmation of union, presence of patient-perceived deformity, if the patient eventually received 

surgery, and whether the patient would prefer surgery if the injury recurred. Univariate and multivariate analysis were performed.

Results: Significantly more patients with vertical displacement ≥ 100% (9 of 28) eventually underwent surgery when compared to patients 

with vertical displacement < 100% (3 of 32) (p = 0.028). Patients with vertical displacement ≥ 100% (13 of 28) were significantly more 

likely to prefer surgery compared to patients with vertical displacement < 100% (7 of 32) (p = 0.044). Patients who received surgery were 

significantly more likely to prefer surgery (10 of 12) compared to patients who received conservative treatment (10 of 48) (p < 0.001). 

Among the conservatively treated patients, 7 of 44 patients with confirmed union and 3 of 4 patients with nonunion responded that they 

would prefer surgery if in same situation (p = 0.005), while 9 of 32 patients with patient-perceived deformity and 1 of 16 without patient-

perceived deformity answered to go on operation in same situation (p = 0.079) 

Conclusion: Patients with midshaft clavicle fracture with vertical displacement of ≥ 100% may eventually undergo surgical treatment. 

If conservative treatment is continued, though there may be no functional deficit, the patient seems to be relatively unsatisfactory for 

residual subjective deformity. 

Acknowledgment: The authors received no financial support for the research, authorship, and/or publication of this article. 
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Introduction: Degenerative cysts are common findings in any joints with degenerative arthritis which supports the idea of cyst formation 

from increased loading. Improvement of degenerative cystic change after realignment surgery has been reported in other joints beside 

the ankle joint. Increased loading in a localized area has been referred as a possible cause of osteochondral lesion and pain in OLT, and 

realignment surgery has been mentioned in an anecdotal experience. However, we could not find any published reports of realignment 

surgery for OLT in English literature.         Our hypothesis in this study was that cystic OLT can be improved with alignment change. The aims 

of this study was to investigate the CT findings preoperative and postoperative period, and to investigate clinical findings at preoperative 

period and postoperative period. 

Materials and Methods: Sixteen patients were treated with realignment surgery for cystic OLT with a diameter larger than 10mm from 

Jan 2013 to Apr. 2018. Followup period was 1.7 years(range, 1-5.3 years).   Four patients had been treated with microfracture for OLT in 

other hospital prior to admission to our clinic. Patients older than 45 years of age were excluded due to possible degenerative arthritis. 

Arthroscopic removal of loose fragment was done, but microfracture or drilling was not performed. Clinical assessment was done with 

VAS for pain and Foot Function Index(FFI). The WBCT was performed using a cone-beam CT scanner at preoperative period and at the last 

follow-up period. 

Results: OLT were located on the medial talar dome in 14 patients and lateral talar dome in two patients. Preoperative VAS was mean 6.2 

(range, 4.5 – 7.5) and FFI was mean 42.5(range 15.3 – 63.5). Postoperative VAS was mean 2.4 (range, 0 – 3.5) and FFI was mean 13.4 (range 

6.9 – 23.5). Preoperative volume of the lesion was mean 2.1cm3(range 1-4.2 cm3)  and  postoperative volume was mean 0.4 cm3   (range, 

0-3.8 cm3). Cystic OLT disappeared in 4 ankles,  decreased in 10 ankles. The size of the cystic lesion did not decrease but the brightness of 

the lesion on CT increased in two ankles. 

Conclusion: Realignment surgery for cystic osteochondral lesion of the talus was effective in improvement of clinical findings and the cystic 

lesion. 
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Introduction: To determine the optimal direction of syndesmotic screw and consistent landmark for practical application by analyzing 

three-dimensional (3D) modeling and virtual implantation 

Materials and Methods: A total of 104 cadaveric lower leg (50 males and 54 females, average height of 160.6±7.1cm) were used to 

reconstruct the 3D model by using the Mimics® software. The cylinder (Ø3.5mm/Length 100mm) was optimally implanted for simulating 

the syndesmotic screw fixation. Tibial proximal cylinder which was tangent to the posterior tibial condyles was traced and the angle 

between two cylinders were measured as the tibial torsion. After placing the optimal syndesmotic cylinder parallel to the ground, the 

overlapping degree between proximal fibula and tibia was assessed for making the practical and consistent landmark. 

Results: The tibial torsion angle was an average of 37.5° ± 7.1. there was no statistical significance according to the height (p=0.181) and 

sex (p=0.153). When placing the optimal syndesmotic cylinder was placed parallel to the ground, the proximal fibula was not overlapped 

with tibia. In this view, the proximal tibiofibular joint and articulating surface was clearly identified. 

Conclusion: The ideal syndesmotic screw could be consistently placed in parallel to the ground by internally rotating the tibia to the non-

overlapping point between proximal tibia and fibula. 
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Introduction: Focus of rehabilitation exercise after primary repair of Achilles tendon rupture was set on full recovery of calf muscle power. 

During the early period of rehabilitation, there were difficulty on gait in many patients with Achilles tendon repair even though gait 

could be better as time go by. However, there were few study for the gait analysis in Achilles tendon rupture patients. Our purpose is to 

investigate gait during the process of rehabilitation after Achilles tendon repair. 

Materials and Methods: This retrospective study includes 41 patients of acute Achilles tendon rupture from March 2018 to February 

2019 (male 28, female 13, 30.1 years, 19 to 59 years). Cases for previous surgery of ankle, chronic Achilles tendinitis, generalized laxity, 

congenital deformity and osteoarthritis were excluded. Immobilization with short leg cast were kept for 6 weeks after primary Achilles 

tendon repair. Range of motion of ankle were obtained fully through the self-exercise for 2 weeks. Then both and single heel lift exercises 

were followed for 6 weeks respectively. Physical and mental components of the Short Form 36 (SF-36) score and AOFAS hindfoot score 

were evaluated before and after rehabilitation. According to preoperative MRI, 41 ankles were divide two group: Group 1 included 23 

cases which had anterior talofibular ligament (ATFL) in preoperative MRI. Group 2 included 18 cases which had no ATFL in preoperative 

MRI. We compared the factors including subtalar flexibility, center of pressure (COP) distance and ellipse area between two groups using 

gait analysis of RS scan. 

Results: SF-36 and AOFAS hindfoot score were significantly improved in both groups. There were significant differences regarding the 

biomechanical and functional outcome including COP between two groups. Group 1 have shown significantly increased COP distance and 

ellipse area. 

Conclusion: Gait after postoperative rehabilitation in Achilles tendon rupture patients could be affected by preoperative existence of ATFL 

injury regardless of improved clinical and functional outcomes. 
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Introduction: Failed total ankle arthroplasty (TAA) often results in significant bone loss and requires salvage arthrodesis. The aim of this 

study was to investigate the outcomes of Salvage arthrodesis with allo-bone block for failed TAA. 

Materials and Methods: This study included 8 patients who underwent salvage arthrodesis with femoral head allograft for failed TAA 

from August 2012 to March 2018 because of loosing of TAA implant. The mean age of the patients was 71 years (range, 54-81 years), 

and the mean follow-up period was 32 months (range, 12 to 84 months). Allograft problem and alignment of joint were evaluated 

radiographically. American Orthopaedic Foot & Ankle Society (AOFAS) scores, Foot and Ankle Outcome Score (FAOS), and visual analogue 

scale (VAS) pain scores were recorded preoperatively and at the time of final followup. Functional questionnaires were used to assess the 

duration for which the patient could walk continuously, use of walking aids, consumption of pain medication, and the patient’s subjective 

assessment of the percentage of overall improvement compared with before the salvage arthrodesis. 

Results: The allograft was retained without collapse for a mean of 24 months (range, 12 to 36 months) in four patients. Collapse of the 

allograft was observed in four patients at a mean of 11 months (range, 9 to 16 months), 1 of 4 patients were conserved to retrograde 

intramedullary nail at postoperative 12 months because of with implant failure and nonunion. The mean AOFAS and VAS pain scores 

improved from 12 (range, 8 to 40) preoperatively to 63 (range, 38 to 75) postoperatively (p = 0.001) and from 7 (range, 6 to 10 to 3 (range, 

2 to 8) (p = 0.001), respectively. At the final follow-up evaluation, 6 of 8 patients were able to walk continuously at least 30 minutes with 

walking aid, 4 used no pain medication. Two patients complained of persistent pain and considered to have had a failure of the procedure. 

Conclusion: The successful rate of salvage arthrodesis with femoral head allograft was 75 % (Six of total 8 patients). The incidence rate of 

allograft collapse was 50 % (Four of total 8 patients). 
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Introduction: Supramalleolar osteotomy (SMO) has recently been accepted as the major surgical option for treating painful asymmetric 

ankle arthritis. This study aimed to evaluate the clinical and radiological outcomes of medial compartment ankle osteoarthritis after 

supramalleolar tibio-fibular osteotomy. 

Materials and Methods: The study is based on 46 ankles (44 patients) of medial compartment ankle osteoarthritis (OA) with siginificant 

medial ankle pain for which supramalleolar tibio-fibular osteotomy (SMO) had been performed from August 2007 to April 2018 with at 

least 1-year follow-up. Medial oblique opening–wedge osteotomy of the distal tibia and fibular valgization osteotomy were performed 

concomitantly in 38 ankles (82%). As for the functional evaluation, VAS pain scores, AOFAS ankle-hindfoot scores and patient satisfaction 

were evaluated. On radiographs, TAS and TLS angles were measured and the severity of ankle OA was classified by the Takakura stage.  

Results: The mean age was 58.2 years, and gender proportion was 30 females and 14 male. The oblique medial opening-wedge 

osteotomy was performed at the average angle of 26.0’. The mean open-wedge angle was 13.7’ (7°~20.7°) and the average wedge height 

was 11.4mm (7mm~17.1mm). The mean VAS pain score decreased from preoperative 6.5 to postoperative 1.3 (p<0.05), and AOFAS score 

significantly improved from preoperative 60.4 to 88.3 at final follow-up (p<0.05). Eighty-nine percent (41 ankles) of the patients were 

satisfied with the surgery. There were 5 cases of delayed union for the distal tibia osteotomy but was no case of nonunion for either tibia or 

fibular osteotomy. Also, there were not any case that was converted to total ankle arthroplasty or ankle fusion. Mean TAS angle improved 

from preoperative 83.8’ to postoperative 94.9’ (p<0.05) and TLS angle from 78.5’ to 82.0’ (p<0.05). Twenty-three of 31 Takakura stage IIIa 

cases (74%) and 3 of 7 stage IIIb cases (42%) improved to stage II after SMO at final followup. Medial gutter space gap improved from 

preoperative 0.70mm to postoperative 2.05mm. Talus center migration improved from preoperative -0.53mm to postoperative 2.03mm 

Conclusion: We have achieved favorable clinical-radiological outcomes after SMO for the patients with painful medial compartment ankle 

OA with high patient satisfaction (89%) as well as the improvement of Takakura stage. Therefore, we confirmed that medial opening-

wedge SMO is a recommendable surgical option for painful medial compartment ankle OA especially with low TAS. 

Acknowledgment: 1. All the authors have been actively involved in the planning and enactment of the study, and have also assisted with 

the preparation of the submitted article. 2. The authors have read the Submission Guidelines and the paper conforms to this Guide in all 

respects. 3. There is no disclousre. 
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Introduction: The optimal fixation method for ankle arthrodesis is still debated. When performing ankle arthrodesis using screw fixation 

alone, it carries a high rate of union and a non-weight bearing for a long time is required. In biomechanical studies, anterior plate 

supplementation increases construct rigidity and decreases micromotion, however, clinical studies are sparse. We hypothesized that the 

addition of an anterior plate in ankle arthrodesis would yield higher fusion rate and shorter non-weight-bearing periods. The purpose 

of this study was to evaluate the clinical and radiographic results and postoperative complications of a compression screw fixation and 

anterior plate augmentation in ankle arthrodesis. 

Materials and Methods: We studied 28 patients (29 ankles) consecutively undergoing ankle arthrodesis done by a single surgeon 

with anterior plate augmentation of compression screw fixation. The median duration of follow-up was 25.1 months (15-47). Clinical 

evaluations were performed using visual analog scale (VAS) and American Orthopaedic Foot and Ankle Society (AOFAS) score. 

Radiographic evaluations were performed using tibial anterior surface angle (TAS), talar tilt (TT), tibial lateral surface angle (TLS), heel 

alignment angle (HAA), and anterior translation of talus. 

Results: Preoperative TAS, TT, and TLS were 85.6°, 5.7°, and 74°, respectively. HHA and anterior translation of talus changed from 6° and 

13.6 mm preoperatively to 1° and 7.9 mm postoperatively. VAS and AOFAS score were improve from 6.8 and 56.2 preoperatively to 2.6 

and 80.7 postoperatively. Union were obtained in all cases without additional surgery.   

Conclusion: Anterior plate augmentation of compression screw fixation was shown be a reliable method to achieve solid isolated ankle 

arthrodesis. 
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Introduction: Reconstruction of severe flatfoot with hindfoot arthrodesis may result in sagging of the medial longitudinal arch in the 

joints distal to the fused segment. Valgus talar tilt is another complication of hindfoot arthrodesis.  In contrast, arthrodesis of all joints of 

the medial longitudinal arch would lead to a very stiff foot. Thus achievement of successful restoration of the medial longitudinal arch 

and preservation of some flexibility of the foot would be contradictory object of flatfoot correction. Our main idea for developing a new 

surgical method for flatfoot correction was maintaining a flexible foot while correcting the medial longitudinal arch. The aim of this study 

was to introduce the novel technique of medial column stabilization using flexor hallcis longus transfer and to investigate the clinical and 

radiological result of the surgery. 

Materials and Methods: Patients who underwent surgery for severe flatfoot at our clinic from Jan. 2017 to Apr. 2018 was included in this 

study. Twenty patients with severe flatfoot (talo-first MT angle larger than 30 degrees) were treated with subtalar arthrodesis and flexor 

hallucis longus transfer to the base of the first metatarsal. Mean follow-up period was 1.4 years (range, 1.0 – 2.0 years). Flexor hallucis 

longus was cut at the middle of the proximal phalanx of the big toe and transferred to the base of the first metatarsal. Medial longitudinal 

arch was assessed with talo-first metatarsal angle, naviculocuneiform angle and calcaneal pitch on lateral radiograph. Initial correction at 

postoperative three months and at the last follow-up were compared to determine the loss of correction in each parameters. The talar tilt 

angle on anteroposterior ankle radiograph was measured to assess any valgus talar tilt after correction of flatfoot. 

Results: Foot function index(FFI)was improved from mean 55.3 (range, 32.9-71.1) preoperatively to mean 12.1 (range, 0-38.5) 

postoperatively. Pain VAS was improved from mean 6.9 (range, 5.0-8.5) preoperatively to mean 2.3 (range, 0- 4.1) postoperatively. 

Mean talo-first metatarsal angle was 39.2, 10.5 and 12.3 degrees at preoperative, postoperative three months and at the last follow-up 

respectively. Mean naviculo-cuneiform angle was 4.5, 2.0 and 2.8 degrees at preoperative, postoperative three months and at the last 

follow-up respectively. The talo-first metatarsal angle, naviculo-cuneiform angle at postoperative three months and last follow-up period 

were significantly smaller than those of the preoperative period. There were no significant difference between the angles at postoperative 

three months and at the last follow-up. The calcaneal pitch angle was not different between preoperative period and postoperative 

periods. Valgus talar tilt appeared in two ankles, which were one and four degrees. 

Conclusion: Flexor hallucis longus transfer with subtalar arthrodesis was effective to correct and maintaining the medial longitudinal arch 

in severe flatfoot. 

Acknowledgment: nothing  
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Introduction: Stair walking is one of common activities of daily living. It is more demanding than level walking and can aggravate discomfort of 

the foot, such as Morton’s neuroma, plantar fasciitis, Achilles tendinitis, pressure related-ulcer, and etc. Therefore, analysis of increased pressure 

in specific plantar area at stair walking can be used as a risk assessment of foot discomfort and basic data in the clinical field. The purpose of this 

study is to analyze plantar pressure distribution and pressure patterns during gait cycle at stair walking compared to level walking.

Materials and Methods: Fourty healthy male adults were recruited. Radiologic measurements and gait analysis were performed to check 

participants’ normality, and 35 healthy males with 20-28 years old were included. They performed level walking (18 meters walkway), stair 

(26 steps stair, height:16.7cm, depth:29.8cm) ascending, and descending in same type of running shoes. Measurements of in-shoe plantar 

pressure including peak pressure, pressure-time integral (PTI) were done by Pedar-X system. The sole was masked in 7 segments (hallux, 2nd-

5th toes, medial forefoot, central forefoot, lateral forefoot, midfoot, heel region) to analyze properly. Percentages were assigned in relation to 

the size for each mask segment. Statistical analysis was performed using repeated measure ANOVA, and Bonferroni post hoc test was done.

Results: Mean peak pressures in all regions except for the midfoot were higher during level walking than stair walking. During stair descent, 

mean peak pressures in all the regions except for the midfoot were generally lower than other types of walking, but it was the highest in 

the midfoot region. Pressure time integral (PTI) in the medial and central forefoot was higher during stair descent than level walking. PTI 

in the central and lateral forefoot, and the midfoot was higher when stair ascending than level walking. Pressure time integral (PTI) in the 

heel region was the highest during level walking, followed by stair ascent, stair descent. 

Conclusion: The risk of aggravation of discomfort in the midfoot area increases when stair descending. The medial region of forefoot 

bear high pressure load during stair descent, and the lateral region of forefoot and the midfoot region bear high pressure load during 

stair ascent. This is the first study to show plantar pressure patterns during level and stair walking in the large healthy gender-controlled 

population. We recommend that patients with pressure related foot lesions in the forefoot or midfoot avoid stair walking. 

Acknowledgment: This research was supported by the Bio & Medical Technology Development Program of the National Research 

Foundation (NRF) funded by the Ministry of Science & ICT (NRF-2017M3A9E2063104). 
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Introduction: Dynamic plantar pressure is representative as an efficient method to evaluate a burden of the foot during gait. Many authors 

have utilized the pressure in pathologic conditions such as cerebral palsy, pressure-related foot diseases, and diabetes mellitus with 

peripheral neuropathy. Recently, some authors suggest that plantar pressure can be measured more accurately inside the shoe using in-

sole type sensors. However, there are few studies about the change of plantar pressure in a same subject according to various types of 

shoes. So the objective of this study is to investigate the difference of plantar pressure between three types of shoes which are flat shoes, 

running shoes and high heels in healthy young women. 

Materials and Methods: Radiologic measurements and gait analysis were performed to check participants’ normality, and 27 healthy 

women with 18-25 years old were included. According to different types of shoes, conventional gait on a non-inclined floor was performed 

and measurements of in-shoe plantar pressure including peak pressure, pressure-time integral (PTI) were done by Pedar-X system. Only 

measurements of right steps were used to exclude the effect of the dominant foot. The sole was masked in 7 segments (hallux, lesser 

toes, metatarsal head[MTH]1, MTH2, MTH3-5, midfoot and heel region). Percentages were assigned in relation to the size for each mask 

segment. 

Results: Upon 7 regions of the foot, plantar pressure was meaningful higher on flat shoes than running shoes in hallux and lesser toes 

region. Also, flat shoes had the highest pressure in MTH3-5 and hindfoot region. In contrast, in MTH1 and MTH2 region, plantar pressure 

was the highest on high heels, followed by flat shoes. Lastly, acceptable pressures higher than any other shoes were not measured in 

running shoes for the whole region 

Conclusion: Considering the overall results, we confirmed that high heel showed high pressure on MTH1 region while flat shoes showed 

high pressure on hindfoot region. In addition, running shoes showed lesser pressure on all of the region while walking, which indicate 

wearing running shoes gives less burden on the foot. Exception can be found in MTH3-5 where flat shoes showed the highest pressure. In 

conclusion, we confirmed that flat shoes and high heels can give a big burden to specific region of the foot 

Acknowledgment: This research was supported by the Bio & Medical Technology Development Program of the National Research 

Foundation (NRF) funded by the Ministry of Science & ICT (NRF-2017M3A9E2063104). 
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Introduction: Peripheral arterial disease (PAD) is known as the greatest risk factor affecting the amputation of diabetic foot. Treatment of 

accompanying peripheral arterial disease is an important prognostic factor for the outcome of diabetic foot therapy. Recently, it has been 

reported that the results of diabetic foot treatment are improved by percutaneous transluminal angioplasty (PTA). 

Materials and Methods: This study was conducted using six-year data obtained from the HIRA from January 1, 2011 to December 31, 

2016. Our study included data pertaining to the diabetic foot, PAD and vascular intervention codes (percutaneous transluminal angioplasty 

(PTA, M6597), percutaneous intravascular installation of stent-graft (PIISG, M6605), and percutaneous intravascular atherectomy (PIA, 

M6620)). We analyzed the number of vascular interventions, minor and major amputations each year. The relationship between annual 

amputation and vascular intervention was analyzed using the Chi-square test. 

Results: The overall number of vascular interventions increased from 253 (PTA: 111, PIISG: 140, and PIA:2) in 2011 to 1230 (PTA: 745, 

PIISG:470, and PIA:15) in 2016. During the same period, the number of minor amputations increased from 2534 to 3319, and major 

amputations decreased from 980 to 956. The proportion of minor amputations among patients who underwent vascular intervention 

significantly increased from 19.34% in 2011 to 21.45% in 2016, and the proportion of major amputations among such patients was 

significantly reduced from 9.88% to 4.27%. In addition, the association between vascular intervention and amputation increased from 0.56 

(spearman correlation coefficient) in 2011 to 0.62 in 2016. 

Conclusion: In diabetic foot patients, the increase in vascular intervention resulted in a change in the amputation pattern, with a 

statistically significant correlation. 

Acknowledgment: None. 
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Introduction: Approximately 75% of foot amputations are performed on patients with diabetes, and re-amputation rate is estimated 

to be 60% within 5 years. Osteomyelitis in the feet of diabetic patients have poorer prognosis. Use of antibiotics in diabetic foot ulcer is 

increasing and incidence of MDR strains is also increasing. However, there is no research that studies the association between diabetic feet 

with osteomyelitis and MDR strains.    Purpose of this study was to investigate whether the rate of amputation or re-amputation is higher 

in OFD patients with MDR infection and to analyze the risk factors of reinfection after initial treatment in patients with MDR. 

Materials and Methods: This was a retrospective hospital-based study involving facilities of three university hospital. 290 patients with 

clinical diagnosis of OFD were studied between July 2014 and April 2017. This retrospective study was constructed with a total of 

387 diabetic feet patients who underwent hospitalization. Out of 387 patients, patients with soft tissue infection and osteomyelitis 

were selected and total amputation case was counted. The amputation rate of OFD with MDR infection was then compared with the 

amputation rate of OFD with no MDR.  1) major and minor amputation rate, 2) revision amputation rate, 3) duration of treatment were 

compared.  Amputation rate,  revision amputation rate and risk factors of amputation were compared with different MDR strains.  Data 

analysis was done with SPSS version 20.0. 

Results: Of the 387 diabetic feet patients, 310 patients were diagnosed with soft tissue infection and 162 patients were diagnosed 

with osteomyelitis. Among the patients who were diagnosed with osteomyelitis, 137 cases were in the acute phase and 25 cases were 

in the chronic phase of osteomyelitis. In these 162 cases, 71 cases were infected with MDR strains. (MRSA 26 cases, VRE 22 cases, 

enterobacteriaceae 11 cases, Pseudomonas 9 cases, MRAb 3 cases) 76 cases were infected by bacteria with no MDR, and 15 cases 

showed no bacterial infection. No significant difference was revealed when comparing the amputation rate of OFD patients infected with 

MDR strains and patients infected with no MDR strains. However, revision amputation rate was higher in patients infected with MDR 

bacteria. Time to remission was higher in MDR strains, and the interval period until the recurrence was shorter.   43 cases showed infection 

recurrence during the study period. It was confirmed that high preoperative CRP was the primary risk factor of the infection recurrence. 

Conclusion: Amputation rate between OFD patients with MDR and those who don’t was similar, but the revision amputation rate was 

higher in OFD patients with MDR strains. Preoperative high CRP can be a risk factor for the infection recurrence. Therefore, persistent 

management is needed after the remission in MDR infected OFD patients who have high initial CRP.  

Acknowledgment: none. 
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Introduction: Fracture of the single cuneiform bone, which refers to not only the fracture of one of the three cuneiform bones but also 

a possible relation to other foot injury except those of the cuneiform bones, is an extremely rare injury. The purpose of this study was to 

define the fracture type and investigate the injuries related to single medial, intermediate, or lateral cuneiform fracture. 

Materials and Methods: From January 2008 to December 2018, 30 consecutive patients (30 cases) who were treated in the single 

institution for the single cuneiform fractures were reviewed retrospectively. Each fracture was categorized by location and type (intra- 

or extra-articular avulsion, axial compression, direct blow). We also investigated the related foot bone fractures or dislocations on the 

affected side. 

Results: Twenty one, one, and eight cases with single medial, intermediate, and lateral cuneiform bone fractures were enrolled. More 

than two-thirds of the single cuneiform fractures were observed in the medial cuneiform bone. The single medial cuneiform fracture 

was associated with various types of foot injuries including Lisfranc injury, naviculo-cuneiform joint dislocation, or calcaneo-cuboidal 

dislocation. Single lateral cuneiform fractures were more frequently observed than single intermediate cuneiform fractures. 

Conclusion: More than two-thirds of the single cuneiform fractures were observed in the medial cuneiform bone. Most intra-articular 

avulsion fractures were associated with high-energy trauma. 

Acknowledgment: None 
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Introduction: It is not known that how PE thickness affects the survivorship and clinical outcome in primary TKA with erosion eliminating 

bone cutting, without surgical errors. In this paper, we investigated whether there is any difference in survivorship or outcome between 

thicker and non-thicker PE groups, when using erosion eliminating bone cutting of proximal tibia during primary TKA. 

Materials and Methods: We conducted retrospective data analysis of all patinets who undergone primary TKA in our institution from Jun. 

2000 to Oct. 2017. Patients were divided into two groups based on PE thickness of 14mm. (≤14mm, >14mm) Failure was defined as any 

revision surgery due to all cause. Survival probabilities of each group were analyzed by Kaplan-Meier survivorship analysis and log rank test 

was used to determine the difference of survivorship curve between two groups. Clinical outcome parameters were Knee society score, 

WOMAC, and 100mm VAS score at latest follow-up. 

Results: A total of 4129 primary TKAs were perfomed during the study period. 3599 cases were analyzed according to inclusion and 

exclusion criteria. There were 38 cases of failure due to all cases. There was no significant difference in survivorship curve between 

two groups. (Log rank test, p=0.87) There was no significant difference in each cause of revision between both groups. There was no 

significant difference between KSKS, KSFS, WOMAC, and 100mm VAS in both groups. 

Conclusion: A total of 4129 primary TKAs were perfomed during the study period. 3599 cases were analyzed according to inclusion 

and exclusion criteria. There were 38 cases of failure due to all cases. There was no significant difference in survivorship curve between 

two groups. (Log rank test, p=0.87) There was no significant difference in each cause of revision between both groups. There was no 

significant difference between KSKS, KSFS, WOMAC, and 100mm VAS in both groups. 

Acknowledgment: The authors claims no conflicts of interest.  
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Introduction: Metal block augmentation for the medial tibial bone loss in primary TKA is a good way to treat bone loss relatively easily. The 

authors performed this study to determine the necessity of stem extension when the tibial bone defect was reinforced with a 5mm metal 

block without stem extension in the mid- and long-term follow-up. 

Materials and Methods: Between March 2003 to September 2013, 37 cases(33 patients) patients underwent primary total knee 

arthroplasty by a single surgeon with metal block augmentation for tibial bone deficiency without stem extension. All the prosthesis we 

used were PS type. The clinical results were obtained, including range of motion, American knee society and Oxford knee scores, and 

the WO MAC osteoarthritis index. Radiologically, the radiographic evaluation was performed by standing AP, lateral, long-leg standing 

radiograph, and knee fluoroscopy. 

Results: The mean range of motion was improved from 117.4 degrees (90-150) preoperatively to 126.7 degrees (90-145) at the last 

follow - up (P <0.01). The knee score and functional score was also improved respectively.(P<0.01) The average postoperative WOMAC 

osteoarthritis score was 18.9 points (0-66.0). Radiologic results of the tibial insert with a 5-mm block showed that the β-angle and δ

-angle did not change through the follow-up (P = 0.79). The radiolucent line score was less than 4 points in 33 cases and 5 to 9 points in 4 

cases, but no more than 10 points. There were no cases of aseptic loosening or osteolysis in the proximal tibia, and there was no need for 

revision. 

Conclusion: Clinical and radiologic results of mid - to long - term follow - up showed stable and satisfactory. Therefore, the authors 

concluded that when the proximal tibia is reinforced with a 5mm metal block, it does not cause loosening of the tibial insert at mid- to 

long-term follow-up without stem extension. 

Acknowledgment: The authors declare no conflicts of interest in the authorship and publication of this work. 
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Introduction: Proximal tibial bone defects can be found in the patients of osteoarthritis with varus deformed knee. After proximal tibial 
cutting, in general, bone defects with a depth of under 5 mm are filled with bone cement, 5-10 mm are treated by bone grafting, and over 
10 are treated with metal augmentation. Bone grafting has the advantage of preserving bone stock and reinforcing bone stock through 
bony union. We got satisfactory results after primary total knee arthroplasty using standard tibial stem with autologous structural bone 
grafting in patients with osteoarthritis with an uncontained bony defect with a depth of over 10 mm on the proximal tibia after tibial 
cutting. We report clinical and radiological results. 
Materials and Methods: From October, 2014 to February, 2018, 38 patients (42 knees) who had undergone autologous structural bone 
grafting and performed follow-up 1 year or more were enrolled in this study. Mean follow-up period was 22.4 months. Mean age of 
the patients was 75.5 years. Tibial cutting was performed under 10 mm, and depth of bony defect was measured. Sclerotic base of 
bone defect was ground using burr until the cancellous bone came out, and furrow was made. Resected bones were trimmed to fit the 
shape of the furrow, inserted, and pressed. Standard tibial stem was used in all cases. Femorotibial angle was measured and compared 
at preoperative and final follow-up to investigate the degree of correction. Implant loosening was investigated by the presence of 
radioluscent line of over 2 mm on the anteroposterior and lateral radiographs. Western Ontario McMaster Universities osteoarthritis Index 
(WOMAC) was measured and compared at preoperative and final follow-up. Range of motion (ROM) was measure using goiniometer and 
compared at preoperative and final follow-up. 
Results: Mean depth of the bone defect was 11.5 mm. Mean femorotibial angle was significantly corrected varus 15.7º preoperatively 
to valgus 5º at final follow-up (p=0.000). Implant loosening was nor found. Bone union was found in all cases at 1 year follow-up visit. 
WOMAC index was significantly improved 69.3 preoperatively to 5.0 at final follow-up (p=0.010). Mean ROM was significantly improved 
124.2º preoperatively to 136.6º at final follow-up (P=0.000). uncontained bony defect was found in all cases. 
Conclusion: Satisfactory results were obtained with autologous structural bone grafting with standard tibial stem for bone defects over 10 
mm depth without use of metal augmentation or additional metal fixation. This method had advantages as follows: (1) Reduce the loss of 
bone stock, (2) high union rate. Therefore, it is a useful treatment method to prepare for future revision total knee arthroplasty. 
Acknowledgment: We would like to express our gratitude to Dr. Deukhee Jung, who helped in the timely analysis of numerous case 
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Introduction: The articular surface of knee is tilted medially to the mechanical axis by a mean of 3 degrees. Traditionally, cutting of 
bones and aligning of implants perpendicular to mechanical axis were recommended as the standard method for total knee arthroplasty 
(TKA). Recently, good radiographic and functional outcomes of kinematically aligned TKA performed with generic implants has been 
introduced. Still, there are concerns regarding the placement of generic implants which was designed to be implanted in mechanical 
alignment. Authors hypothesized that contact pressure and area of articular surface of liner which is implanted on the tibial cutting surface 
osteotomized in neutral and varus, valgus way would be different in the symmetric and asymmetric articular design. Thus, contact pressure 
and area of generic implants implanted on the neutral, varus, and valgus tibial cutting surface were evaluated. 
Materials and Methods: Finite element models of inserts with symmetric and asymmetric articular design were built with 3-dimensional 
scanners. The models were virtually positioned on the neutral, varus, and valgus tibial cutting surface. A knee simulator was modeled 
with 2 pairs of spring reproducing soft tissue tension. The contact pressure and area were calculated through knee motion with 700 N of 
persistent axial load. 
Results: With the symmetric liner, the average contact pressures on the liner implanted on the neutrally cut tibial surface were 10.2 ~ 12.2 
MPa. The average contact pressures of the liner implanted on the 3-degree varus cut tibial surface were  10.5 ~ 12.0 MPa. The contact 
area of liner on varus cut surface differed to that on neutral surface by -2.1 ~ 1.6 %.  The average contact pressures of articular surface 
implanted on the 3-degree valgus cut tibial surface were 10.7 ~ 11.9 MPa. The contact area of liner on valgus cut surface differed to that 
on neutral surface by -4.6 ~ 5.6 %. With the asymmetric liner, the average contact pressures on the liner implanted on the neutrally cut 
tibial surface were 4.4 ~ 8.1 MPa. the average contact pressures of the liner implanted on the 3-degree varus cut tibial surface were 6.3 
~ 11.0 MPa. The contact area of liner on varus cut surface differed to that on neutral surface by -35.1 ~ -11.8 %. The average contact 
pressures of articular surface implanted on the 3-degree valgus cut tibial surface were 4.4 ~ 7.8 MPa. The contact area of liner on valgus 
cut surface differed to that on neutral surface by -2.8 ~ 5.8 %. 
Conclusion: Liner of asymmetric articular design had lower average contact pressure on the same tibial cutting surface. However, the 
change of contact pressure of asymmetric liner was sensitive to the orientation of tibial cutting surface compared to that of symmetric liner.
Acknowledgment: Nothing to declare 
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Introduction: It is unknown whether the conforming superiority of ultracongruent (UC) inserts over posterior stabilized (PS) inserts, due to 

an increased anterior lip for prevention of anterior displacement of the condyles during knee flexion, leads to better knee scores or greater 

knee stability in arthroplasty patients. This meta-analysis compared clinical outcomes, intraoperative kinematics, sagittal stability, and range 

of motion (ROM) between groups with either UC or PS inserts in primary total knee arthroplasty (TKA). 

Materials and Methods: Studies that recorded clinical outcomes, intraoperative kinematics, sagittal stability, and ROM in patients who 

underwent primary TKA with UC or PS inserts were included in the meta-analysis. Subgroup analyses based on differences in flexion 

angles were performed for intraoperative kinematics. The intraoperative kinematic data were measured by moving the knee through a full 

range of motion, while the navigation system recorded the internal/external rotation of the femur and the anterior–posterior translation 

of the femur at every 30° of knee flexion. For the kinematic parameters, a negative value denoted internal rotation or anterior translation, 

whereas a positive value denoted external rotation or posterior translation. Sagittal stability was evaluated in 90° of knee flexion, applying 

maximum anterior and posterior translation of the tibia in relation to the femur, or a force of 150 N or 15 kg with the Telos Stress Device. 

Results: Thirteen studies met the criteria for inclusion in the meta-analysis. The UC and PS insert groups reported similar pain scores (95% 

CI ㅡ 0.15 to 0.16; n.s.) and function scores (95% CI ㅡ 0.30 to 0.14; n.s.). In contrast, femoral rotation during flexion (95% CI ㅡ 0.06 to 

6.35; p = 0.05), posterior femoral translation during flexion (95% CI ㅡ 2.74 to ㅡ 0.15; p = 0.03),  tibial sagittal laxity at 90° (95% CI 2.91 

to 7.72; p < 0.0001), and ROM (95% CI ㅡ 4.84 to ㅡ 1.53; p = 0.0002) differed significantly between the groups. Subgroup analyses 

revealed  that the pooled data for femoral rotation were significantly different between groups: 60°, 4.09 (p < 0.00001); 90°, 7.94 (p < 

0.00001); and 120°, 8.16 (p < 0.00001). Furthermore,  pooled data for posterior femoral translation were significantly different between 

groups: 90°, ㅡ 3.70 (p < 0.00001); and 120°, ㅡ 3.96 (p < 0.00001).  

Conclusion: There were no significant differences in clinical outcomes between groups with UC and PS inserts. However, patient groups 

with UC inserts had significantly more external rotation of the femur, less posterior femoral translation, greater tibial laxity in the sagittal 

plane, and less ROM than patient groups with PS inserts. Based on the results of the current meta-analysis, in substituting the PCL, PS inserts 

are preferable to UC inserts due to more favourable kinematics and stability, even though both inserts have equivalent clinical outcomes.
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Introduction: The concept of femoral rotational alignment in total knee arthroplasty was done to make rectangular space as much as the 

tibial oblique joint line angle(TOJLA). But, the tibial oblique joint line angle is still debating. We postulated that unreliable tibial oblique 

joint line angle relates with extraarticular deformity such as tibia vara and the proximal growth plate line of tibia might be the boundary 

between intraarticular and extraarticular tibia. We studied the relationship between intraarticular tibial oblique joint line angle and femoral 

rotational alignments. 

Materials and Methods: 200 cases of medial compartment osteoarthrits were included. The preoperative mechanical alignment was -9.7°(±

7.9). The intraarticular TOJLA was measured with the angle between tibial oblique joint line and proximal growth plate line using AP X-ray. 

We compared intraarticular TOJLA with Clinical transephycondylar angle (cTEA),Whiteside anteroposterior angle(APA) using MRI and tibial 

plateau-tibial shaft angle(TPTSA) was also measured. Statistical analysis was done with Pearson correlation and Bland-Altman plot. 

Results: The intraarticular TOJLA, cTEA, APA and TPTSA were measured in 4.4°(±1.1), 5.3°(±1.4), 5.1°(±1.5), 6.5°(±2.4). Statistical analysis 

showed a positive correlation between intraarticular TOJLA and femoral rotational alignments(intraarticular TOJLA-cTEA;r=0.2584, 

P=0.0002, intraarticular TOJLA-APA;r=0.18372, P=0.0092, cTEA-APA;r=0.4505, P=0.0000). Bland-Altman plot showed that 95% limits 

of agreement was -2.81~3.18° between cTEA vs APA, -2.29~3.90° between cTEA vs intraarticular TOJLA and -6.03~3.61° between cTEA 

vs TPTSA. 

Conclusion: Intraarticular tibial oblique joint line angle excluding extraarticular tibial deformity was shown to correlate with femoral 

rotational alignment in osteoarthiritic patients and could be considered as alternative of femoral rotational alignment in total knee 

arthroplasty. 
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Introduction: With the advent of an aging population, total knee arthroplasty continues to increase. The U2 Knee system, developed 

and produced in Asia, has been used in Korea for more than 10 years. The U2 Knee system has advantages such as a relatively small 

intercondylar width (less bone loss) and an insert with less wear. These advantages have resulted in wide use, not only in Korea but also in 

many other countries. However, there have been no reports of long-term follow-up results so far. The aim of this study is a determination 

of how long these implants can be maintained without a revision by total knee arthroplasty. In addition, we wanted to find out how well 

they functioned and to examine the radiological results in a long-term follow-up of patients. 

Materials and Methods: The patients studied had all undergone total knee arthroplasty with the U2 Knee system (PS type) from November 

14, 2006 to January 11, 2011. The average follow-up period was 76.4 months for a total of 108 patients (166 cases). The average age 

at surgery was 70.2 years. Ten patients died (15 cases) during the follow-up period. As many patients as possible were interviewed and 

examined by radiologic evaluation both preoperatively and in last outpatient clinic. Among patients who visited the outpatient clinic 

more than five years after surgery, we were able to check the functional score(WOMAC) in 55 cases both preoperatively and at the last 

outpatient clinic visit. We analyzed the plain radiograph of the knee in 66 cases both preoperatively and at the last outpatient clinic visit. 

Results: According to the 166 cases analyzed, the 5-year (60 months) survival rate and the 10-year (120 months) survival rate was 98.34%. 

(Table 1) Also, there were three cases of revised total knee arthroplasty during this period. Two had aseptic loosening, and one suffered 

injury during a fall. There was a significant difference in the WOMAC score and the range of motion between the preoperative and in last 

outpatient clinic examinations in patients more than five years after surgery. The WOMAC score decreased from 45.1 before surgery to 

20.8 points at the last visit, and the range of motion increased from 114° to 121° on average. (p < 0.001, p = 0.016) (Table 2) However, 

only two of 67 cases were found to have osteolysis in the plain radiograph. 

Conclusion: The 10-year survival rate of the U2 knee system is high and reaches 98.34%. Not only does the implant last for a long time, it 

also remains good function and intact as confirmed by the radiographs. 

Acknowledgment: none. 

Keywords: total knee arthroplasty, long term outcome, radiolucent line

 Presentation No. 364  

Title: Risk of Revision Following Total Knee Arthroplasty or High Tibial Osteotomy: A Nationwide Propensity-Score-Matched Study

Authors:  JUNG-RO YOON1 , SEUNG-NAM KO1 , TAE-YEONG KIM2 , YOUNG-SOO SHIN2 

Presenter: TAE-YEONG KIM Corresponding Author: YOUNG-SOO SHIN  Field: Knee

Affiliation: 1. VETERANS HEALTH SERVICE MEDICAL CENTER { Orthopaedic } , 2. HALLYM UNIVERSITY SCHOOL OF MEDICINE { Orthopaedic }  

Introduction: High tibial osteotomy (HTO) is often performed to postpone or avoid the need for subsequent total knee arthroplasty (TKA). 

We designed the present study to investigate the incidence rate and risk factors for subsequent revision in patients treated with HTO 

compared with those managed with TKA. 

Materials and Methods: In this retrospective nationwide cohort study, we reviewed the South Korean National Health Insurance claims 

database from January 1, 2009, to August 31, 2017. We evaluated patients ‡41 years old who had undergone TKA or HTO as the 

primary surgical procedure without a history of having undergone either procedure during the preceding 2 years. By including only new 

interventions without such prior surgery, we could eliminate the influence of previous TKA and HTO treatments. Multivariable logistic 

regression models were used to compare the risk of revision between the groups after propensity score matching with inverse probability 

of treatment weighting (IPTW). Revision was defined as conversion to revision TKA after primary TKA and conversion to TKA after HTO. 

Results: After applying the IPTW, a total of 436,538 patients with TKA and 452,724 patients with HTOwere identified. The risk of revision 

during the entire study period was higher for patients with HTO than for patients with TKA (adjusted hazard ratio [HR], 2.47). The Kaplan-

Meier 8-year survival was 97.8% in the TKA group and 91.5% in the HTO group. Compared with patients with TKA, patients with HTO 

had an increased risk of revision in cases of advanced age (HR of 1.85 for patients who were ‡61 to 69 years old and HR of 4.17 for those 

who were ‡70 years old), female sex (HR, 2.90), recipients of Medical Aid program benefits (HR, 4.77), the presence of hyperlipidemia (HR, 

3.70), the presence of diabetes (HR, 4.86), and the presence of osteoporosis (HR, 3.53). However, younger patients with HTO (£60 years 

old) had a lower risk of subsequent revision (HR, 0.64). 

Conclusion: The risk of revision was higher for patients with HTO than for patients with TKA. The risk factors for subsequent revision in 

patients with HTO were advanced age (>60 years), female sex, Medical Aid receipt, and the presence of comorbidities, such as diabetes, 

osteoporosis, and hyperlipidemia. Themain purpose of undergoing HTO is pain relief and functional improvement, rather than complete 

resolution of osteoarthritis symptoms in young patients. However, patients undergoing HTO should be aware that their knee may need to 

be converted to a TKA in the future, although the HTO strategy delays the need for the ultimate TKA. 
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Introduction: Total knee arthroplasty (TKA) prostheses commonly consist of cobalt-chromium or titanium based alloys. Depositing a 

ceramic coating such as titanium nitride (TiN) on the surface is an alternative method of increasing the abrasion resistance of the metal 

components. There have been no previous studies comparing the incidence of loosening between ceramic TiN-coated and titanium based 

alloys TKA prostheses. We compared the survival rate after total knee arthroplasty (TKA) using ACS® and PFC Sigma®, and investigated 

whether use of the ACS® prosthesis increased the incidence of loosening of the tibial component. 

Materials and Methods: All consecutive 150 patients who received a TKA using the ACS® between 2012 and 2014 were enrolled in the 

study group (group A). For each patient reviewed, we matched a control patient from our patient database who had undergone primary 

TKA using PFC Sigma® (group B). The matches were made according to age, gender, body mass index, diagnosis, preoperative range of 

motion (ROM), and severity of the preoperative deformity. The mean follow up periods were 5.2 years in group A and 5.0 years in group 

B (p=0.409). Clinically, the Western Ontario and McMaster Universities Index (WOMAC) and range of motion (ROM) were compared. 

Radiographically, the mechanical axis (MA) and position of components were measured. We investigated the incidence of loosening of the 

tibial component using the novel percentage based radiographic evaluation system. The survival rates were compared, using Kaplan-Meier 

analysis (failure: revision to TKA). 

Results: Results The WOMAC and ROM were not different at the last follow-up between the two groups (p=0.236 & 0.451, respectively). 

The postoperative MA was varus 0.9° in group A and varus 1.0° in group B (p=0.870), and the positions of components were appropriate 

in both groups. The incidence of loosening of the tibial component was significantly higher in group A [9 (6%) vs 1 (0.7%), p=0.019]. 

Among them, 6 knees were revised in group A although there was no revision TKA in group B (p=0.030). The 5 year survival rate was 

95.1% in group A and 100% in group B (p=0.013). 

Conclusion: Conclusions The TKAs using ACS® showed the high incidence of loosening of the tibial component than the TKA using the 

PFC® sigma. The caution should be taken to the fixation of the tibial component, when using the ACS® prosthesis. 
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Introduction: Recent literature has implicated a thick cobalt chromium baseplate as a potential source of stress shielding and medial tibial 

bone resorption after total knee arthroplasty (TKA) in the Western population.   The purpose of the present study was to calculate the 

incidence of various types and severity of the medial tibial bone resorption utilizing a novel classification system after TKA using a thick 

cobalt chromium baseplate with a rounded stem design in Korean patients. 

Materials and Methods: Five hundred consecutive TKAs using Attune® prostheses with minimum radiographic follow-up of 1 year were 

retrospectively reviewed, using the joint registry at our hospital. The average age was 71.3 years, and the average follow-up period was 

2.7 years. The Western Ontario and McMaster Universities Arthritis Index (WOMAC) and range of motion (ROM) were evaluated. The 

mechanical axis (MA) was measured. Using a novel classification system, the type and severity of the medial tibial bone resorption was 

categorized. The resorption under the tibial baseplate was categorized as type U. The U1 was defined as bone resorption to the level of 

the medial baseplate up to 50% of the width of the tray. The U2 was defined as bone resorption beyond 50% of the width of the tray, 

but not to the level of the keel. The U3 was defined as bone resorption beyond the level of the keel. The resorption around the penetrated 

cement under the tibial baseplate was categorized as type C. The resorption on the medial tibial cortex without the extension to the tibial 

baseplate was categorized as type M. Complications were recorded continuously by our joint registry. 

Results: The average WOMAC score and ROM were improved from 71.5 to 18.6 and from 118.0° to 131.2°, retrospectively (p <0.001). The 

MA was corrected from varus 11.2° to varus 1.1° (p <0.001). The bone resorption of medial proximal tibia was observed in 96 knees (19.2%). 

The type U1 and U2 were 46 and 28 knees. There was no knee with type U3. The type C was observed in 12 knees. The type M was in 10 

knees. The 5 years survival rate was 99.5% without the prosthesis related failure. 

Conclusion: The medial tibial bone resorptions after TKAs using a thick cobalt chromium baseplate were not uncommon with various 

location, type, and severity. It is speculated that the medial tibial bone resorption might be related to various causes, including stress 

shielding, preoperative varus offload, thermal necrosis from cement in the bony hole, and bony devascularization from a medial tibial 

reduction osteotomy. 
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Introduction: The aim of this study was to assess the clinical and radiological result of the usage of chip bone graft in non-contained type 

bone defect in primary or revision total knee arthroplasty patients 

Materials and Methods: We investigated 32 patients who had underwent primary or revision total knee arthroplasty from March, 2014 to 

February, 2017 in our hospital, who had non-contained type of defect. The mean age was 73.1 years. 5 of them were males, while 27 of 

them were females. 7 of them were primary total knee arthroplasty patients, while 25 of them were revision patients. 8 of them had chip 

bone graft used both in the femur and tibia. 9 of them had chip bone graft used only in the tibia. The other 15 had chip bone graft used 

only in the femur. Wire-mesh was used in the 9 patients who had chip bone graft used only in the medial side of the tibia. We used KOOS 

(Knee injury and osteoarthritis outcome score), HSS (Hospital for Special Surgery knee service rating system) and WOMAC scores to assess 

the clinical result, before the surgery and at the last follow-up. In addition, we had follow-up x-ray and CT done for the patients to check 

the mean bone union period. Also, overall radiologic imaging studies were used for complications such as loosening, osteolysis and lesions 

with radiolucency. 

Results: The Mean follow-up period was 2.7 years (range; 2.1 to 5). The Mean preoperative KOOS was 102.8 (range; 47 to 132) , while 

it became 31.8 postoperatively (range; 20 to 45). The mean HSS was 13.1 (range; 6 to 35) , while it became 35.9 postoperatively (range; 

24 to 64). The mean WOMAC was 82.9 (range; 62 to 92), while it became 22.5 postoperatively (range; 13 to 30). According to follow-up 

x-ray and CT, the mean bone union period was 10.6 months (range: 10 to 13). Radiologically, there was no complication such as loosening, 

osteolysis and lesions with radiolucency. In addition, there was no complication such as infection. 

Conclusion: Chip bone graft is not a commonly used method for bone defect in total knee arthroplasty. According to the result of the 

usage of chip bone graft in primary or revision total knee arthroplasty with non-contained type of bone defect, it showed favorable result 

for the subject patients. Therefore, we can consider it as one of the effective methods to manage bone defect in knee arthroplasty. 
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Introduction: Previous studies have demonstrated that primary total knee arthroplasty (TKA) with the use of fixed-length femoral 

intramedullary guide result in a relatively high incidence of mal-aligned femoral component. The purpose of this study is to evaluate the 

long-term effects of femoral component coronal positions on clinical outcomes, radiological outcomes, and survival rate following TKA 

using fixed-length femoral intramedullary guide. 

Materials and Methods: A total of 126 cases (96 patients) using the fixed-length femoral intramedullary guide were followed up for a 

mean period of 138.9 months. Well-aligned femoral component was defined as 94°≤α≤98°. All postoperative knees were classified as 

either ‘aligned’ or ‘mal-aligned’. Knee Society knee score (KSKS) and Knee Society function score (KSFS) were used to investigate clinical 

outcomes. Mechanical axis (MA), α, β, γ and δ angles were analyzed to assess radiological outcomes. Kaplan-Meier survival analysis was 

used to determine survival rate. 

Results: A hundred one knees (80.2%) were classified as aligned, and 25 knees (19.8%) were classified as mal-aligned. KSKS and KSFS 

showed significant clinical improvements in both groups, with no significant difference between the two groups. The proportions of MA 

outlier (>3° or <-3°) were 24 cases (23.8%) in the aligned group and 7 cases (28%) in the mal-aligned group. (P = 0.796) Mean β, γ and δ 

angles were similar in both groups. The cumulative survival rate was 100% in the aligned group and 96% in the mal-aligned group (P = 

0.096). 

Conclusion: Twenty percent of TKA cases with the use of fixed-length femoral intramedullary guide showed mal-aligned femoral 

component. However, clinical and radiological outcomes were not significantly different between the well-aligned group and mal-aligned 

group. Furthermore, survival rate did not significantly differ as well. 
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Introduction: Opioid is known very effective in pain control after primary total knee arthroplasty (TKA), but recently it has become a big 

issue due to indiscreet prescription. Duloxetine is a Serotonin norepinephrine reuptake inhibitor (SNRI)-based drug that has already been 

shown to be effective in pain control in osteoarthritis (OA) patients. However, there is no study yet on the degree of pain control compared 

with opioids. The purpose of this study was to compare the degree of pain control by comparing opioid with duloxetine after TKA. 

Materials and Methods: From March 2017 to April 2018, of 857 TKA patients by two surgeons in a single institution, 239 (27.9 %) 

received opioid or duloxetine for pain control postoperatively. Patients prescribed opioid or duloxetine before surgery were excluded. The 

same critical pathway was applied in all patients except additional opioid or duloxetine use. One surgeon prescribed oxycodone (Opioid 

group) and the other surgeon used duloxetine (Duloxetine group) for 6 weeks when the pain Visual Analogue Scale (VAS) score was 

greater than 4 of 10 or the patient wanted an additional analgesic treatment. One hundred twenty one patients in Opioid group and 118 

patients in Duloxetine group were followed up more than one year. Preoperative and postoperative 6 weeks, 3 months, 6 months, and 12 

months pain VAS score and Western Ontario and McMaster Universities OA Index (WOMAC) score were compared between two groups. 

Side effects of both groups were also investigated. 

Results: Demographic data showed no significant difference in two groups (all p > 0.05). There was no difference in VAS score between 

the two groups at each time point before and after surgery (Preoperative: 7.1 vs 7.2, p = 0.166, Postoperative 6 weeks: 3.4 vs 3.5, p = 0.430, 

Postoperative 3 months: 2.8 vs 2.9, p = 0.838, Postoperative 6 months: 2.8 vs 2.9, p = 0.504, Postoperative 1 year: 1.9 vs 1.8, p = 0.689). 

When compared with WOMAC subscores, pain did not differ between two groups (Preoperative: 12.3 vs 12.7, p = 0.182, Postoperative 6 

weeks: 5.5 vs 5.3, p = 0.570, Postoperative 3 months: 4.5 vs 3.8, p = 0.076, Postoperative 6 months: 2.4 vs 2.2, p = 0.269, Postoperative 1 

year: 1.7 vs 2.0, p = 0.199). WOMAC Function score also showed no significant difference between the two groups at each time point (all 

p > 0.05). No difference in the incidence of side effects were noted in both groups (all p > 0.05). In addition, there were no adverse events 

in both groups that would cause unexpected hospitalization. 

Conclusion: Duloxetine has a similar effect to that of opioid in postoperative pain control and might be an effective and appropriate 

alternative to opioid after primary TKA. 
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Introduction: Local infiltration analgesia is widely used in patients undergoing total knee arthroplasty and often contains epinephrine for 

a prolonged analgesic effect and to reduce systemic absorption of the local anesthetic. We investigated the hemodynamic effect of local 

infiltration analgesia containing epinephrine after deflation of the tourniquet during total knee arthroplasty. 

Materials and Methods: We reviewed the electronic medical records of patients who underwent total knee arthroplasty between January 

2017 and February 2018 at a tertiary care university hospital. Total knee arthroplasty was performed using a conventional technique with 

a pneumatic tourniquet. Local infiltration analgesia consisted of ropivacaine, morphine sulfate, ketorolac, and methylprednisolone. The 

patients were grouped according to whether or not epinephrine was included in local infiltration analgesia. The incidence of a hypertensive 

response (systolic blood pressure >160 mmHg or mean blood pressure >110 mmHg) after deflation of the tourniquet was compared 

between the two groups. 

Results: A total of 452 patients had received local infiltration analgesia with (n=188) or without (n=264) epinephrine. A hypertensive 

response after deflation of the tourniquet was more common in patients who received local infiltration analgesia containing epinephrine 

(42/188 [22.3%]), than in those who received local infiltration analgesia without epinephrine (14/264 [5.3%], P<0.001). However, the 

incidence of hypotension after deflation of the tourniquet was comparable between the two groups (P=0.976) 

Conclusion: Since epinephrine-containing local infiltration analgesia can result in a hypertensive response after deflation of the tourniquet 

during total knee arthroplasty, it should be cautiously administered, especially in patients with cardiovascular comorbidities. 
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Introduction: Periprosthetic joint infection is challenging complications after total knee replacement (TKR) with an incidence of 4% after 

primary TKR. A patient with an infected TKR treated with two-stage exchange arthroplasty has been adopted as the standard of care 

with reported success rates from 95%. The incidence rate of infection in revision surgery is even higher, with rate of 5.6% knees. More 

than 80 % of all human infections are estimated to be biofilm-related. Commonly used orthopedic components such as titanium, stainless 

steel, cobalt-chromium, various polymeric biomaterials and polymethylmethacrylate (PMMA) cement are all susceptible to colonization by 

biofilm-forming bacteria. However, the clinical characteristics of biofilm-related infections in two-stage exchange arthroplasty in infected 

TKR have not been well studied. Therefore, the purpose of this study is to analyze the patients with high biofilm-forming bacteria infected 

TKRs to determine their clinical characteristics and treatment results. Furthermore, their clinical characteristics and treatment results were 

compared with the patients with low biofilm-forming bacteria infected TKRs. 

Materials and Methods: From June 2006 to June 2016, we retrospectively analyzed 75 patients (22 men, 53 women) with diagnosis of 

infected TKA. Physical examination, blood and synovial fluid analysis, imaging study, intra-operative culture and frozen biopsy was used to 

diagnosis of TKA. 82 patients were diagnosed with infected TKA and divided into two groups: those who high biofilm-forming group and 

those who low biofilm-forming group. Reinfection rate and multivariate analysis was analyzed. 

Results: 30 patients were cultured high biofilm-forming group, 52 patients were cultured low biofilm-forming group. The total patient 

survival curve was analyzed using Kaplan-Meier curve. The total patient half the recur period was 84 months. The high biofilm-forming 

group(20%) had more recurrent infection than low biofilm forming group(9.6%) but statistically no difference. (p-value > 0.05). The 

results of multivariate analysis of Hazard Ratio according to biofilm forming capacity by adjusting age, sex, and BMI with 3-year follow 

duration showed statistically significant lower than the low biofilm forming group at 10% ratio of 6.86 times. 

Conclusion: Periprosthetic joint infection after TKA is a challenging complication. Two stage exchange arthroplasty is the accepted 

standard of care, but reported failure rates are increasing, due to the higher prevalence of highly virulence bacteria with gene transforming. 

Performing more studies to determine the incidence of biofilm formation infected TKA and to determine best management and control of 

infection in these cohort is recommended. 

Acknowledgment: Sun Chul Hwang and Sang Youn Song conceived the study, collected data, analyzed data, wrote the manuscript. Song Sang-

Youn collected data and reviewed/edited manuscript. Young-Jin Park analyzed samples, contributed to discussion, reviewed/edited manuscript.
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Introduction: Periprosthetic knee joint infection is one of the disastrous complications following total knee arthroplasty. Some host factors, 

risk factors of infection have known. There are few study about risk factors of uncontrolled periprosthetic knee joint infection. The purpose 

of this study was to identify risk factors of uncontrolled periprosthetic knee joint infection after two stage reimplantation. 

Materials and Methods: We retrospectively reviewed 70 knees diagnosed with a periprosthetic knee joint infection between September 

2011 and october 2017 in our institution. Authors reviewed laboratory tests(including C-reactive protein, erythrocyte sedimentation 

rate, synovial fluid analysis), culture of microorganism, previous medical history of patient(such as chronic kidney disease, diabetes, liver 

cirrhosis, rheumatoid arthritis) and history of steroid injection, transfusion, venous thrombosis, compared that results with controlled and 

uncontrolled periprosthetic knee joint infection group. 

Results: Of 70 knees, 53 (76%) knees were stable, and 17 (24%) knees were needed additional surgical procedure after 2 stage 

reimplantation. Among the cultured microorganism, proportion of fungus and pseudomonas species (p=0.008) and post-operative wound 

problem such as discharge, dehiscence, and redness (p=0.030) was statistically associated between controlled and uncontrolled group 

with significance. 

Conclusion: Our study found that post-operative wound problems or confirmation of pathogen as pseudomonas or fungus species is a risk 

factor of uncontrolled periprosthetic knee joint infection . Physicians need more cautions if risk factors mentioned above is identified in 

treating periprosthetic knee joint infection. 

Acknowledgment: none 
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Introduction: Several classifications regarding the periprosthetic fracture of the distal femur following total knee arthroplasty (TKA) have 
been well documented. Generally, it considered the fracture displacement, component stability, fracture level, and distal bone stock. 
Furthermore, most systems simply suggested whether internal fixation or revision TKA based on their classifications and they could not 
provide practical information on the fixation method for the fractures. Since the most classifications have been reported before locked 
plate system which is currently used in most periprosthetic fractures, we feel the modified, new classification based on treatment. 
Therefore, the purpose of this study was to suggest modified periprosthetic distal femoral fractures considering internal fixation methods. 
Materials and Methods: From April 2011 to January 2018, patients who underwent operation due to the periprosthetic distal femoral 
fractures following TKA at 3 centers and were able to follow-up over 1 year were enrolled. We classified the patients based on the height 
of a fracture line relative to the femoral component and prosthesis stability (type I, fracture line proximal to the anterior femoral flange; 
type II, fracture line mainly distal to the upper edge of the anterior femoral flange; type III, component loosening or instability regardless 
of fracture line). In addition, type II fractures were subdivided according to the direction of fracture liner (type IIL, fracture line lateral 
to medial, lateral beak; type IIM, fracture line medial to lateral, medial beak; type IIT, transverse fracture line). We also investigated the 
difference of fixation methods for each type of fracture, union period, and complications. 
Results: A total of 91 patients were finally enrolled. There were 54 type I (59.3%), 34 type II (37.4%), 3 type III (3.3%) fractures. Revision 
arthroplasty was performed in 3 patients with type III, and 88 patients underwent internal fixation using locked plate. Mean age was 
70.6 years and mean follow-up period was 27.5 months. In the cases of internal fixation, mean time to union was 6.8 months. Except for 
2 patients who underwent retrograde intramedullary nail with type I fractures, and internal fixation with locked plate was performed in 
the remaining 86 patients. Of the type II fractures, type IIL were 6, type IIM were 26, and type IIT were 2. Patients with type IIM fractures 
who underwent double plating (12/26,46.2) acquired bone union without complications. However, in one patient who underwent medial 
plating alone, re-fracture occurred. In five patients who underwent lateral plating only, union problems occurred. 
Conclusion: Treatment based-classification of distal femoral fracture considering the fracture considering fracture level and pattern would 
provide useful information on selecting fixation methods. Particularly, in patients with fracture distally extended medial beak pattern (type 
IIM), lateral plating alone is insufficient to obtain stable fixation, double plating is required. 
Acknowledgment: None. 
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Introduction: There have been reports of more loosening of the femoral component in total knee arthroplasty using NexGen LPS-flex®. 
In addition, there has been a report that the results of single component revision arthroplasty were not as good as those of whole 
component revision arthroplasty. The purpose of this study was to compare the results of at least 2 years follow-up of patients who had 
undergone single femoral component revision arthroplasty for aseptic loosening after primary total knee arthroplasty using NexGen LPS-
flex® to whole component revision arthroplasty. 
Materials and Methods: The study group was patients who underwent revision total knee arthroplasty for aseptic loosening after total 
knee arthroplasty using NexGen LPS-flex® were eligible for follow-up for more than 2 years. Among 21 patients, 26 knees, 9 cases 
underwent the single femoral component revision arthroplasty (F group) and 17 cases underwent both component revision arthroplasty(T 
group).The mean ages were 69.6±5.1, 66.1±6.9 respectively and the mean body mass index were 28.1±2.6, 27.2±3.1 . The mean follow-up 
of F group was 53.6±18.2 months(25-81), T group was 71.6±32.2 months(29-127). Mean time form primary surgery to revision total knee 
arthroplasty were 105.4±34.8, 82.9±42.1, respectively. 
Results: At final follow-up, there was no complication such as loosening radiologically in both group. ROM was increased from 124.4 ± 
10.7(pre-operation) to 130.6 ± 15.1(post-revision) in F group, and decreased from 129.1 ± 16.7 to 126.5 ± 16.2 in T group, but there was 
no statistical difference between the two groups. Knee Society Scores were increased from 30.1±10.5 to 97.6±3.5 in F group and from 27.9
±13.2 to 92.4±6.4 in T group, and Function Scores were increased 46.1±18.3 to 78.9.±15.4, 42.4±23.1 to 69.4±18.8, respectively. However 
there was no significant difference statistically. 
Conclusion: The results of short-term follou-up were good in patients who underwent single femoral component revision arthroplasty 
for aseptic loosening after primary total knee arthroplasty using NexGen LPS-flex®. And there was no difference in the comparison of 
radiological and clinical results with both component revision arthroplasty 
Acknowledgment: None 
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Introduction: It is generally known that anterior resected host bone surfaces after a femoral preparation at TKA show a grand piano 

sign. However, it was not known exactly which shape could represent the grand piano sign. The purpose of this study was to identify 

mathematically the shapes that represent the resected surface after anterior resection of the distal femur in TKA 

Materials and Methods: 207 patients who underwent primary total knee arthroplasty for primary or secondary knee arthritis were studied. 

One skilled orthopedic surgeon performed bone resection according to standard accepted surgical procedures. Then, the anterior resected 

surface is simulated using a transparent acrylic plate. The most suitable line is expressed mathematically 

Results: As a result, an equation expressed by y = -0.015174x8 +0.016464x7 +0.014386x6 -0.038913x5 -0.181636x 4 +0.221029x3 – 

0.350933x2 -0.195207x + 0.242567 was derived 

Conclusion: The equations and geometry of the resected distal femur anterior cut surface suggested in this study may be useful for implant 

development. The anterior flange of the femoral component should be shaped to fit the femoral cutting surface with consideration of 

patella tracking 

Acknowledgment:  I would like to express my deep gratitude to Professor Ha and HafellBaum  
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Introduction: In total knee arthroplasty(TKA), resurfacing of the patella is performed to improve pain in the anterior compartment of the 

knee joint and to restore proper coordination and movement of the patellofemoral joint. The purpose of this study was to analyze the 

difference in clinical outcomes according to patellar replacing in patients who underwent bilateral total knee arthroplasty. 

Materials and Methods: 38 patients who underwent bilateral primary TKA with the patella being resurfaced only on one side were 

included. Patients with degenerative osteoarthritis (OA) or rheumatoid arthritis (RA) with at least one year follow up were included. If 

there are other factors that can affect the function or pain of the lower extremities, they are excluded from the analysis. All operations 

were performed by one surgeon. All prostheses were posterior-stabilized type. Patellar resurfacing was performed selectively according 

to the patient’s intraoperative status of the patella cartilage surface (Outerbridge classification of 2 or more). Clinical outcomes were 

evaluated by the Knee society score (knee and function), Feller score, Kujala score, and Samsung medical center (SMC) score (pain and 

function). In the SMC score, we analyzed the differences in each question item according to the follow-up period. 

Results: 28 patients had OA and 10 had RA. All patients were female. The mean age at surgery was 64.34 years (38 - 78). The mean 

follow-up period was 5.82 years (1-14) in the resurfacing group and 6.16 years (1-14) in the non-resurfacing group. No complications of 

patellar resurfacing were identified. In the analysis of 38 patients, there were no significant differences in Knee society knee score, Knee 

society function score, Feller score, Kujala score, and SMC pain and function score (p=0.827, 0.578, 0.130, 0.262, 0.961, and 0.459, 

respectively). In the comparison of the SMC questions, the question “Sitting on a chair for 10 minutes” was significantly lower in the 

nonresurfacing side. There was no significant difference in clinical outcomes between OA and RA patients. 

Conclusion: In this retrospective case-control study which compared near-normal and resurfaced patella in the same patient, there was 

no statistically significant difference in Knee society score and clinical outcomes for anterior knee compartment (Feller, Kujala, SMC score) 

even in almost all sub-items of the SMC score between the two groups. 

Acknowledgment: The authors did not receive any outside funding or grants in support of their research for or preparation of this work. 
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Introduction: To investigate the effect of the rotation of the knee joint in sagittal and axial plane to the accuracy of radiographic 
measurement of lower limb alignment using EOS x-ray imaging system. 
Materials and Methods: Radiographic images of the 180 subjects who took both of the full-length lower limb anteroposterior weight-
bearing (FLAPWB) radiography and the EOS images from January 2018 to December 2018 were retrospectively reviewed. The mechanical 
tibiofemoral angle (MTFA) and the degree of patellar rotation were measured on the FLAPWB radiography and EOS image, respectively, 
and knee flexion/extension angle was measured on EOS image. The relationship among the delta values of MTFA between the FLAPWB 
radiography and EOS image, patellar rotation on FLAP radiography, and knee flexion/extension angle on EOS image was analyzed. 
Subgroup analysis were performed based on the knee extension group (Group E)/flexion group (Group F), patellar internal rotation group 
(Group IR)/external rotation group (Group E), and also according to the amount of patellar rotation (Group 1, 2). 
Results: There was statistically significant correlation between the delta value of MTFA and the knee flexion/extension angle 
(P=0.000,r=0.368), whereas the degree of patellar rotation was not correlated. In subgroup analysis, group F showed consistent result 
with that of the analysis in the total cohort in this study (P=0.000, r =0.399), but there was no significant correlation between the delta 
value and knee extension angle in group E. There was no significant correlation between the delta value and the degree of patellar rotation 
in subgroup analysis in group IR and ER, respectively. Simple linear regression analysis in group F revealed that there was significant linear 
association between the delta value of MPTA and the knee flexion angle (P=0.000, coefficient = 0.142), in which the degree of association 
could be influenced by the degree of patellar rotation. 
Conclusion: Alignment measurement of lower limb on FLAPWB radiography was influenced by the rotation of the knee joint in sagittal 
plane, especially in knee flexion, which subsequently could affect the interpretation of results. It would be beneficial to use the EOS image, 
which can simultaneously measure the degree of rotation of sagittal plane of the lower limb, to make more accurate measurement. 
Acknowledgment: none 
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Introduction: Recently Hirschmann et. al.(2019), and Hess et. al.(2019) reported a huge variation in overall coronal limb alignment as 
well as in femoral and tibial coronal alignment in non-osteoarthritic young knees and also in osteoarthritic(OA) knees. Current total 
knee arthroplasty (TKA) alignment philosophies and preoperative planning do not sufficiently consider these variation, which might be 
one reason for unhappy knees after TKA.  In spite this, we already give systematic alignment recommendations, so called mechanically 
or anatomically aligned TKA. The authors performed this study that these variations in Korean OA knees might be different from recent 
reports based on western OA knee patients.   
Materials and Methods: This is a retrospective study using the 3D-CT data of 33 Korean knee  OA patients (mean age=73.88±4.94, 
male:female=3:30, 60 Knees). The femoral mechanical angle (FMA, the angle between the femoral mechanical axis and a tangent to the distal 
femoral condyles), the tibial mechanical angle (TMA, the angle between the tibial mechanical axis and a tangent to the proximal tibial joint 
surface), the mechanical axis angle(HKA, hip-knee-ankle) angle and the joint line convergence angle (JLCA, the angle between the tangent to 
the distal femoral condyles and the tangent to the tibia plateau) were measured using a commercially available software (Xelis, Infinitt, Seoul, 
Korea). Descriptive statistics, such as means, ranges, and measures of variance (e.g. standard deviations), were presented. Based on these 
results, phenotypes were introduced for the joint line orientation and HKA angle values which consist of a mean value and a coverage range 
of ± 1.5° and 3° increments. The distribution of femoral and tibial phenotypes, and their combinations (functional knee phenotypes) were 
calculated for the total group and for both genders according to Hirschmann's method. The functional knee phenotypes therefore enable 
an evaluation of all parameters in relation to each other and thus a comprehensive analysis of the coronal alignment. The proportion of the 
functional knee phenotype representing a mechanical ,anatomical and restricted kinematical alignment target were analysed. 
Results: The overall means of the HKA angle, FMA and TMA ± standard deviation (SD) , the median values and the ranges were 174.0°
(±4.05°), 89°(±2.9°), 84.9°±(3.4°) / 170.2°, 87.5°, 84.3°/ 163.7°~179.9°, 83.3°~ 98.5°, 75.2°~ 92.3° respectively. Out of possible knee 
phenotypes, the most common phenotype of the jointline was the phenotype with FMA of varus 6° and TMA of varus 3° comprised of 
8.3%(11 knees). The most common phenotype of the HKA angle was the varus 3 HKA anlge comprised of 28.3%(17 knees).    
Conclusion: Our results showed a huge variation in overall coronal limb alignment as well as in femoral and tibial coronal alignment in 
Korean knee OA patients.  Current TKA alignment philosophies and preoperative planning not sufficiently consider these variation, which 
might be one reason for unhappy knees after TKA.   
Acknowledgment: None 
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Introduction: Gait function after total knee arthroplasty (TKA) is suboptimal. However, quantified analysis with comparing a control group 

is lacking.The aims of this study were 1) to compare the gait before and after TKA and 2) to compare postoperative gait to that of an age-

sex matched control group.   

Materials and Methods: This study consisted of 46 female and 38 male patients with end-stage knee osteoarthritis who underwent 

bilateral TKA, and 84 age- and sex-matched controls without knee pain and osteoarthritis. Seven gait parameters, including lower 

extremity alignment, knee adduction moment (KAM), knee flexion angle, external knee flexion moment, hip adduction angle, external hip 

adduction moment, and the varus-valgus arc during the stance phase, were collected using a commercial opto-electric gait analysis system. 

Principal component analysis was used for data processing and the standardized mean differences (SMDs) of the principal component 

scores were compared.   

Results: The most significant gait change after TKA was the alignment (SMD 1.62, p<0.001). The average stance phase alignment changed 

from varus 7.3° to valgus 0.5°. The second significant change was a decrease of the KAM (SMD 1.08, p<0.001). These two features were 

closely correlated (r = 0.644, p<0.001). The gait feature that differed most from the controls was the varus-valgus arc during the stance 

phase (SMD 1.68, p<0.001), which was constrained by 31% after TKA (p<0.001) and was only 37% compared to the controls (p<0.001).   

Conclusion: Improvement in gait after TKA was obtained through alignment correction. However, TKA significantly constrained coronal 

knee motion which could lead to a sensation of constraint or discomfort. TKA improved gait suboptimally; the gait was significantly 

different from that of controls. Future implants should be designed considering these limitations. 

Acknowledgment: none 
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Introduction: Knee osteoarthritis (KOA) is characterized by pain and decreased gait function. This study assessed key features that can 

be used as mechanical biomarkers for KOA severity and progression. The identified features were validated statistically and were further 

examined by developing a classification model based on a machine-learning algorithm 

Materials and Methods: The study included 378 volunteers with various grades of KOA. The severity of KOA was graded using the 

Kellgren-Lawrence (KL) system. A total of 165 features were extracted from the gait data. The key features were selected using 

neighborhood component analysis and a one-way analysis of variance. The selected features were validated using the t-test with the 

Bonferroni correction. Then, the features were examined by building a classification model using a random forest algorithm. 

Results: hirty features were identified that could discriminate the grade of KOA, including nine features extracted from the knee joint, 

fifteen from the hip, three from the ankle and three from the spatiotemporal gait parameters. Using the t-test, some features differed 

significantly progressively, while some were significantly different for the severe group, and others were significantly different for all KL 

grades. The areas under the receiver operating characteristic curves for classification were 0.999, 0.988, 0.957, 0.935, and 0.941 for KL 

grades 0 through 4, respectively.   

Conclusion: Key gait features reflecting the grade of KOA were identified. The results of the statistical analysis and machine-learning 

algorithm show that the features can discriminate the severity of disease according to the KL grade.   

Acknowledgment: none 
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Introduction: The aim of this study is to evaluate the effect of proximal tibia osteotomy on hip biomechanics. 

Materials and Methods: This cohort study was conducted on 50 knees of 37 patients divided into two groups of unilateral and bilateral 

surgeries during 2015–2016. Patients underwent medial open-wedge osteotomy of proximal tibia. Axial alignment of lower limb 

radiography was carried out for the patients before and after the osteotomy. 

Results: Findings from unilateral and bilateral high tibial osteotomies demonstrated that the average of greater trochanter (GT) angle 

from femoral head center and also the average angle of knee varus were significantly decreased (P = 0.001). Although not statistically 

significant, the average angle of the mechanical axis of lower limb showed an increase in unilateral osteotomy (P = 0.889) and a decrease 

in bilateral osteotomy (P = 0.887). The average angle of pelvic obliquity after unilateral osteotomy increased significantly (P = 0.001) but 

showed no statistically significant difference in bilateral osteotomy (P = 0.631). 

Conclusion: High tibial osteotomy significantly affects the GT and causes the downward replacement of GT and consequent shortening of 

the abductors moment arm, increased hip joint reaction force, and reduction of the shear force on the femoral neck 

Acknowledgment: the authors wish to thank physician of orthopedic surgery in iran university of medical sciences 
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Introduction: In the diagnosis of discoid lateral meniscus(DLM), Magnetic resonance imaging(MRI) provides clear diagnostic criteria. 

However, few studies have suggested definitive MRI classification in DLM tear. The purpose of this study is to find out the accurate and 

clinically useful classification in MRI for predicting DLM tear. 

Materials and Methods: From October 2009 to January 2018, we studied 140 patients (162 knees) who underwent arthroscopic surgery 

with symptoms of DLM diagnosed by history, physical examination, and MRI. Three different MRI tear criteria were made using previous 

MRI classification of normal meniscus tear and discoid meniscus tear. The receiver operating characteristic (ROC) curve and Kappa value for 

the three criteria were obtained. Sensitivity, specificity, and accuracy of each criterion were examined and comparison test was performed 

between the three criteria for each value. The tear group diagnosed by the most accurate criterion was named group 1 and divided into 3 

subgroups. We compared the differences in operative method and tear type between each subgroup. The intraobserver and interobserver 

reliability for dividing by each criteria and dividing into subgroups were measured. 

Results: There was no significant difference between the ROC curves among the three criteria. The Kappa values of Criterion 1, 2 and 3 

were 0.3368, 0.3674 and 0.4473, respectively. The accuracy, sensitivity, and specificity for criterion 1 were 75.93%, 74.83%, and 84.21%, 

respectively. Those for  criterion 2 and 3 was 82.72%, 85.31%, 63.16%, and 90.12%, 96.50%, 42.11%, respectively. The criterion 3, which 

had the highest Kappa value and the highest accuracy and sensitivity, was determined the most accurate criteria for predicting actual tear. 

A total of 149 cases were included when dividing tear group (group 1) by criterion 3. Group 1a was 49 cases, group 1b was 36 cases, 

group 1c was 64 cases. Comparing tear type and operative method between three subgroups, there were significant differences in three 

groups (p<0.05). Group 1a did not have a specific tear type and had more meniscal reshaping cases significantly than the other subgroups. 

Group 1b had more horizontal tears and meniscal reshaping cases significantly than the other subgroups. Group 1c had more peripheral 

tears and meniscal repair and subtotal meniscectomy cases significantly than the other subgroups. The intraobserver and interobserver 

reliability for dividing by criterion 1 were 0.745 and 0.673. Those for dividing by criterion 2 and 3 were 0.669, 0.784 and 0.817, 0.906, 

respectively. Those for dividing into subgroups were 0.915 and 0.854, respectively. 

Conclusion: Intrameniscal signal change in MRI was more accurate in predicting tear in symptomatic discoid lateral meniscus than other 

criteria. In addition, when dividing the tear group on the MRI into subgroups by deformation or displacement, it is helpful to predict the 

tear type and operative method by subgroup. 

Acknowledgment: none 
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Introduction: The relationship between posterior tibial slope (PTS) and medial meniscus posterior horn (MMPH) tears in patients without 

anterior cruciate ligament (ACL) injuries of the knee is unclear. Inthis study, we investigated the correlation between MMPH tears and PTS 

in patients with intact ACL.  

Materials and Methods: From April 2014 to December 2018, The study cohort included 159 patients with MM tears without ligment 

injuries and 60 patients who visited the out-patient clinic had no MM tears ans mathed using the inverse probability of treatment weight 

(IPTW) method; age, sex, BMI, Kellgren-Lawrence grade, mechanical femorotibial angle. Extracted pateints meet the following criteria: 

Kellgren-Lawrence grade 0 to 2 in plain radiographs, no evidence of ligament instability, no history of associated surgeries on both lower 

limbs. We measured the posterior tibial slope from plain lateral radiographs of MM tear(MMT group) and that of intact MM(Control 

group). We also divided MMT group into four groups: MMT-HF group(horizontal or flap tear, N=73), MMT-RR group(radial or root tear, 

N=43), MMT-VL(vertical longitudinal tear, N=13), MMT-CX(complex tear, N=30). The mean PTS were compared between MMT group and 

Control group, and between subgroups of MMT group and Control group, respectively.  

Results: The mean PTS was significant increased in the MMT group than in the Control group (affected knee, MMT group, 6.58 ± 3.46, 

Control group, 4.80 ± 4.54, P<0.0024; unaffected knee, MMT group, 6.84 ± 3.63, Control group, 5.02 ± 2.41, P<0.001). In comparisons 

between each subgroups and the Control group, mean PTS was a significant increased in the MMT-HF group and MMT-VL group than 

in the Control group (MMT-HF group, 5.82 ± 3.58, Control group, 4.61 ± 3.30, P=0.0302; MMT-VL group, 9.47 ± 9.30, Control group, 

4.60 ± 2.18, P=0.00038) for the affected knee, and that was a significant increased in the MMT-RR group and MMT-VL group than in the 

Control group (MMT-RR group, 7.32 ± 7.31, Control group, 5.15 ± 2.74, P=0.0295; MMT-VL group, 9.65 ± 9.25, Control group, 5.16 ± 2.06, 

P=0.0072) for the unaffected knee. 

Conclusion: PTS was more steeper in patients with MMPH tear than in patients with intact MM 

Acknowledgment: None 
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Introduction: The stem cell-based therapy in knee osteoarthritis (OA) with the potential for disease modification by reversing the cartilage 

degeneration along with symptomatic relief has indeed captivated the researchers, clinicians and patients. As a result, not only numerous 

studies have been published on this topic, but also the number of businesses and clinics offering stem cell-based therapy for knee OA have 

substantially increased in recent years. However, the potential drawbacks of the current studies in literature makes it difficult for clinicians 

to decide whether stem cell therapy can be a part of their armamentarium to treat OA knee. This article aims to help clinicians make a 

balanced decision regarding the use of stem cell-based therapy in clinical practice for treating knee OA by highlighting the key regulatory 

issues and the current scientific evidence in terms of efficacy, safety, and disease modification. 

Materials and Methods: We conducted a descriptive review of 22 original studies and 15 systematic reviews (with or without meta-

analysis) published so far which evaluated the outcomes of stem cell-based therapy for OA knee. The results of these studies were 

interpreted as the reported pain and functional improvement for efficacy, incidence of adverse events for safety and cartilage regeneration 

on follow-up imaging for disease modification. 

Results: Among 22 original studies, 20 studies (90%) reported improvements in pain and functional outcomes, 19 studies reported 

inconclusive results regarding cartilage regeneration and 16 studies reported stem cell therapy to be safe. However, they are limited by lack 

of randomization or control group, small sample size, short follow up period along with ambiguity in type, source, preparation and delivery 

of stem cells. Moreover, nearly all systematic reviews concluded that the evidence of efficacy of intra-articular MSCs on both clinical 

outcomes and cartilage repair remains limited. 

Conclusion: The current evidence regarding stem cell use for OA knee in terms of efficacy, safety and disease modification is far from 

assuring to allow the direct to consumer wide spread clinical application of stem cell therapy for knee OA. Nonetheless, future research 

should follow standardized methodology employing randomization, blinding with adequate sample sizes and follow up periods so that the 

true potential of stem cell-based therapy for knee OA can be ascertained. 

Acknowledgment: Not applicable. 
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Introduction: The purpose of this study was to compare the outcome of cartilage regeneration between bone marrow aspirate 
concentrate (BMAC) augmentation and the stem cell-based medicinal product (a composite of culture-expanded allogeneic hUCB-MSCs 
and hyaluronic acid hydrogel [Cartistem]) in medial unicompartmental osteoarthritis of knee 
Materials and Methods: Out of 81 cases underwent for second look arthroscopy who treated for medial unicompartmental osteoarthritis 
between 2016 and 2019, 41 cases were kissing lesion which was shown full thickness cartilage defect(over ICRS grade 3B) in medial 
femoral cartilage and medial tibial cartilage at initial surgery. We  retrospectively compared clinical outcomes, including International Knee 
Documentation Committee (IKDC) subjective score, Knee Society Score (KSS) pain and function, and Western Ontario and McMaster 
Universities Osteoarthritis Index (WOMAC) score between BMAC group comprising of 25 cases and Cartistem group comprising of 16 
cases at minimum of 1 year follow up. Also, cartilage regeneration was graded by International Cartilage Repair Society Cartilage Repair 
Assessment (ICRS CRA) grading system at secondary arthroscopy. Radiologic measurement including Hip-Knee-Ankle (HKA) angle, 
posterior tibial slope angle, and correction angle were assessed. 
Results: At the final follow-up, clinical outcomes were improved. However, there were no statistical significances between two groups in 
clinical outcome and radiologic outcome(p>0.05). Regarding the findings of second-look arthroscopy, Cartistem group was significantly 
better than BMAC group in medial femoral cartilage and medial tibial cartilage(p=0.002, 0.000). About medial femoral cartilage, grade I 
cartilage regeneration was found in 0 case, grade II in 10 cases (40%), grade III in 6 cases (16%), grade IV in 9 cases (36%) in BMAC group 
and grade I cartilage regeneration was found in 1 case (7.1%), grade II in 11 cases (85.7%), and grade III in 1 case (7.1%) in Cartistem 
group. About medial tibial cartilage, grade I cartilage regeneration was found in 0 case , grade II in 8 cases (32%), grade III in 4 cases (16%), 
grade IV in 13 cases (52%) in BMAC group and grade I cartilage regeneration was found in 0 case, grade II in 12 cases (85.7%), and grade 
III in 1 case(7.1%), grade IV in 1 case (7.1%) in cartistem group. 
Conclusion: Clinical outcomes were improved regardless of which augmentation was administered. However, microfracture with Cartistem 
is more effective for cartilage regeneration than microfracture with BMAC in medial unicompartmental OA. 
Acknowledgment: None 
Keywords: High tibial osteotomy, Unicompartmental osteoarthritis, Microfracture, Cartilage regeneration, Bone marrow aspirate 
concentrate, Cartistem

 Presentation No. 386  

Title: Comparison of Long term Clinical Outcomes Between Partial Meniscectomy and Repair of Medial Meniscus Posterior Root Tears : A 
Minimum 10-Year Follow-up.

Authors:  KYU SUNG CHUNG1 , JEONG KU HA1 , HO JONG RA2 , JUNG GON KIM1 , YOON SEOK KIM1 , MIN KI LEE1 , JIN GOO KIM3 
Presenter: KYU SUNG CHUNG Corresponding Author: JIN GOO KIM  Field: Knee
Affiliation: 1. INJE UNIVERSITY, SEOUL PAIK HOSPITAL { Orthopaedic } , 2. ULSAN UNIVERSITY, GANGNEUNG ASAN HOSPITAL { Orthopaedic } , 3. 

MYONG JI HOSPITAL { Orthopaedic }   

Introduction: Repair of medial meniscus posterior root tears (MMPRTs) has been increasingly recognized by surgeons and biomechanical 
studies to evaluate the effectiveness of repair in restoring hoop tension have been conducted. This study aimed to compare the clinical 
outcome and survivorship of pullout repair with those of partial meniscectomy through a minimum 10-year follow-up. 
Materials and Methods: Patients with MMPRTs who had been followed up for at least 10 years after partial meniscectomy (group M) 
or pullout repair (group R) were recruited. Clinical assessments, including the Lysholm score and IKDC Subjective score were evaluated 
preoperatively and at the final follow-up. Clinical failure is defined as a patient who underwent conversion to total knee arthroplasty (TKA). 
In those cases, the final clinical scores were assessed just before TKA. A Kaplan-Meier survival analysis was used to investigate the survival 
rates. For patients who were not able to visit outpatient department, telephone interview substituted for clinical visits. We compared the 
final results with the preoperative results in each group, and we compared the final results of groups M and R.   
Results: Fifty-three patients (14 males and 35 females; mean age 58.3±8.1) were recruited for the study. Eighteen patients (mean age: 58.3
±10.8) and 35 patients (mean age: 58.3±8.1) had partial meniscectomy and pullout repair, respectively. A mean follow-up duration was 
123 and 126 months in group M and R, respectively. Telephone interview was done on 6 (40%) and 20 (57%) patients in group M and R, 
respectively. The mean difference of the Lysholm score and IKDC score between preoperative value and that of final follow-up in group 
M did not show statistical significance, which were 1.53± 6.32 (p=0.812) and -0.91± 5.45 (p=0.870); whereas, the mean difference of 
the scores in group R showed statistical significance, which were 33.0±13.81 (p<0.001] and 31.10±9.45 (p<0.001). There were significant 
mean differences between the two groups regarding the final clinical scores; Lysholm score, 48.8 in group M and 76.7 in group R [mean 
difference 27.9, p=0.001]; IKDC score, 38.6 in group M and 63.8 in group R, [mean difference 25.2, p=0.001]. In surgical failure, 11 
patients in group M and six patients in group R were converted to TKA in follow-up period. According to Kaplan-Meier analysis, the five 
and ten year survival rate for group M was 67% and 39%, whereas the five and ten year survival rate for group R was 100% and 82%. 
Conclusion: For MMPRTs, root repair was more superior than partial meniscectomy in a manner of the clinical outcomes and survivorship 
for at least 10-years’ follow-up. Repair delayed a conversion operation to TKA compared than partial meniscectomy. In a long-term 
perspective, surgical repair is considered to be an effective management. 
Acknowledgment: All authors have no potential conflict of interest. 
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Introduction: Several challenges such as obtaining sound healing of degenerative medial meniscal posterior root tears (MMPRTs) and 

reducing meniscal extrusion remain to be solved. highly purified atelocollagen (type I collagen) has many advantages for biocompatibilities, 

optimizing scaffold-cell interaction, and lowering immunologically problems. To date, however, there have been few research about 

meniscal root repair with atelocollagen implantation. The purpose of this study was to verify the effect of atelocollagen on medial meniscal 

root repair (MMRR) using modified Mason-Allen stitch compared with conventional pull-our repair by assessing clinical and radiological 

outcomes. We hypothesized that atelocollagen would enhance the healing effect on meniscal root following MMRR. Moreover, we 

presumed that MMRR with atelocollagen application might reduce the meniscal extrusion by robust healing.     

Materials and Methods: Between January 2015 and December 2016, the patients who underwent MMRR using modified Mason-Allen 

stitch were observed. A total of 47 patients who met inclusion criteria were divided into the group A (Atelocollagen application; n = 25) and 

the group R (MMRR without atelocollagen; n =22). The postoperative clinical outcomes (Lysholm and International Knee Documentation 

Committee [IKDC] subjective scores) and radiological outcomes including Kellgren-Lawrence (K-L) grade on standing x ray, and meniscal root 

healing and medial compartment cartilage status on follow-up magnetic resonance imaging (MRI) were compared between two groups. 

Results: The Lysholm and IKDC subjective scores improved significantly in both groups at last follow-up (all, p < .001). The K-L grade 

progressed in 4 patients (16%) in group A and in 5 patients (22.7%) in group R (p = 351). The follow-up MRI examinations showed 

progression of cartilage loss in the medial compartment in 7 patients (28%) in group A and 9 patients (40.9%) in group R (p = 355). In 

terms of meniscal root healing, there were 18 patients (72%) with complete healing and 6 patients (24%) with partial healing in group 

A. Complete and partial healing in group R were observed in 12 (54.5%) and 8 (36.4%) patients, respectively. The mean value of intra-

meniscal signal intensity (IMSI) of medial meniscal root in group A were significantly lower than in group R (1.1 ± 0.2 vs. 1.5 ± 0.2, p < 0.001). 

The medial meniscal extrusion in group A and group R decreased by 0.2 ± 0.1 mm and 0.1 ± 0.3 mm following MMRR (P = 0.123). IMSI 

presented significant negative correlations with root healing status and significant positive correlations with K-L grade progression (p < .05).

Conclusion: Atelocollagen application during MMRR showed better results in intra-meniscal signal intensity by enhance healing compared 

with conventional pull-out root repair. However, this technique could not demonstrate beneficial effects on meniscal extrusion. 

Acknowledgment: None 

Keywords: Meniscus, Posterior root tear, Modified Mason-Allen, Atelocollagen, Healing

 Presentation No. 388  

Title: Analysis of Risk Factors for Ramp Lesion associated With Anterior Cruciate Ligament Injury

Authors:  HYUN-JE SEO1 , DONG-WON SEO1 , KANG-IL KIM1 , SANG-HAK LEE1 

Presenter: HYUN-JE SEO Corresponding Author: SANG-HAK LEE  Field: Knee

Affiliation: 1. KYUNG HEE UNIVERSITY HOSPITAL AT GANGDONG { Orthopaedic }   

Introduction: Concomitant intra-articular lesions are commonly seen in anterior cruciate ligament (ACL)-injured knees, and the longitudinal tears 

of the medial meniscus posterior horn(MMPH) around the meniscocapsular junction defined as “ramp lesion” has been reported to be 9.3 to 17%. 

These lesions are not consistently diagnosed with magnetic resonance imaging (MRI). Preoperative imaging lacks reliability; therefore, holding an 

appropriate index of suspicion, based on the epidemiology of and risk factors for ramp lesion, may reduce the rate of missed diagnosis.

Materials and Methods: We reviewed the medical records of consecutive patients who underwent arthroscopic anterior cruciate ligament 

reconstruction from June 2011 through March 2019. Exclusion criteria were revisions, fracture histories, multiple ligament injuries 

excluding additional medial collateral ligament (MCL) injury. According to postoperative arthroscopic diagnosis, patients were divided into 

groups with and without ramp lesion. Multivariate logistic regression was used to analyze risk factors including age, gender, side, body 

mass index(BMI), injury mechanism, segond fracture, side-to-side laxity, location of bone contusion, medial and lateral meniscal slope, 

posterior tibial slope, hip-knee-ankle angle. 

Results: A total of 275 patients undergoing ACL reconstruction were included in the study. 95 patients (34.5%) were confirmed as having 

a ramp lesion. The sensitivity of MRI for ramp lesions was 83.5% and specificity was 78.3%. Multivariate analyses demonstrated that 

significant risk factors for ramp lesion included a posterior medial tibial plateau bone contusion on MRI (50.5% incidence with ramp lesion 

vs 32.2% with non-ramp lesion; odds ratio, 1.57; 95% CI, P<0.01). Patients with a ramp lesion had significantly steeper posterior tibial 

slope (10.9±2.0 vs. 10.1±2.3; p=0.04), higher medial tibial slope(8.3±1.7vs. 6.9±2.4; p=0.001) and medial meniscal slope(6.7±1.6 vs. 5.1±

2.1; p=0.004). Patients with a varus knee greater than 3 degrees were significantly associated with ramp lesions than patients with a varus 

knee less than 3 degrees or valgus knee(p=0.01). patient age, gender, BMI, side-to-side laxity, lateral meniscal slope, segond fracture were 

not significant risk factors for ramp lesion. 

Conclusion: Significant risk factors for ramp lesion associated with ACL injury included bone contusion at posterior medial tibial plateau on 

MRI, higher medial meniscal slope on MRI. 

Acknowledgment: Significant risk factors for ramp lesion associated with ACL injury included bone contusion at posterior medial tibial 

plateau on MRI, steeper posterior tibial slope, higher medial tibial slope and medial meniscal slope on MRI, varus knee greater than 3 degrees.
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Introduction: Meniscus surgeries are the most common orthopaedic surgical procedure. However, their current status is not well known in 

many countries, including Korea. This study aimed to investigate the national trends in meniscus surgery in Korea. 

Materials and Methods: Information from the national database was acquired through the Korean Health Insurance Review and 

Assessment Service (HIRA) from 2010 to 2017. All cases coded as a meniscectomy or meniscus repair were included. The total number 

of cases and incidence of meniscus surgery per 100,000 person-years were determined and the results were stratified age and sex. The 

meniscus repair ratio for the total number of meniscus surgeries was evaluated. 

Results: For meniscectomy, the total number of cases and incidence were 65,752 and 137, respectively, in 2010, which increased to 74,088 

and 154, respectively, in 2017. The number of meniscectomies increased to 12.67% in 8 years. For meniscus repair, the total number of 

cases and incidence were 9,055 and 18, respectively, in 2010 and increased to 14,945 and 31 in 2017. The number of meniscus repairs 

increased 65.04%. The meniscus repair ratio was 12.1% in 2010 and increased to 16.8% in 2017. The highest peak was for patients who 

underwent meniscus surgeries in their 50s and 60s. Regarding sex, meniscectomy was performed more frequently in females (57%) than 

in males (43%), whereas repair was performed more frequently in males (54%) than in females (46%) over the study period.  

Conclusion: The total number of cases and incidence of meniscus surgeries both increased from 2010 to 2017, the number and incidence 

of meniscus repair procedures increased more rapidly than those of meniscectomy, with the peak treatment age for both surgeries being in 

the 50s and 60s. The current study will contribute to understanding the epidemiology of meniscus surgery, its prevention, and cost-saving 

measures in Korea. 

Acknowledgment: This work was supported by the 2018 Inje University research grant. 
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Introduction: The purpose of this study was to compare clinical and radiological outcomes, and arthroscopic findings of isolated high tibial 

osteotomy (HTO) vs. HTO in combination with medial meniscal posterior root refixation. We also aimed to identify the association between 

healing status of medial meniscal posterior root tears (MMPRTs) and osteoarthritis (OA) progression. The hypothesis was that combined 

medial meniscal posterior root refixation may add more beneficial effect in improving medial meniscal posterior root healing and reducing 

OA progression in patients with medial compartment OA with varus malalignment. 

Materials and Methods: Among 71 patients, 22 patients were treated with isolate HTO (Group I), the subsequent 25 patients underwent HTO 

with medial meniscus posterior root repair (MMRR) using pull-out technique (Group P), and the last 24 patients were treated with HTO and 

MMRR using Fast-Fix repair system (Group F). Subjective knee scores including Lysholm score, International Knee Documentation Committee 

(IKDC) subjective score, and Tegner activity scale were assessed. Radiological evaluation was based on Kellgren-Lawrence (K-L) grade. For 

evaluation of healing of medial meniscus posterior root tears (MMPRTs) and cartilage regeneration, arthroscopic grading system was used.

Results: At final follow-up there were no significant differences in subjective knee scores between three groups. In radiological outcomes 

at final follow-up, the K-L grade progressed in 1 patient (4.5%) in group I and none in group P and group F, while the K-L grade improved 

in 2 patients (8%) in group P and 1 patient (4.2%) in group F, and none in group I (p = 0.461). Regarding the healing status of MMPRTs, 

good healing was found in 24% and 12.5% in group P and group F, while none in group I. When comparing it between groups, there 

were significant differences between group I and group P (p < .001) and group I and group F (p < .001). Regarding cartilage regeneration, 

excellent recovery in medial femoral condyle (MFC) and medial tibial plateau (MTP) were found in 13.6% and 9.1% in group I, 24% and 

12% in group P, and 16.7% and 8.3% in group F, respectively, however, no significant differences were observed in MFC and MTP among 

them (p = 0.364 and 0.479, respectively). Healing status of MMPRTs at second-look arthroscopy showed significant association with 

cartilage regeneration in MFC and MTP according to ICRS grade. 

Conclusion: Concurrent repair (group P and group F) of MMPRTs during HTO for medial compartment OA showed beneficial effects in 

terms of healing of MMPRTs compared with group I. Overall, healing status of MMPRTs showed significant association with cartilage 

regeneration. Therefore, when performing HTO for patients with MMPRTs, whether a medial meniscal posterior root refixation or repair 

can be considered as an additional procedure to protect articular cartilage. 
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Introduction: In recent, the ERAS has been showed multiple advantages for perioperative patient care including a significant decline of 
the length of hospital stay, 90-day postoperative complication, and transfusion rate in various surgical fields. However, there have been 
a few studies dealing with the effect of ERAS in degenerative lumbar spinal surgery. The purpose of this study was to observe the clinical 
effectiveness of enhanced recovery after surgery (ERAS) on perioperative care in patients underwent degenerative lumbar spinal surgery. 
Materials and Methods: We included 106 patients underwent degenerative lumbar spinal surgery (single or double level). We excluded 
patients underwent revised surgery within one year. The participants were divided into two groups by the application of ERAS or not; 
ERAS group (November 2018 to May 2019, n=47) and non-ERAS group (September 2017 to October 2018, n=59). We observed various 
perioperative clinical and laboratory factors between the two groups. Postoperative ileus was defined as patient underwent abdominal 
plain radiograph within a postoperative day (POD) 3. To evaluate the recovery of albumin level, we reviewed serum albumin at POD 6 
compared to POD 1. We also recorded the usage rate of diuretics that are commonly used for treating volume overload.  
Results: ERAS group showed significantly shorter hospital stay (6 days vs. 8.2 days, p=0.002), a lower usage rate of narcotics (40.4% vs. 
66.1%, p=0.008), and lesser amounts of narcotics (pethidine 73.4mg vs. 145.3mg, p=0.012) compared with the non-ERAS group. The 
usage rate of anti-emetics (4.3% vs. 66.1%, p<0.001) and diuretics (8.5% vs. 23.7%, p=0.038), incidence of postoperative ileus (2.1% vs. 
16.9%, p=0.013), and albumin replacement (0% vs. 13.6%, p=0.009) were significantly lower in ERAS group compared with the non-
ERAS group. The recovery of albumin level at POD 6 of ERAS group (+0.21 g/dL) was significantly greater than the non-ERAS group (-0.13 
d/dL, p=0.013). Other demographic variables, comorbidities, type of surgery, and the number of surgical segments were not significantly 
different between the two groups.  
Conclusion: Since ERAS showed multiple advantages in perioperative spinal patient care, we strongly recommend the application of ERAS 
for the perioperative management of patients with degenerative spinal disorder. 
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Introduction: Frailty index is an evaluation tool to describe the frailness of an individual and how their preoperative status may impact 
postoperative survival and outcomes. As the mean age of the general population is increasing, one of the most problematic health 
outcomes is the clinical condition of frailty. Considering that frailty and lumbar spinal stenosis (LSS) are related to decreased physical 
functioning, there might be an association between frailty and LSS. Preoperative frailty has been independently associated with increased 
morbidity and mortality with higher rates of postoperative complications, length of stay, and were more likely to be discharged to a care 
facility rather than home. The purpose of this study is to determine if the modified Frailty Index and preoperative nutritional status could 
be used to predict postoperative complications in patients undergoing surgery for lumbar spinal stenosis. 
Materials and Methods: We retrospectively reviewed 563 patients who underwent lumbar spinal fusion surgery due to degenerative 
lumbar spinal stenosis. Simple group was consisted of one and two level posterior lumbar interbody fusion surgery patients. Complex 
group was consisted of more than three levels, anteorior-posterior surgery, and revision surgery patients. We categorized patients as not 
frail (mFI=0), pre-frail (mFI>0 and <0.21), and frail (>0.21). For preoperative nutritional status assessment, serum albumin, vitamin D level, 
bone mineral density (BMD) were investigated. We analyzed the risk factors for postoperative complications with each odds ratio using 
univariate and multivariate regression analysis. 
Results: In the simple group, complications occurred in 9.3% (37/396) patients. 36.4% (144/396) of not frail, 54.3% (215/396) of pre-
frail, and 9.3% (37/396) of frail were distributed. An odds ration of mFI was 1.616 (p=0.002), and odds ratio of albumin was 0.828 
(p<0.001). In the complex group, complications occurred in 9.2% (17/167) patients. 26.1% (48/167) of not frail. 58.2% (107/167) of pre-
frail, and 15.8% (29/167) of frail were distributed. An odds ration of mFI was 1.615 (p=0.034), and odds ratio of albumin was 0.898 
(p=0.016). On multivariate regression analysis, mFI and albumin were significantly associated with postoperative complications. The other 
factor did not increase risk of postoperative complications. 
Conclusion: mFI, serum albumin level showed to be an independent predictor of adverse-events in both simple and complex lumbar spinal 
fusion surgery. Preoperative recognition of frailty may be useful for perioperative optimization, risk stratification, and patient counselling. 
Acknowledgment: none 
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Introduction: Objective: To evaluate factors are associated with the need for additional posterior direct decompressive surgery after 

anterior (ALIF) or lateral (LLIF) lumbar interbody fusion. Summary of Background Data: There is limited evidence to predict which patients 

require additional posterior direct decompression after indirect decompression via AILF or LLIF. 

Materials and Methods: 86 adult patients who underwent ALIF or LLIF for degenerative spondylolisthesis and foraminal stenosis were 

enrolled. Patient factors (age, sex, number of surgery levels, visual analogue scale (VAS) of leg and back pain), procedure related factors 

(cage height and lordosis) and radiographic measurements (disc height (DH), foraminal height (FH) and area (FA), central canal diameter 

(CCD), and facet joint degeneration (FD)) were analyzed. All patients underwent staged surgery on two different days, with the anterior 

portion first followed by the posterior portion.  

Results: Out of 86 patients, 62 patients underwent posterior decompression, and 24 patients had no posterior decompression. There 

were no significant differences between groups with regards to age, sex, preoperative VAS of back pain, cage height, cage angulation, 

preoperative DH, FH, FA, CCD and FD (p>0.05).  The group that underwent posterior decompression showed statistically different 

numbers of treated segments (1.92 versus 1.21, p<0.01), preoperative VAS leg (7.9 vs 6.3), symptom duration (14.2months vs 9.4months), 

postoperative DH improvement (61.3% vs 96.2%), postoperative FH improvement (21.5% vs 32.1%), postoperative FA improvement 

(24.1% vs 36.9%) and cage height minus preoperative DH (5.3mm vs 7.5mm) compared with the no decompression group. 

Conclusion: There appears to be some correlation between the need for posterior decompression and the foraminal height, foraminal area, 

difference between the cage height and preoperative disc height, duration of symptoms, and VAS leg scores. In selected patients undergoing 

staged surgery, indirect decompression without direct decompression may be a reasonable option in treating degenerative spinal conditions. 

Acknowledgment: none. 
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Introduction: Comprehensive geriatric assessment (CGA) is a multidimensional, interdisciplinary modality utilized to evaluate the medical, 

psychological, and functional status of an elderly patient. Clinical effectiveness of CGA is widely studied in geriatrics, especially in cancer 

patients. However, the evidence is limited regarding the patients undergoing spinal surgery in the literature. Therefore, we conducted a 

prospective cohort study to evaluate the predictive value of CGA for early postoperative complications in lumbar spinal stenosis surgery. 

Materials and Methods: The current study included consecutive patients undergoing surgery for spinal stenosis who were 65 years old 

or more. Only patients receiving fusion or non-fusion surgery on 3 levels or less were included. Six domains of preoperative CGA were 

performed one day before operation in all patients: 1) activity of daily living (ADL), 2) mini-nutritional assessment (MNA), 3) mini-mental 

status examination (MMSA), 4) geriatric depression scale (GDS), 5) Charlson’s comorbidity index (CCI), 6) the number of prescribed 

medications. Patients were stratified into a frail or non-frail group according to the number of deficits in CGA domains. All postoperative 

general and surgical complications within 30 days requiring admission period for more than 2 weeks, transfer to other hospital or 

readmission after discharge were recorded. Association of CGA-based stratification and the occurrence of postoperative complications 

were evaluated using crosstab and logistic regression analysis and compared with other predictive indices, such as American Society of 

Anesthesiologists (ASA) score and modified Frailty index (mFI-5, mFI-11). 

Results: A total of 261 patients (108 males, 153 females) with a mean age of 72.3 years were included in the study. Surgeries for spinal 

stenosis consisted of 63 (24.1%) non-fusion and 198 (75.9%) fusion surgeries. Numbers of patients with a deficit in each CGA domains 

were as follows: 1) ADL: 60(23.0%), 2) MNA: 21(8.0%), 3) MMSE: 18(6.9%), 4) GDS: 144(55.2%), 5) CCI: 25(9.6%), 6) Medications: 

64 (24.5%). Twenty-five (9.6%) patients were designated as frail for having more than 2 deficits in CGA domains. The overall rate of 

postoperative complications was 10.3% including 20 (7.7%) general and 7 (2.7%) surgical complications. Based on the CGA stratification, 

6 of 25 (24.0%) frail and 14 of 236 (5.9%) nonfrail patients had a general complication (p=0.001 in Chi-square test). Stratification by 

mFI-11 was also found to be predictive of general complications (p=0.005), but stratifications by ASA and mFI-5 were not statistically 

significant. In logistic regression analysis, CGA stratification was associated with the occurrence of general complications (adjusted OR: 3.51, 

p=0.031) along with mFI-11 (adjusted OR: 3.13 p=0.038). 

Conclusion: CGA can predict the occurrence of general complications in the early postoperative period following lumbar spinal stenosis 

surgery in geriatric patients. 

Acknowledgment: None 
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Introduction: In the case of lumbar foraminal stenosis or lateral recess stenosis with lower leg radicular pain, the degree of improvement 

after therapeutic SNRB performed as an initial treatment may predict the postoperative pain improvement and functional outcomes. 

However, there has been no research on the degree of positive predictive value the aim of this study is to find out positive responses in 

the degree of lower leg radicular pain after SNRB and an association between postoperative improvement in symptom severity, functional 

outcome, and quality of life. 

Materials and Methods: This study entailed prospective data collection from patients visiting orthopaedic spine clinic in March 2013 to 

February 2015. a total of 60 patients who have underwent SNRB and then decompressive surgery were enrolled patients were separated 

and evaluated by three groups and degree of improvement was expressed as percentages compared with pre-injection. The degree of 

lower leg radicular pain was measured preoperatively, 6 months, 12 months, and 24 months after surgery. The functional outcomes of 

the spine were assessed using the Oswestry Disability Index (ODI) and the Rolland-Morris Disability Questionnaire (RMDQ) and the quality 

of life was assessed using the SF-36 Physical Component Score (PCS) and the SF-36 Mental Component Score (MCS). The patients were 

evaluated at preoperatively, 12 months, and 24 months after surgery 

Results: Improvement of lower leg radicular pain after surgery in 12 months and STI after SNRB had statistically significant association 

(p=0.044, correlation coefficient = 0.261). but, there’s no relationship in pain improvement after SNRB and functional outcome. 

Conclusion: The degree of short term improvement (STI) that means symptomatic improvement 1-2 days after SNRB can predict the 

degree of symptomatic improvement – lower leg radicular pain - in 12 months after surgery. However, any symptomatic improvement after 

SNRB does not predict postoperative functional outcome or quality of life. 

Acknowledgment: I'd like to express my hearty gratitude to  my advisor Professor Sangbong, Ko for the significant support of valuable advice
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Introduction: This study was to compare the effectiveness of caudal epidural steroid injection(CESI) and selective nerve root block(SNRB) in 

the treatment of lumbosacral herniation of intervertebral disc(HIVD) or spinal stenosis(SS) 

Materials and Methods: As a retrospective study, from March, 2017 to December, 2017, 80 patients who had diagnosed as single-level 

HIVD(L3/4, L4/5, L5/S1) or SS. with radicular pain over 3months were included. 40 patients who had diagnosed as single-level HIVD were 

divided into group A, and subdivided into group AI with CESI(20 patients) or group AII with SNRB(20 patients) and 40 patients as SS. were 

divided into group B, and also subdivided into group BI with CESI(20 patients) or group BII with SNRB(20 patients). 40 patients with HIVD 

or SS. received CESI from March to July, 2017 and other 40 patients received SNRB from August to December, 2017. Visual Analog Scale 

(VAS) pain score, Oswestry Disability Index(ODI) were compared between different approachs at pre-injection, 24 hours, 1 week and 3 

months after injection. 

Results: In group AI, the VAS scores improved from 7.9 before the procedure to 3.4(57%), 3.5(56%) and 3.6(55%) at 24 hours, 1 week 

and 3months follow-up visits, respectively. ODI also improved from 81.8 before the procedure to 32.0(61%), 34.5(58%) and 38.2(53%) 

at same periods. In group AII, the VAS scores improved from 7.8 before the procedure to 2.6(67%), 2.7(66%) and 3.9(51%) at 24 hours, 

1 week and 3months follow-up visits, respectively. ODI also improved from 78.2 before the procedure to 27.3(65%), 29.6(62%) and 

39.9(49%) at same periods. In group BI, the VAS scores improved from 7.7 before the procedure to 3.3(57%), 3.4(55%) and 3.5(54%) at 

24 hours, 1 week and 3months follow-up visits, respectively. ODI also improved from 79.5 before the procedure to 31.4(60%), 32.7(59%) 

and 36.0(55%) at same periods. In group BII, the VAS scores improved from 7.8 before the procedure to 2.2(72%), 2.4(70%) and 3.5(55%) 

at 24 hours, 1 week and 3months follow-up visits, respectively. ODI also improved from 82.4 before the procedure to 26.9(67%), 

27.6(66%) and 38.8(53%) at same periods. 

Conclusion: Caudal epidural steroid injection(CESI) and selective nerve root block(SNRB) all were effective in single-level HIVD and SS. 

patients. Especially, effectiveness of selective nerve root block was more prominent in SS. patients as compared with HIVD patients, but 

also caudal epidural steroid injection had shown to act longer effects in comparison with selective nerve root block. 

Acknowledgment: None 
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Introduction: MRI is known high accuracy on diagnosis for chronic back pain, but exceptions exist in clinical areas especially chronic pain patients. 
The purpose of this study was to analyze usefulness of selective nerve block for patients who discrepancy with MR findings and dermatomes.
Materials and Methods: This study is a single-center, and retrospective cohort study. Between Jan 2013 to Dec 2018, 93 patients who were 
diagnosed with unilevel spinal stenosis on MR findings patients and showed discrepancy with MR findings and dermatomes. 17 patients 
who diagnosed other causes of pain (ex: spondylolisthesis, sacroiliac joint dysfunction, lower leg arterial occlusion.) were exclusive. The 
first selective nerve block was performed targeting lesion found on MRI. After 1 week, VAS was checked and the second procedure was 
performed on dermatome level if there was no improvement. VAS was measured 2 weeks and 3 months after the procedure. 
Results: The male was 35 and the female was 41. The diseased lesion finding on the MR images, L3/4 were 12 (bilateral 5 / unilateral 7), 
L4/5 were 43 (17/26), L5/S1 were 21 (9/12). All the 31 patients who had bilateral lesion showed the dermatome level discrepancy. The 31 
patients out of 45 patient who had unilateral lesion showed dermatome level discrepancy, the remainder showed both side pain (11 pts) 
or opposite side pain (3 pts) on the same dermatome level. The average VAS before the selective nerve block was 8.2(6~9). One week 
after the first procedure, the average VAS was 7.2(3~9). Two weeks after the second procedure average VAS was 2.7(0~4) and after Three 
months, average VAS was 4.5(0~7). In 18 patients with recurred pain, microscopic decompression was performed including lesions that 
showed improvement in SNB, and good progress was achieved 3 months after surgery. 
Conclusion: The male was 35 and the female was 41. The diseased lesion finding on the MR images, L3/4 were 12 (bilateral 5 / unilateral 
7), L4/5 were 43 (17/26), L5/S1 were 21 (9/12). All the 31 patients who had bilateral lesion showed the dermatome level discrepancy. The 
31 patients out of 45 patient who had unilateral lesion showed dermatome level discrepancy, the remainder showed both side pain (11 
pts) or opposite side pain (3 pts) on the same dermatome level. The average VAS before the selective nerve block was 8.2(6~9). One week 
after the first procedure, the average VAS was 7.2(3~9). Two weeks after the second procedure average VAS was 2.7(0~4) and after Three 
months, average VAS was 4.5(0~7). In 18 patients with recurred pain, microscopic decompression was performed including lesions that 
showed improvement in SNB, and good progress was achieved 3 months after surgery. 
Acknowledgment: None 
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Introduction: The titanium cage is one of the intervertebral implant used for spondylodesis that has excellent ability in terms of bone fusion 
and strength. However, when a titanium cage is used in the intervertebral joint, problems such as stress shielding and bone dents are 
caused by the elastic modulus of titanium higher than that of human bone. In order to solve these problems, studies on the application 
of porous structures for the development of bone-friendly cage has been conducted. The high void volume fraction of porous structure 
is useful for medical products such as cage because it can make a considerably low elastic modulus. However, there is a possibility that 
the developed porous titanium cages has poor prognosis of surgery depending on the vertebrae body because the bone density of 
each patient was not considered and and quantitative investigation of the interaction between the cage and bone was needed under 
various loads on motion of the vertebrae body. In this study, a finite element method (FEM) was used to suggest a patient-specific porous 
structure of lumbar titanium cage with low elastic modulus considering bone density. 
Materials and Methods:  Finite element model of lumbar is developed based on medical imaging (CT) and verified by comparison with 
studies of vertebrae motion. Gurson-Tvergaard-Needleman (GTN) model and User material model (UMAT) of the user subroutine in 
Abaqus are used to develop the constitutive equation for material properties of porous structure. The material constants of the GTN model 
were derived from previous studies on the titanium porous structure. Finite element analysis (FEA) is performed on four types of loads such 
as flexion, extension, lateral bending and axial rotation by inserting cage into the lumbar intervertebral body. The optimum elastic modulus 
of the cage by series studies using the finite element analysis considering the bone densities and GTN model. Microstructure models of 
porous titanium cage are designed in accordance with optimum elastic modulus and series studies of structural analysis are performed to 
optimize the porous structure of titanium cage. 
Results: The mechanical behavior of the vertebral body and cage under various loads is conducted by adjusting the bone density using 
finite element analysis. The elastic modulus of the optimal porous titanium cage which can significantly reduce the stress of the adjacent 
bone is predicted. The optimal arrangement and shape of the microstructure are proposed by finite element analysis in accordance with 
the optimum elastic modulus. 
Conclusion: The proposed porous structure of the titanium cage in this study is expected to minimize of bone damage. The developed 
computational simulation method will be useful for quantitative prediction of surgery prognosis and development of 3D printing design technology.
Acknowledgment: This research was supported by tge grant from National research foundation of Korea 
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Introduction: Thoracolumbar fractures are among the most common types of damages caused to the spinal cord. Optimal management, 

whether initial operative or conservative treatment for thoracolumbar injury classification score (TLICS) 4 fractures remains controversial. 

The purpose of this study was to compare the results of surgical treatment and conservative treatment in patients with TLICS 4 fractures to 

determine the factors affecting patient outcome. 

Materials and Methods: In this study, 44 patients with TLICS 4 thoracolumbar fractures who underwent early conservative treatment at 

our hospital from 2010 to 2018 were included in this study. We divided patients in 2 groups (conservative treatment group; 18 patients, 

operative treatment group after conservative treatment failure; 26 patients). Patients were followed up for at least 1 year after initiation 

of treatment. The predictors of conservative treatment failure included the patient age, sex, body mass index (BMI), injury mechanism, 

preoperative visual analogue scale (VAS), fracture level, residual spinal canal percentage, kyphotic angle, loss of vertebral body height.  

Results: Residual spinal canal percentage, kyphotic angle, loss of vertebral body height were associated with failure of conservative 

treatment in TLICS of 4 (P < 0.05). Other factors including age, sex, BMI, Preoperative VAS, fracture level have no significant association 

with failure of conservative treatment in TLICS of 4.  

Conclusion: Residual spinal canal percentage, kyphotic angle, loss of vertebral body height were associated with failure of conservative 

treatment in TLICS of 4 (P < 0.05). Therefore, in patients with thoracolumbar fractures of the 4-point TLICS, early surgical treatment may 

be beneficial for patients with these associated factors, rather than conservative treatment. 

Acknowledgment: Residual spinal canal percentage, kyphotic angle, loss of vertebral body height were significantly correlated with failure 

of conservative treatment in thoracolumbar fractures of TLICS 4 points 
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Introduction: Appropriate correction of the lumbar lordosis is crucial to make sagittal alignment in lumbar fusion surgery. Restoration of 

lumbar lordosis can be different depending on which method of interbody fusion such as ALIF, LLIF or TLIF. The position of the cage may 

also determine how much the lumbar lordosis is restored. The purpose of this study is to assess improvement of sagittal alignment after 

TLIF depending on the position of the cage. 

Materials and Methods: 115 patients who underwent TLIF with pedicle screws with a minimum 2-year follow-up were included in this 

study. Mean age was 66.8 years old. Patients were divided into two groups: the anterior cage and posterior cage group depending of 

the position of the cage. The anterior cage vs posterior cage group was determined by whether the center of the cage was in front of the 

vertebral body center or behind of the body on plain radiographs. We evaluated the LL, SL, SVA, PT, SS values between the two groups. 

Statistical analysis was performed by paired T- test and linear mixed model test. 

Results: Anterior cage group included 45 segments and posterior cage group included 123 segments. Lumbar lordosis changed from 30.7 

degree before surgery to 37.8 degree 1-year and 34.8 degree 2-year after surgery in anterior group, while in posterior group it changed 

from 34.8 degree before surgery to 38.9 degree 1-year and 37.2 degree 2-year after surgery. The change of lumbar lordosis between the 

two group was statistically significant at 1-year and 2-year postoperatively. Segmental lordosis changed from 17.9 degree before surgery 

to 21.2 degree 1-year and 21.1 degree 2-year after surgery in anterior group, while in posterior group it changed from 15.7 degree before 

surgery to 17.3 degree 1-year and 16.3 degree 2-year after surgery. Segmental lordosis has tendency that was increased at anterior group 

but the result was not statistically significant. SVA changed from 28.5 degree before surgery to 18.3 degree 1-year and 22.8 degree 2-year 

after surgery in anterior group, while in posterior group it changed from 26.4 degree before surgery to 16.5 degree 1-year and 22.6 degree 

2-year after surgery. SVA has tendency that was decreased at anterior group but the result was not statistically significant.  

Conclusion: Anterior placement of cage at intervertebral space maybe more effective to restore lumbar lordosis than posterior placement 

of cage. 

Acknowledgment: none.
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Introduction: Acute pain management after spinal surgery mostly uses a self-regulating device (PCA) containing narcotic analgesics. it is 

recommended to use multidisciplinary pain control method to reduce the use of narcotic analgesics due to the occurrence of complications. 

Within 48 hours after surgery, Epidural block using local anesthetic is known to be effective and safe method of multidisciplinary pain 

treatment. epidural block is a useful method for accessibility and effectiveness, and good results have been reported. There have been 

studies to compare the analgesic effects of intravenous or epidural injection of PCA devices. There was no clinical study of the control 

group that Epidural block after spinal surgery can replace conventional IV-PCA devices. and there was no data on the necessity of using IV-

PCA between simple decompression and fusion. 

Materials and Methods: we compared the analgesic effects of single ropivacaine epidural injection (EPI-INJ group) and patient-control 

analgesia (IV-PCA group) among the postoperative pain management methods of patients with monosegmental lumbar decompression 

or fusion. The purpose of this study was to evaluate the hypothesis that the analgesic effect is comparable to that of the conventional IV-

PCA treatment group. The patients were divided into the EPI-INJ group and the IV-PCA group using REDCAP before surgery. The primary 

efficacy was evaluated by time-dependent NRS(0, 2, 4, 8, 12, 24, 48 hours, time of discharge), and the frequency of pushed buttons, 

The amount of ketorolac used, the amount of rescue fentanyl used(0, 2, 4, 8, 12, 24, 48 hours), Total amount of fentanyl used measured 

at discharge, the number of nausea and vomiting, constipation, difficulty of urination. Safisfaction for pain-control at discharge for is 

Compared with comparing the preoperative NRS, Oswestry Disability Index (ODI), and 6 weeks after surgery, and at POD 12 weeks 

Results: Participant until now was 16 patients in the EPI group and 21 patients in the PCA group in the fusion group, 21 patients in 

the EPI group and 26 PCA patients participated in the decompression, total 84 patients. One patient in EPI-Fusion group stopped the 

intervention due to severe PONV. There was no difference in time-dependent NRS, the amount of rescue fentanyl used in both fusion and 

decompression group. the frequency of pushed buttons was lower in the EPI group than the PCA group in the fusion group(p=0.001). The 

Satisfaction in the EPI group was better than PCA group in fusion group(p=0.02). nausea and vomiting, voiding difficulties, constipation 

were not diffenent between groups. There was no difference in clinical outcomes(NRS, ODI) at POD 6weeks and 12weeks. 

Conclusion: Epidural block after spinal surgery is highly satisfied with the initial pain control compared to the conventional pain treatment 

method that uses narcotic analgesics via IV-PCA. 

Acknowledgment: none. 
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Introduction: A selective lumbosacral nerve root block is generally is performed under X-ray fluoroscopy, which has the disadvantage of 

radiation exposure and the need for fluoroscopy equipment. We conducted S1 nerve root block, which is one of the common lumbosacral 

nerve root block under ultrasonic guidance.  

Materials and Methods: From March, 2017 to December, 2018, we assessed the effectivenss of ultrasound guided S1 nerve root block 

on 57 patients with S1 radicular symptoms. With the patient in a prone position, an ultrasound scan was performed by placing the probe 

parallel to the body axis. The needle was pointed slightly medial from the lateral side of the probe and advanced toward a hyperechoic 

area in the sacral foramina with ultrasound guidance. Clinical outcome was assessed using a visual analogue scale (VAS) and the Korea 

Modified Oswestry Disability Index(K-MODI) at before, 3 hours, 2 weeks, and 6 weeks after the procedure. 

Results: After nerve block, decreased sensation at the S1 innervated region and pain relief was achieved in all patients except for 3. 

Accuracy of the procedure was 94%. VAS and K-MOMI score was significant improved in 3 hours and 2 weeks after the procedure (P<0.05).  

Conclusion: Ultrasound-guided S1 nerve root block is effective for pain relief without radiation exposure 

Acknowledgment: none
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Introduction: To introduce BESS for lumbar spinal diseases (LSDs) and to inform technical strategies to overcome pitfalls associated with 

early learning periods in mastering the technique. 

Materials and Methods: This study evaluated 63 patients (mean age 63.3 ± 7.6 years) with LSDs who underwent BESS from March to 

December 2018.  To evaluate the learning curve for BESS, the procedures for various LSDs by one surgeon were analyzed in the view of 

shortening of the operating times and reduction of complications. Operation time, , Intra, Post-operative complication Pre, Post- operative 

magnetic resonance imaging were measured. Reviewing of recorded procedures helped in finding the reasons and the implemented solutions.

Results: The 70 cases included 48 for lumbar spinal stenosis (LSS), 14 for degenerative lumbar spondylolisthesis (DLS), 8 for lumbar disc 

herniation (LDH). The operation time for the total cases averaged 87.7±33.6 minutes. It took 102.4±32.4 minutes before 15 cases, but 

53.4±18.6 minutes afterwards. According to diagnosis, it was 68.2±23.7 minutes for one level of LSS, It took 120.2±40.5minutes before 

15cases but 56.3±13.2minutes afterward. For the LDH it changed from 47.1±12.1minutes to 24.3±8.3minutes. Since the 15th cased of 

BESS, it was nearly constant and close to the average time. Prolonged operation times even in some later cases of LSS were mainly from 

struggling against blurred vision due to epidural bleeding. There were 12 cases of complications (17.1%) including 7 cases of dural tear, 1 

case of root injury, and 2 cases of symptomatic hematoma, 2 incomplete decompression on postoperative magnetic resonance imaging. 

Most of the complications occurred before the 20th cases(9/12). 

Conclusion: Despite being a beginner, BESS is a relatively short learning curve period. The overall complication rate in early learning period 

was 17.1%. These could be avoided by establishing precise treatment goals before surgery, early adaptation to magnified regional views on 

an endoscope, and a clear surgical field by controlling epidural bleeding. 

Acknowledgment: The study on the paper submitted did not receive research funding from schools or public institutions 
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Introduction: Although endoscopic procedures for lumbar disc herniation have improved greatly and offer many advantages, the 

indications are limited mostly to non-migrated or low-grade migrated disc herniation. Endoscopic application in herniated disc cases with 

migration is still challenging and technically demanding. The purpose of this study was to determine feasibility of biportal endoscopic/

arthroscopic discectomy for removal of high-grade migrated disc herniation. 

Materials and Methods: A retrospective review was performed on 131 patients who had undergone biportal endoscopic/arthroscopic 

discectomy under the diagnosis of lumbar herniated disc. According to preoperative MRI findings, disc herniation was classified into five 

zones based on the direction and distance from the disc space. Patients were divided into two groups, a high-grade migration group and a 

low-grade or non-migration group. Operation time was compared between two groups. Clinical outcomes were assessed by the Oswestry 

Disability Index (ODI) and visual analog scale (VAS). 

Results: There were five ‘high-grade up’, four ‘low-grade up’, 49 disc level, 51 ‘low-grade down’, and 22 ‘high-grade down’ patients, 

thereby yielding 27 high-grade group patients and 104 low-grade group patients. Demographic data for two groups showed no significant 

difference. Operation time between the two groups was not significantly different (60.74 vs. 65.63 min, p>0.05). Satisfactory results were 

obtained in all cases in both groups. There was no significant difference between the two groups in ODI and VAS. 

Conclusion: Biportal endoscopic/arthroscopic discectomy can be effective for high-grade migrated lumbar disc herniation with no 

prolonged operation time and satisfactory clinical outcomes. 
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Introduction: Until now severe central and foraminal stenosis are usually operated using decompression and spine fusion. But now a day, 

new decompression technique are developed.   It is possible to decompress very selectively if main stenotic area is determined. There are 

several decompression methods, ipsilateral paraspinal approach and contralateral approach.  Ipsilateral paraspinal approach is a good 

method but it could make some instability. Contralateral approach is somewhat difficult to perform but it could make less instability by 

remaining outer area of superior articular facet.   

Materials and Methods: Thirty-four cases with central stenosis or foraminal stenosis was operated by contralateral decompression with 

last removal of ligamentum flavum  by biportal technique. Average age was 67 years old (from 58 -69). Combined stenosis(central, lateral 

recess and foraminal) were were located in several areas, L4-5, L3-4, L2-3, L5-S1 .  Two cases were junctional problem cases. Follow up 

was at least more than 6 months. Contralateral decompression with last removal of ligamentum flavum by biportal endoscopic spine 

surgery was performed from contralateral side.  Ligamentum flavum was not removed at first . En Bloc ligamentum flavum removal was 

performed after bone working to prevent dural tear.   

Results: All patients were recovered from there preoperative pain and radiating pain. According to McNab criteria, Twenty-two  patients 

had excellent score and 10 patients had good, one fair, and one poor. There was one dural tear.     

Conclusion: Contralateral decompression with last removal  ligamentum by biportal endoscopic spine surgery  is effective procedure for 

combined stenosis(central,  lateral recess and foraminal stenosis). 
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Introduction: The oblique lumbar interbody fusion (OLIF) procedure is one of the minimally invasive spine surgery techniques and is being 

frequently attempted recently to treat lumbar degenerative disease. It has been reported that it effectively decompresses stenotic lesions 

indirectly by inserting a higher and larger profile cage anteriorly, which reduces spondylolisthesis and widens the disc space. However, 

it has limited effect for severe central canal stenosis, since it does not perform direct decompression. Authors have previously reported 

the clinical results of a new combination of minimally invasive technique of OLIF with biportal endoscopic spinal surgery (BESS) for direct 

central decompression for severe central stenosis as a pilot study. Therefore, through this current study, we evaluated the more than 1-year 

follow up clinical results of this combination technique by comparing it with conventional transforaminal lumbar interbody fusion (TLIF).   

Materials and Methods: For patients who were indicated for fusion surgery due to spondylolisthesis (more than one segment) or foraminal 

stenosis with concomitant severe central canal stenosis, authors performed the combination technique (OLIF and BESS) or conventional 

TLIF. The patients were divided into two groups according to the procedure: group A for the combination technique and group B for TLIF. 

From June, 2016 to December, 2017, 40 patients were enrolled (20 patients in group A and 20 patients in group B), the operative time, 

blood loss, complications, and clinical results have been evaluated. The clinical results were analyzed by Visual Analog Scale (VAS) scores, 

Oswestry Disability Index (ODI), Roland Morris Disability Questionnaire (RMDQ), and Modified Macnab criteria of preoperative, 1 month, 3 

months postoperative, and final follow-up of at least a year postoperative. 

Results: The estimated blood loss per segment of group A was 166.36 ± 93.40 ml, and group B was 435.15 ± 242.97 ml, which was 

statistically significant (p=0.028). Operative time per segment was 150.65 ± 85.24 minutes in group A and 124.90 ± 49.31 minutes 

in group B, which was not statistically significant (p=0.057). In group A, all clinical outcome parameters improved significantly after 

surgery compared to preoperative status (p<0.05). There were no significant differences between the two groups in clinical results. No 

complication occurred in both groups.  

Conclusion: The new combination technique of OLIF and BESS can be regarded as an effective alternative procedure to treat both 

foraminal and central stenotic lesions of lumbar degenerative disease. 

Acknowledgment: None 
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Introduction: Generally, direct compression through the anterior side of vertebra using microscope during OLIF or ALIF. The purpose of 

this study is to report the clinical and imaging outcomes of microscope assisted direct decompression during oblique lumbar interbody 

fusion(OLIF) or anterior lumbar interbody fusion(ALIF). 

Materials and Methods: Twelve patients who were received microscope assisted direct decompression during OLIF or ALIF for lumbar 

spinal stenosis were enrolled. The OLIF was performed for the lesion upper than the L4-5 or in the case of multi-segment disease. The 

ALIF was performed for the lesion at the L5-S1. After anterior surgery, percutaneous pedicle screw fixation was performed and we did 

not have an additional decompression posteriorly in the all cases. For the clinical outcomes, we evaluated Short Form 36(SF 36) and 

Oswestry Disability Index(ODI) score. The clinical results were followed up at 1 year and 6 months. For the imaging outcomes, we obtained 

postoperative lumbar magnetic resonance imaging(MRI). 

Results: Nine patients were received the OLIF and 3 patients were treated by the ALIF. In the clinical outcomes, SF 36 was improved from 

25.4 to 69.8 and ODI score was also reduced from 69.8 to 20.1. In the imaging outcomes, all patients had severe stenosis and the stenosis 

decompressed to mild in 9 cases and moderate in 3 cases postoperatively. 

Conclusion: We could obtain the good clinical outcomes and effective decompression through microscope assisted direct decompression 

during OLIF or ALIF. 
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Introduction: Traditional treatment for symptomatic lumbar stenosis with leg pain is laminectomy, which is direct posterior decompression 

of nerve. However, recently, leg pain may also be successfully alleviated indirectly through restoration of intervertebral and foraminal height 

and correction of spinal alignment by minimally invasive lateral lumbar interbody fusion (LLIF). We analyzed the clinical and radiological 

results of indirect decompression for degenerative lumbar disease associated with spinal stenosis treated by lateral lumbar interbody fusion  

without direct decompression and evaluate factors affecting clinical outcome. 

Materials and Methods: Patients who underwent percutaneous or open pedicle screw fixation after indirect decompression without 

laminectomy for degenerative lumbar disease with lumbar stenosis were enrolled. We reviewed the medical records and radiographs of 

patients who were followed-up for more than 1 year. Clinical results included visual analogue scale (VAS) scores for leg pain and lower 

back pain, and Oswestry Disability Index (ODI) scores. Radiological results included narrowest cross-sectional area of the thecal sac 

(CSA), Schizas grade for lumbar stenosis, intervertebral and foraminal height. Radiological results were measured preoperatively and at 

postoperative 1 year. Clinical and radiological results were analyzed using the generalized estimation equation. 

Results: Fifty-two patients with 95 levels were analyzed. The preoperative Schizas grade was measured grade C in 25 patients (48.0%) and 

grade D in 20 patients (38.4%) and so, severe stenosis case was 86.4%. Clinical results showed that lower back pain improved significantly 

from mean VAS 5.0 to 2.1 and leg pain improved significantly from mean VAS 6.2 to 1.0. The mean ODI improved significantly from 23.2 

to 11.0. At 1 year follow-up, 40 patients (76.9%) had no leg pain and 9 patients (17.3%) had VAS less than 4. Three patients (5.8%) had 

VAS of 7 or more, and one of them required additional surgery for direct decompression at 8 months postoperatively. In the radiographic 

analysis, the minimum CSA increased significantly from 0.7 cm2 to 1.3 cm2 at 1 year follow-up. The mean intervertebral height increased 

significantly from 9.6mm to 12.9mm, and mean foraminal height increased significantly from 18.4 mm to 22.5 mm. 

Conclusion: Clinical and radiological results were significantly improved after indirect decompression by LLIF for degenerative lumbar 

disease with lumbar stenosis. If patients are selected appropriately, indirect decompression can be a useful surgical option in patients 

having moderate, and even severe spinal stenosis. 

Acknowledgment: None 

Keywords: Degenerative lumbar disease, Lumbar stenosis, Indirect decompression, Lateral interbody fusion 



222

The 63rd Annual Congress of the Korean Orthopaedic Association

Oral Presentations

 Presentation No. 409  

Title: Unilateral Biportal Endoscopic Lumbar Interbody Fusion (ULIF) Versus Conventional Posterior Lumbar Interbody Fusion (PLIF) for 2 

lumbosacral segment : Clinical and Radiological Outcomes of One-Year Follow-up

Authors:  SEUNG-HYUN CHOI1 , MAN-KYU PARK1 , SANG-KYU SON1 , WEON-WOOK PARK1 

Presenter: SEUNG-HYUN CHOI Corresponding Author: SEUNG-HYUN CHOI  Field: Spine

Affiliation: 1. PARKWEONWOOK HOSPITAL { Orthopaedic }   

Introduction: This study compared clinical and radiological outcomes of unilateral biportal endoscopic lumbar interbody fusion (ULIF) to 

those of conventional posterior lumbar interbody fusion (PLIF) for 2 lumbosacral segment. 

Materials and Methods: 50 ULIF (age, 67+/-5 years) and 51 PLIF (68+/-8 years) patients for 2 lumbosacral segment followed more than 1 

year were selected. Parameters for surgical techniques (operation time, whether transfused), clinical results [visual analogue scale (VAS) 

for back and leg pain, Oswestry disability index (ODI)], surgical complications (dural tear, nerve root injury, infection, hematoma), and 

radiological results (cage subsidence, screw loosening, fusion) between the 2 groups were compared. 

Results: The PLIF group demonstrated a significantly shorter operation time and more transfusions done than the ULIF group. The VAS for 

leg pain in both groups and for back pain in the ULIF group significantly improved at 1-week, while the VAS for back pain in the PLIF group 

significantly improved at 1-year. ODI scores improved at 1-year in both groups. Complication rates were not significantly different between 

groups. Fusion rates with definite and probable grades were not significantly different between groups. 

Conclusion: ULIF is less invasive while just as effective as conventional PLIF in improving clinical outcomes and obtaining clinical fusion. 

However, ULIF has a longer operation time than PLIF. The authors suggest that the ULIF, which is a minimally invasive procedure, is an 

alternative treatment option for conventional PLIF. 
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Introduction: Biportal endoscopic spine surgery (BESS) is extending its application to most kind of spine surgeries. But intraoperative 

bleeding is concealed by saline pressure and hemostasis is not easy. Postoperative spinal epidural hematoma (POSEH) is one of the major 

concerns of this emerging technique. We would like to investigate the incidence of POSEH in BESS comparing to a conventional spine 

surgeries (CSS). 

Materials and Methods: The patients who underwent a non-fusion decompressive spine surgery due to degenerative lumbar spinal 

stenosis (LSS) or herniated lumbar disc (HLD) or both between Jan. 2015 to Mar. 2019 were reviewed retrospectively. Before Mar. 2017, all 

patients received CSS. From then on, we did all patients with BESS. Those who had a revision surgery, foraminal stenosis, extraforaminal 

herniated disc and instrumented surgery were excluded. The incidence of symptomatic POSEH that demanded a revision surgery for 

hematoma evacuation was compared between CSS and BESS. The diagnosis was made by clinical manifestations and MRI and confirmed 

by postoperative improvement.  106/142 cases (75%) of CSS and 83/95 cases (87%) of BESS had postoperative magnetic resonance 

imaging (MRI) exam. The maximal compression of cauda equina by POSEH was measured by 4 grade scale in available cases at a T2 

axial image as follows; hG1: thecal sac compression less than one quarter, hG2: between one quarter and half, hG3: between half and 

three quarter, hG4: more than three quater obstruction. The neurological state was evaluated by 5 grade scale as follows; nG0: normal, 

nG1: unilateral or bilateral leg pain and numbness, nG2: unilateral motor weakness. nG3 bilateral motor weakness, nG4: cauda equina 

syndrome. The indications of hematoma evacuation were more than hG3 on MRI and more than nG1 in neurological exam. The incidence 

of symptomatic POSEH and radiological POSEH were compared.  As a subgroup analysis, risk factors of POSEH in BESS were investigated. 

Results: There were 142 patients in CSS and 95 patients in BESS. Two groups were homogenous in age, sex, diagnosis, number and level 

of operated segments. There was significant difference in the incidence of symptomatic POSEH as 2/142 (1.4%) in CSS and 8/95 (8.4%) 

in BESS (P=0.004). The radiological thecal sac compression by hematoma was hG1 65, hG2 35, hG3 5, hG4 1 cases in CSS and hG1 

33 (39.8%), hG2 (30.1%), hG3 22 (26.5%), hG4 3 cases (3.6%) in BESS. The difference was significant (P<0.001). All revised patients 

improved immediately and there was no residual neurological sequale by POSEH. In BESS subgroup analysis, the risk factor of high grade 

thecal sac compression by hematoma was diagnosis of spinal stenosis (OR=0.077,P=0.003) 

Conclusion: The incidence of POSEH was significantly higher in BESS. The diagnosis of stenosis was a risk factor. 
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Introduction: The use of conventional spinal decompression surgery for thoracic ossification of ligament flavum (OLF) can be limited by 

technical difficulties and a restricted field of vision. The purpose of this study is to describe the technique for decompression procedure 

using unilateral biportal endoscophy (UBE) for thoracic OLF and analysis of clinical postoperative results. 

Materials and Methods: The authors performed a unilateral laminotomy with bilateral decompression using a unilateral biportal 

endoscophy in patients with thoracic OLF. The authors enrolled only patients who underwent follow-up for longer than 12 months after 

UBED. Fifty-eight patients were enrolled in this study. This approach was based on 2 portals: one portal was used for continuous input and 

endoscopic viewing and the other portal was used for continuous output and manipulating the instruments used in the decompression 

procedures.

Results: Neural decompression was effectively performed in all enrolled patients. The male-to-female ratio was 3:1. Involvement of the 

upper thoracic region was seen 11 times; of the middle region 8 times, and of the lower region 40 times (several patients had involvement 

in more than one region). About half of the patients complained of gait disturbance on admission caused by the markedly enlarged OYL. A 

dural tear in one patient was the only observed complication. 

Conclusion: From a surgical point of view, unilateral biportal endoscopy (UBE) is very similar to microscopic spinal surgery, permitting 

good visualization of the contralateral sublaminar areas. The authors suggest that the UBE, which is a minimally invasive procedure, is an 

alternative treatment option for thoracic OLF. 

Acknowledgment: none 

Keywords: unilateral biportal endoscopy (UBE); thoracic ossification of ligamentum flavum (OLF); endoscopic decompression

 Presentation No. 412  

Title: Thoracolumbar Burst Fractures Surgical Treatment – Posterior Bone Graft with or without decompression using Unilateral Biportal 

Endoscophy (UBE) and Percutaneous Pedicle Screw Fixation (PPSF)

Authors:  SEUNG-HYUN CHOI1 , MAN-KYU PARK1 , SANG-KYU SON1 , WEON-WOOK PARK1 

Presenter: SEUNG-HYUN CHOI Corresponding Author: SEUNG-HYUN CHOI  Field: Spine

Affiliation: 1. PARKWEONWOOK HOSPITAL { Orthopaedic }   

Introduction: Conventional decompression of the neural canal and pedicle screw fixation requires a considerable amount of lamina, 

facet joint resection and blood loss. The authors assumed that it would be possible to decompress the retropulsed bone fragment, to 

decorticate lamina and graft bone using unilateral biportal endoscophy (UBE). In this way, surgical treatment of unstable burst fractures 

can be performed less invasively. 

Materials and Methods: A retrospective review and analysis was performed of the cases of 20 patients with thoracolumbar burst fractures 

surgically managed via decompression of the retropulsed bone fragment and decortication lamina and graft bone using unilateral biportal 

endoscophy (UBE) (2016-2017). This approach was based on 2 portals: one portal was used for continuous input and endoscopic viewing 

and the other portal was used for continuous output and manipulating the instruments used in the decompression procedures. The 

patients with neurologic symptom was applied with decompression, decortication and bone graft all together. The patients without 

neurologic symptom was applied with decortication and bone graft only. And then, percutaneous pedicle screw was inserted. The surgical 

outcomes were evaluated by the estimated blood loss, operative time, hospital stay, and need for revision. The clinical outcomes were 

evaluated using the numerical rating scale pain score. Radiographic outcomes were assessed with follow-up CT scans. 

Results: All patients were successfully managed with percutaneous minimal invasive procedures. The average operative time was 68 

minutes (range 52 to 105 min). The average intraoperative blood loss was 75 mL (range 50 to 220 mL). After a mean follow-up of 13.4 

months (range 12 to 18 mo), 17 of 20 (85.0%) patients had a satisfactory result (9 excellent and 8 good) and 2 of them fair. No surgical 

complications developed and no revisions were required. 

Conclusion: With UBE and percutaneous pedicle screw system, the procedure has been proved as relatively safe and a minimally invasive 

approach for the management of thoracolumbar burst fracture with or without neurologic deficit. The use of UBE for thoracolumbar burst 

fractures yields perioperative and clinical outcomes comparable to those using conventional decompression and fusion surgery. 
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Introduction: Recurrent lumbar disc herniation represents a major cause of surgical failure. While the results of surgical outcomes on 

recurrent lumbar disc herniation are known to be favorable, there is controversy over standardized surgical technique. The purpose of this 

observational study was to assess the clinical outcomes and perform a preliminary analysis of the effectiveness of the redo discectomy 

assisted with biportal endoscopic technique in the recurred lumbar disc herniation. 

Materials and Methods: We enrolled 16 consecutive patients who had lumbosacral radiculopathy with recurred disc pathology after the 

conventional open discectomy. All patients were taken the redo lumbar discectomy assisted with biportal endoscopic technique. The 

two independent surgical ports were made right inside the inter-pedicular line of the target segment and on the intact lamina of upper 

and lower vertebra. After the peeling of the soft tissue from the vertebral lamina, this helps to easily identify the transversing nerve root 

without possibly dealing a fibrotic tissue which was adhesion with neural structures in the interlaminar space where was performed the 

flavectomy. Clinical outcomes were analyzed using a visual analogue scale (VAS) and modified MacNab’s criteria. 

Results: All patients included in the final analysis. Mean follow-up was 7.8 ± 2.98 months (6-12 months). The VAS improved significantly 

over baseline score (P < 0.001) from 2 days after surgery, and lasted until the last follow up. No patient required revision surgery for 

sustained or aggravated symptoms during whole follow-up period. Base on the modified MacNab’s criteria, the surgical outcomes were 

excellent in 10 and good in 6. 

Conclusion: Redo discectomy assisted with unilateral biportal endoscopic technique is feasible, is associated with rapid recovery, and 

effective in terms of there being less chance of lumbar arthrodesis and unintended neural injury. This technique can be an alternative to 

conventional redo discectomy. 
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Introduction: Pedicle subtraction osteotomy (PSO) has emphasized the need for meticulous surgical technique to prevent serious 

complications, as PSO is associated with a higher complication rate than other adult spinal reconstructive surgeries. However, little was 

known about the rate and risk factors of radiological complications after PSO for thoracolumbar kyphosis in patients with ankylosing 

spondylitis (AS). The purpose of our study was to investigate the rate and risk factors of radiological complications after PSO for 

thoracolumbar kyphosis in patients with AS. 

Materials and Methods: A total of 230 consecutive patients with an average age of 43.4 years who underwent one level PSO were 

enrolled in the study. The patients included 20 women and 210 men. The average follow-up period was 39.0 months. The causes of 

radiological complications were divided into 2 types: surgical/technical failure and mechanical failure. 

Results: Preoperative sagittal vertical axis was 18.5±69.3 cm, which improved to 4.9±4.6 cm after PSO. Of the 77 patients (33.5%) who 

developed minor or major radiological complications, 56 patients developed surgical/technical failure (overall incidence of technical failure, 

24.3%), and 21 patents developed mechanical failure (overall incidence of mechanical failure, 9.1%). Fourteen patients (6.1%) underwent 

reoperation. However, of the 77 patients with radiological complications, the rate of revision surgery was 18.2%. The common radiological 

complications were as follows:  sagittal translation in 24 patients, coronal imbalance in 20, under-correction in 8, delayed union in 8, 

and distal junctional failure and kyphosis in 8. The common causes of reoperation were coronal imbalance in 4 patients, symptomatic 

malposition of the pedicle screws in 3, and distal junctional failure in 3. Delayed union was statistically correlated with posterior sagittal 

translation (p=0.007). 

Conclusion: PSO could be the most effective surgical procedure for the correction of thoracolumbar kyphosis in patients with AS. However, 

the results from the present study suggest that a higher incidence of radiological complications related to surgical technical and mechanical 

failures may develop. 
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Introduction: Delirium is an acute and relatively sudden decline in attention-focus, perception, and cognition and known to occur 

usually in the elderly people. Several previous reviews indicate that delirium may affect a large proportion of orthopedic patients and 

report prevalence rates of 28% to 61% Although the incidence in hip and knee joint surgery has been widely reported, there are few 

studies regarding postoperative delirium in spine surgery. To investigate the correlations between delirium factors, especially Age and 

postoperative complications in elderly spine patients 

Materials and Methods: Total 300 patients(each 130 patients aged 65 -74years old, 110 patients aged 75-84 years old, 60 patients aged 

over 85 years old) who underwent surgical treatment for spine from March 2014 to March 2018. 31 patients (10.3%) had postoperative 

delirium and 269 patients (89.7%) of the control group were compared for the factors known to cause delirium. Particularly, we divided 

into 3 groups to see the relation with age. 1 group were 65-74 years old, 2 groups were 75-84 years old, and 3 groups over 85 years old. 

Results: The prevalence of previous delirium, cognitive impairment, more underlying diseases, Postoperative hypoxia, postoperative 

electrolyte imbalance, post-operative hemoglobin albumin levels, operation time were significantly associated with delirium (p <0.05), 

Especially As age increased, there was a strong association. 1 group 7 patients(5.3%), 2 group 11(10%) patients, 3 group 10(16%) 

patients were delirium. 

Conclusion: The causes of postoperative delirium in elderly patients with spine surgery are multifactorial. but, As the age increased, there 

was a strong positive correlation with the incidence of the delirium. Therefore, we should be aware of and take precautions against the 

occurrence of postoperative delirium after spine surgery in patients of older age. 
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Introduction: The Adamkiewicz artery (AKA) is the largest anterior radiculomedullary artery (ARMA) and the main vascular supply of 

the anterior spinal artery (ASA). The ASA-AKA junction has been classified as type I with a small-calibered ASA and type II with a large-

calibered ASA almost same to the ascending AKA. The type I is considered to have higher risk of neurological complication than the type 

II in cases with AKA injury. Objectives of this study was to evaluate the anatomical factors to determine dominant or non-dominant AKA 

that is important in developing postoperative neurological complications following iatrogenic AKA injury. 

Materials and Methods: Eight fresh human cadavers (age of death, 78.6 +/- 11.6 years) were selected. For all specimens, 500-mL of 

colored latex (Wards’s Natural Science, NY) was injected through each side of the common carotid artery/vein and another 500-mL of 

latex was injected through each of femoral artery/vein to grossly differentiate the small sized arterial and venous vessels in the spine. Spinal 

structure from mid-cervical through upper sacral region was separated from the body at a week after latex injection. After resecting the 

laminae and the spinous process posteriorly, the intradural structures were fixed with 4% formaldehyde solution. The AKA, other ARMAs 

and the ASA were observed under the microscope after resecting the spinal cord posteriorly. Number of all ARMAs, side and region of 

the AKA and other ARMAs, type of the ASA-AKA junction, and the topographical location of bifurcating point of the AKA from the 

segmental artery were evaluated. Two types of ASA-AKA junction were compared statistically with the selected parameters. 

Results: Three specimens (37.5%) had just one ARMA (AKA) and 5 specimens (62.5%) had the AKA with the other ARMAs in the 

thoracic and lumbar regions. The AKA entered the dura mater at the left side in all specimens. The AKA entrance was in the lower 

thoracic region (T9-T12) in 6 specimens (75%), in the mid-thoracic region (T8) in one (12.5%), and in the lumbar region (L2) in one 

(12.5%). Five specimens were in type I (62.5%) and 3 specimens were in type II (37.5%) ASA-AKA junction. Type I junction demonstrated 

significantly more ARMAs (2.2+/-0.4) than type II junction (1.0+/-0) (P=0.004). All 3 specimens with type I junction had multiple ARMAs 

and all 5 specimens with type II had single ARMA, and this difference between 2-junction types were statistically significant (P=0.018). 

Topographical parameters were not different in two types. 

Conclusion: Specimens with type I junction always demonstrated the multipe ARMAs and those with type II demonstrated the single 

ARMA (AKA). This difference suggests that the number of ARMAs in the thoracic and lumbar regions is one of important factors to 

determine neurological complications in cases with AKA disruption. 
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Introduction: Postoperative spinal infection is known to occur around 0.2 to 16.7% and has an adverse prognosis compared to primary 

infection. There is no nationwide data focused on incidence and association factors of spinal infection in Korea. The purpose of this study 

is to investigate the incidence and association factors of postoperative spinal infection using Medicare claim data provided by Health 

Insurance Review and Assessment Service (HIRA). 

Materials and Methods: This study was conducted using data from the HIRA from January, 2012 to August, 2016. Patients undergone 

spine surgery (Discectomy, Arthrodesis, Decompression) were included. Postoperative spinal infection was defined as spinal infection 

diagnosed within one year of spine surgery. Patients diagnosed with infection before or at the time of primary surgery were excluded. 

Statistical analysis was performed using one-way ANOVA test, Cox proportional hazards model. 

Results: Total of 512,812 cases of postoperative spinal infection occurred during the study period and prevalence was 2.3% 

(11,646/512,812). Association factors of postoperative infection were as followed: Steroid use(HR 1.97, P < 0.001), diabetes(HR 1.21, p < 

0.001), liver disease(HR 1.04, p = 0.147), dialysis(HR 1.49, p < 0.012), rheumatoid disease(HR 1.13, p = 0.009), congestive heart failure(HR 

1.16, p = 0.015), peptic ulcer disease(HR 1.09, p < 0.001), Charlson comorbidity score ≥ 3(HR 1.22, p < 0.001).  

Conclusion: Postoperative spinal infection has a relationship with many patients- or surgery- related factors. Therefore, if a patient have a 

plan for association factors mentioned above in this study, careful treatment should be made to prevent postoperative infection. 
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Introduction: Spinal anesthesia is increasingly viewed as a reasonable alternative to general anesthesia for lumbar spine surgery in elderly 

patients. However, the clinical outcomes of spinal anesthesia in elderly patients undergoing lumbar spine decompression and combined 

decompression and fusion procedures are limited in the literature. The aim of this study was to report our experience and good clinical 

outcomes using spinal an¬esthesia in elderly patients mean aged 80 and older undergoing lumbar spine surgery. 

Materials and Methods: Elderly patients mean aged 81.2 (range 72-93 years) who underwent lumbar spine surgery under spinal anesthesia 

between April 2018 and May 2019 were enrolled. A total of 13 patients were included in the study; 11 patients underwent lumbar 

decompression or discectomy and 2 patients underwent com¬bined decompression and fusion procedures. 5 patients were classified 

as American Society of Anesthesiologists Ⅲ, and 8 patients were classified as American Society of Anesthesiologists Ⅱ. All patients had 

one or more comorbidities including hypertension, diabetes, cardiovascular disease, cerebrovascular disease, lung disease, hip or knee 

osteoarthritis and cancer etc. Throughout surgery, hemodynamic parameters including blood pressure and heart rate were monitored. 

Postoperatively, incidence of delirium, urinary retention, pulmonary complications such as atelectasis, pneumonia and pulmonary effusion, 

severe complications, mortality and time spent from bed rest after surgery to ambulation were documented. Patient satisfaction was also 

assessed by top box score. 

Results: None of the patients had pulmonary complications postoperatively. Only 1 patient (7.7%) developed delirium and consulted to 

department of psychiatry. All patients were elderly, so preoperative urinary cannulation was done just before surgery except only 1 patient 

who had 1 level decompression, and de-cannulation was done after ambulation. Only 2 patients (15.4%) developed urinary retention after 

urinary de-cannulation. 10 patients (76.9%) were ambulatory on at least 2 days after surgery. No mortality and severe complications such 

as stroke, permanent loss of function, or pulmonary embolism occurred. None of the cases required conversion to general anesthesia. 

Patients reported a high level of satisfaction after the procedure. 

Conclusion: These results demonstrate that spinal anesthesia is a safe, viable and satisfactory method of anesthesia for elderly patients 80 

years and older undergoing lumbar spine surgery. Further prospective studies will be needed to confirm these findings. 

Acknowledgment: The authers thanks Prof. Kibum Pak, department of anesthesia, DONGSAN HOSPITAL, KEIMYUNG UNIVERSITY 

SCHOOL OF MEDICINE, for his support of this research. 
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Introduction: Sarcopenia has been clinically significant as pathological states in the aging population. Most patients with degenerative 

lumbar disease are older and often accompanied by low physical activity due to neurogenic claudication and these patients often 

showed sarcopenia and osteoporosis with low muscle mass. The prevalence of sarcopenia in patients with stenosis is reported to be 

about 24%. However, the prevalence and the clinical effect of sarcopenia on post-operative have not been reported in the patients who 

required surgery. The purpose of this study was to investigate the effect of sarcopenia on postoperative clinical outcomes in patients with 

degenerative lumbar diseases. 

Materials and Methods: We performed a prospective cohort study comparing pre- and post-operative clinical outcomes in patients who 

underwent surgery for degenerative lumbar diseases (n=42). Based on the consensus of Asian Working Group for Sarcopenia, patients 

were divided into two groups: Group A (28 cases with stenosis) and Group B (14 cases with sarcopenia and stenosis). 

Results: The prevalence of sarcopenia was approximately 33% (n=14/42). There was no statistically significant difference between 

two groups before surgery. After surgery, while there was no difference in VAS between two groups (p = 0.788), the Group B showed 

higher ODI score (p=0.049), and lower EQ-5D (p=0.009). In gait analysis, gait speed and stride length were significantly lower (p=0.028, 

p=0.049) and GA (gait asymmetry) was higher in Group B (p=0.030). Additionally, comparing the changes in VAS, ODI and EQ-5D in pre- 

and post-operation, ODI and EQ-5D showed a significant difference between groups (p=0.039, p=0.033) whereas VAS represented no 

difference (p=0.339). 

Conclusion: The prevalence of sarcopenia was 33% in degenerative lumbar disease patients. Clinical findings with ODI, EQ-5D, gait 

speed, stride length, and gait asymmetry were worse than those without sarcopenia. It is suggested that sarcopenia affects functional 

improvement of patients with degenerative spinal disease in the post-operation. 
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Introduction: No study has reported an effect of the lumbar spinal stenosis on bone mineral density (BMD) for patients undergoing 

osteoporosis treatment. To our knowledge, this is a first study to investigate whether lumbar spinal stenosis affects the therapeutic efficacy 

of ibandronate in patients with osteoporosis. 

Materials and Methods: A retrospective review was performed for 398 patients treated with ibandronate from January 2003 to December 

2017. Eighty-three patients with osteoporosis alone were included as group I and 76 patients with osteoporosis and spinal stenosis were 

included as group II. The mean BMD and changes of the BMD for three-year follow-up were evaluated in each group, and compared 

between the two groups. 

Results: Significant improvements of BMD were observed for three-year follow-up in the group I (p<0.05). However, significant 

improvement was observed only in first year in group II (p = 0.00). Although the initial BMD was similar between the two groups (-3.71 

vs. -3.79, p>0.05), the mean BMD at one-year follow-up was significantly different (-3.39 vs. -3.58, p=0.04). In addition, change of BMD 

in first year (0.32 vs. 0.21, p=0.04) and total change of BMD (0.58 vs. 0.34, p=0.00) were significantly greater in the group I than in the 

group II. 

Conclusion: The therapeutic efficacy of ibandronate was better in patients with osteoporosis alone than patients with osteoporosis and 

lumbar spinal stenosis. Careful consideration should be taken for osteoporosis treatment combined with spinal stenosis. 
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Introduction: Osteoporotic vertebral fractures generally result in an increased kyphotic angle, which in turn may lead to disturbances in 

pulmonary function. The objective of the present study was to evaluate pulmonary function in osteoporotic vertebral fracture patients. 

Materials and Methods: This study was enrolled in 96 patients and was classified three groups, 30 patients with osteoporotic vertebral 

fractures (Group 1), 30 patients with chronic back pain (Group 2) and 36 patients with chronic pulmonary diseases patients (Group 3). We 

investigated radiologic study of thoracic kyphotic angle and the bone mineral density (BMD). We examined expiratory relaxed forced vital 

capacity (FVC) and forced expiratory volume in 1 s (FEV1). 

Results: The mean age, T-score of BMD, FVC, FEV1 were 73.97 years, -3.06, 75.66, 79.93 in Group 1, 73.73 years, -2.64, 84.50, 91.87, 

in Group 2, 72.67 years, -2.13, 91.64, 91.03 in Group 3. There was no significant difference of age, sex, BMI for groups 1-3, respectively 

(p>0.05). Patients with osteoporotic vertebral fracture (Group 1) had lowest bone mineral density (p=0.01) and forced vital capacity (FVC) 

(p=0.01) among three groups. The osteoporotic vertebral fracture (Group 1) had worse pulmonary dysfunction than chronic pulmonary 

diseases patients (Group 3) (p=0.01). The thoracic kyphosis was associated with FEV1(r=-0.309,p=0.01). 

Conclusion: These results suggest that osteoporotic vertebral fractures have an increased kyphotic angle and present a decrease in lung 

volume than the chronic pulmonary diseases patients. The pulmonary dysfunction might in turn increase new vertebral fracture risk, 

suggesting a complex bidirectional interaction. 

Acknowledgment: We thank Dr. Chan-woo Park, Department Respiratory Medicine for assistance with pulmonary function test that 
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Introduction: Study Design: Retrospective cohort study. Purpose: To evaluate the relationship between the progression rate of 

compression before Balloon Kyphoplasty(KP) and the etiology of early adjacent vertebral fractures after augmentation Overview of 

Literature: Osteoporotic vertebral compression fractures (OVCF) can be effectively treated with polymethylmethacrylate(PMMA) vertebral 

augmentation. However, to the authors’ knowledge, some studies have reported that the risk of newly developed fractures increases at 

the adjacent vertebra after KP. The aim of this article is to review the available peer-reviewed literature, regarding adjacent vertebral body 

fractures after kyphoplasty augmentation 

Materials and Methods: Methods: Total 75 patients with painful OVCF who underwent KP were enrolled from January 2010 to January 

2018. Early adjacent vertebral fractures were defined as new fractures that had developed within 3 months after surgery. Sex, age, body 

mass index (BMI), bone mineral density (BMD), family history of hip fracture, frequent falling, certain comorbid conditions(e.g Reumatoid 

arthritis, COPD, parkinson’s), alcohol intake, tobacco smoking, Calcium/vitamin D deficiency, estrogen deficiency, use of glucocorticoid, 

vertebral height, kyphotic angle, inadequate physical activity, Visual Analog Scale score, cement amount, and leakage were evaluated as 

risk factors for early  adjacent vertebral fractures. Variable imminent risk was included in this study. 

Results: Results: Early adjacent vertebral fractures were identified in 11 (14.5%) of the 75 patients. The mean time to diagnosis of fractures 

was 1.8±0.8 months after KP. The average patient age was 76±3.8 years, average BMI was 23.2±3.5 kg/m2, and mean BMD was 3.6±1.2 

g/m2. Progression ratio of compression in early adjacent vertebral fracture group was 35±1.2%/week, and in no early adjacent vertebral 

fracture group was 5±2.1%/week. There were no significant differences in terms of age, BMI, BMD, kyphotic angle, or vertebral body 

height ratio between the fracture and control groups. 

Conclusion: Conclusions:  Rapid progression rate of compression increased the risk of early adjacent vertebral fractures after balloon KP. 
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Introduction: To evaluate the safety and usefulness of implant removal in patients who had undergone percutaneous screw fixation for 

thoracolumbar fractures. 

Materials and Methods: We analyzed 68 patients (Conventional Posterior fixation, CPF 43 vs Percutaneous Screw Fixation, PSF 25) who 

had undergone surgery for thoracolumbar fractures. Single segmental, unstable burst fractures and flexion-distraction injuries were 

included in the study. In the CPF group, implant removal was performed at an average of 11.3 months after the surgery and in the PSF 

group, implant removal was performed at an average of 8.6 months after the operation. Wedge and local kyphotic angles, were measured 

in plain radiograph. The range of motion of each segment was recorded by flexion-extension lateral radiographs at 3 month after the 

removal of implants. 

Results: Patient demographics, mechanisms of injury, fracture morphologies, and the outcomes of index fracture surgeries were similar in 

the 2 groups (PSF vs CPF). As to perioperative data for fixation, there were significant difference in operation time, blood loss, duration 

of hospitalization. The PSF group showed a better outcome than that in the CPF group(p<0.05). There were no significant differences in 

wedge angle, local kyphotic angle, ΔKyphotic angle in postoperative plane radiographs(p>0.05). There were no significant differences in 

wedge angle, local kyphotic angle after implant removal(p>0.05). There was a significant difference in segmental montion angle(p=o.oo), 

the PSF group had higher segmental motion angle than in the CPF group(PSF: 5.9±3.2°, CPF: 1.7±1.2°).    

Conclusion: While the PSF technique for the treatment of thoracolumbar fracture can achieve the similar result of reduction and fixation 

with the CPF technique, PSF technique can get better segmental motion angles than in CPF technique after the implant removal. 
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Introduction: Aortic calcification is very common in elderly patients, but the effects of aortic calcification on BMD measurements have not 

been elucidated. In this study, we analyzed the factors affecting BMD using dual energy X-ray absorptiometry (DXA), X-ray and CT.  

Materials and Methods: From October 2014 to December 2016, all patients who underwent both DXA and Lumbar CT within 1 year 

were included. Among 667 patients, 620 patients (153 males and 467 females), excluding 47 patients who underwent three or more 

fractures or three or more segments of spinal surgery between L1 and L4, were included. The BMD of L1 to L4 were linearly regressed with 

independent variables, such as sex, age, BMI, fracture of each segment, fusion operation, volume of Aortic calfication of each segment, 

facet joint arthritis of each segment, and grading of osteoporosis medication. Facet joint arthritis and volume of aortic calcification were 

measured by CT. 

Results: Regarding the natural logarithm of BMD, both L1 and L4 were confirmed to have normality and satisfied independence, iso-

dispersion, and multicollinearity. Sex, BMI, Facet joint arthritis showed a positive correlation and Age showed a negative correlation in all 

the segments of L1 to L4. (p < 0.001). Volume of aortic calcification showed a positive correlation with BMD in L3 and L4. (p = 0.005, p = 

0.002) 

Conclusion: In patients with severe aortic calcification, Spine BMD may be overestimated and care should be taken to diagnose 

osteoporosis. 
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Introduction: Denosumab and zoledronic acid (ZOL) currently represent the most potent antiresorptive agents for the treatment of 

osteoporosis. Injectable osteoporosis drugs are increasing in popularity due to their efficacy and convenient administration. They both 

decrease bone turnover, increase bone mineral density (BMD), and reduce the risk of fractures. Despite their similar effects on bone 

resorption, the two agents have distinct mechanisms of action. The purpose of this study was to compare the effect of denosumab and 

ZOL after 1 year administration on BMD, trabecular bone score (TBS), and bone turnover markers. 

Materials and Methods: A total of 305 postmenopausal women with low bone mass who did not use osteoporosis medications were 

included. As the denosumab group, 122 patients were recruited from 2017 to 2018, and were administered subcutaneously 60 mg every 

6 months. We retrospectively reviewed 183 patients from 2015 to 2017 as the ZOL group who was treated with ZOL 5mg intravenously 

yearly. BMD, TBS, and C-terminal cross-linking telopeptide of type 1 collagen (CTX) were obtained at baseline and 12 months after 

denosumab injection or ZOL infusion and were compared between two groups. 

Results: BMD change from baseline at month 12 was significantly greater with denosumab compared with ZOL at the lumbar spine (4.45% 

vs. 2.41%; p<0.001), total hip (2.06% vs. 0.04%; p<0.001), and femoral neck (3.12% vs. 0.17%; p<0.001). TBS change in both groups 

were not significant. Denosumab group led to significantly greater reduction of CTX compared with ZOL group (p=0.041). There was no 

statistically significant difference between the two groups in terms of fracture risk and adverse events, and there were no serious adverse 

effect in both groups. 

Conclusion: In postmenopausal women with osteoporosis, denosumab was associated with greater BMD increase at all measured skeletal 

sites and greater inhibition of bone remodeling compared with ZOL. 
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Introduction: This study examined the effects of a weekly teriparatide on the change  in vertebral compression ratio, back pain, and 

vertebral fracture healing in osteoporosis patients with vertebral compression fractured induced by low energy trauma. 

Materials and Methods: From January 2016 to December 2017, 57 patients with severe osteoporotic vertebral fractures with a T score of 

-3.5 or less were included in this study. The changes in the vertebral compression ratio, visual analogue scale (VAS), Oswestry disability 

index (ODI) for at least 6 months were examined. The morphology of bone marrow edema and the presence of intervertebral cleft, 

Osteocalcin and NTx were also investigated. 

Results: The mean compression ratio was 20% in the experimental group (teripratide group) at 3 months, and 38% in the control group. 

A significant difference in the compression ratio of the vertebral body over time was observed (p < 0.05, t-test). A comparison of the 

compression ratio of the vertebral body with the follow-up duration in each group showed no significant increase in the, compression 

ratio (p=0.063) in the experimental group and a significant increase in the control group (p<0.05). The mean time to reach the plateau of 

the compression rate was one month in the experimental group and three months in the control group. The VAS score in the experimental 

and control group was 0.39 and 1.07 points, respectively. The ODI score in the experimental and control group was 33.72 and 39.52 

respectively. At the last follow-up radiographs, there were no cases with an intervertebral cleft (0.0%) in the experimental group and 1 

case (2.2%) in the control group. A significant difference in the osteocalcin level was observed between the injury and 6 months after the 

injury (p = 0.003). In addition, there was no significant difference in the NTx level between the injury and 6 months after the injury (p = 

0.960). 

Conclusion: In vertebral compression fractures patients with severe osteoporosis, a weekly teriparatide can promote the union of fractures, 

prevent further collapse of the vertebral body, and reduce the back pain faster. 

Acknowledgment: The authors have nothing to disclose. 
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Introduction: This study aimed to investigate the relationship between recurrent subsequent fractures and the risk of death 

Materials and Methods: The research included 24756 patients over 60years of age who visited the Korean National Health Insurance for 

sustained fractures between 2002 and 2013. Cox regression was used to assess the risk of death associated with the incidence, location, 

and sequence of subsequent fractures, adjusting for demographic, clinical and lifestyle factors 

Results: In women, there were 16118 fractures followed by 2335 deaths, and in men, 8638 fractures were followed by 2291 deaths. The 

mean follow-up period was 3.61 years for women and 3.78 years for men. One subsequent fracture increased the mortality hazard ratio(HR) 

to 1.63(95% confidence interval [CI], 1.48-1.80) for women and 1.42(95% CI, 1.28-1.58)for men compared to the initial single fracture. Two 

subsequent fractures increased the HR for women to 1.75(95& CI, 1.47-2.08) and 2.03 (95%, 1.69-2.43) for men. Women who had more than 

3 subsequent fractures increased their HR to 2.46(95% CI, 1.92-3.15), while men had a slight decrease in HR, but still higher at 1.92(95% CI, 

1.34-2.74). The risk of death increased when a hip(HR, 2.49;95% CI, 1.80-3.44 in women and HR, 1.18; 95% IC, 0.71-1.98 in men) or vertebral 

(HR, 1.40; 95%CI, 1.03-1.90 in women and HR, 1.03;95% CI, 0.64-1.68 in men) fracture occurs as a second. Compared to a single hip fracture, 

there was an increased risk of hip fracture after first vertebral fracture(HR, 2.90; 95% CI, 1.86-4.54 in women and HR, 1.39; 95% CI, 0.63-3.09 

in men) or vertebral fracture after first hip fracture (HR, 1.90; 95% CI, 1.12-3.22 in women and HR, 1.16; 95% CI, 0.48-2.83 in men). 

Conclusion: This study highlight the need for prompt intervention to reduce subsequent fractures after initial fracture because of increased 

mortality from repeated fractures after fracture. 

Acknowledgment: none 
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Introduction: To evaluate and compare the clinical and radiographic features of 17 patients with infectious spondylitis treated with anterior 

debridement and reconstruction using autogenous bone grafts vs. a metal cage with allogenic bone grafts. 

Materials and Methods: The study analyzed 17 patients diagnosed with infectious thoracolumbar spondylitis who underwent anterior 

radical debridement and reconstruction. Autogenous bone grafts were used in 9 patients (Group 1), and a metal cage with allogenic bone 

grafts was used in 8 patients (Group 2). Clinical outcomes were assessed by physical examination and serological tests. Additionally, the 

visual analogue scale (VAS) scores, neurological status, and radiographic correction in the sagittal Cobb angle were compared. 

Results: Both groups showed a significant decrease in the postoperative mean VAS scores; however, no significant intergroup difference 

was observed preoperatively (P=0.99), at 12 months postoperatively (P=0.666) and 24 months postoperatively(P=0.87). Group 1 patients 

showed a higher VAS score than Group 2 patients, 1 month postoperatively (P=0.002). The postoperative neurological status significantly 

improved, and no significant intergroup difference was observed. Elevated C-reactive protein levels and erythrocyte sedimentation rate 

values returned to normal limits at the 2-year follow-up without recurrent infection. The mean correction in the Cobb angle was 6.16±5.49 

° in Group 1 and 6.87±3.11°in Group 2 without a significant intergroup difference (P=0.500). 

Conclusion: A metal cage with allogenic bone grafts for vertebral reconstruction following anterior debridement in patients with infectious 

spondylitis could replace the use of autogenous bone grafts. 

Acknowledgment: wish to submit an abstract for original article for oral presentation titled “Autogenous bone grafts vs. metal cage with 

allogenic bone grafts for post-corpectomy anterior column reconstruction in patients with infectious spondylitis”.   For infectious spondylitis 

patients who require surgical treatment, an anterior surgical approach is commonly recommended, which makes debridement of the lesion 

and vertebral column reconstruction with autogenous bone graft or metal cage possible. Using metal cage with allogenic bone graft after 

radical debridement at the lesion for reconstruction have been controversial. However, morbidity of the donor site following autogenous 

bone graft such as postoperative pain has been reported, and recently several reports of patients with vertebral osteomyelitis treated with 

metal cage with allogenic bone graft for anterior reconstruction have been published. Therefore, this study aimed to evaluate and compare 

the clinical and radiographic results of patients with infectious spondylitis treated with anterior debridement and reconstruction using 

autogenous bone graft, and metal cage with allogenic bone graft. Thank you for your consideration. 
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Introduction: Pedicle screw fixation has been widely used in surgical treatment for infective lumbar spondylodiscitis for prevention of 

instability and deformity. The Cortical Bone Trajectory Pedicle Screw Fixation (CBTPSF) is one of the minimally invasive posterior spinal 

fixation system and runs from the entry point of the caudad-medial region of the pedicle, towards the cephalad-divergent direction. 

Successful results with CBTPSF have been reported in the treatment of degenerative and osteoporotic spinal diseases. The purpose of this 

retrospective clinical study is to investigate the clinical efficacy of CBTPSF in the surgical treatment of pyogenic lumbar spondylodiscitis. 

Materials and Methods: 16 patients with the surgically treated mono-segment lumbar pyogenic spondylodiscitis were included. Primary 

surgical treatment was the anterior interbody fusion of the lumbar spine with decompression, debridement, and reconstruction using 

autogenous iliac strut bone graft. Secondary surgery was posterior instrumented fusion using conventional pedicle screws (group I), 

and CBTPSF (group II) after one or two weeks. Radiographic lumbar lordosis and clinical VAS scores were evaluated preoperatively, 

postoperatively, and at the last follow-up. 

Results: The number of the patients in group I was 8 and 8 in group II The most commonly involved levels were L4-5 in group I AAND 

L3-4 in group II. The follow-up periods were 46.1±60.5 in group I and 23.9±12.0 months in group II.  The Lumbar lordosis of group I 

at the preoperative, postoperative, and at last follow-up period were 11.45±13.52°, 14.43±8.09°, 8.01±7.35°, retrospectively. Those of 

group II were 12.13°±3.09°, 14.63°±3.16°, and 12.75°±3.99°, retrospectively. The preoperative lumbar lordosis was significantly increased 

at postoperative period in both groups (p<0.05). The postoperative lumbar lordosis were decreased significantly at last follow-up period 

in both groups (p<0.05), and The lumbar lordosis at preoperative and the last follow-up period showed no significant difference in both 

groups (p>0.05).  There was no significant difference in lumbar lordosis at each follow-up period between both groups. There preoperative 

VAS was deceased significantly at the last follow-up period in both groups (p<0.05) and there was no significant difference between two 

groups (p>0.05).  Complete bony unions of were observed at the final follow-up in all cases. 

Conclusion: Mono-segmental lumbar pyogenic spondylodiscitis was successfully treated with anterior interbody fusion using strut graft, and 

posterior CBTPSF. The technique allowed for minimized posterior soft tissue dissection, as well as the minimized contact area of the screw with 

the infected region in the vertebral body and minimally posterior violation of posterior structures. The clinical goals of the cortical screw system 

concerning solid fusion, prevention of instability, and deformity prevention were comparable to pedicle screw fixation system. This study suggests 

that cortical screw system is a reliable alternative fixation system for pedicle screws in lumbar mono-segmental pyogenic spondylodiscitis

Acknowledgment: No Acknowledgement 
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Introduction: The application of pedicle screws with cement to strengthen the fixation of the osteoporotic spine has increasingly gained 

popularity. However, the technique has also led to an increase in cement-related complications. To describe a application of bone cement-

injectable cannulated pedicle screws for spinal fusion and the effectiveness of using these screws in the treatment of patients with low 

bone quality. 

Materials and Methods: Between 2016 and 2018, 23 patients with degenerative spinal disease and osteoporosis (T-score,-2.5) underwent 

lumbar fusion using cement-injectable cannulated pedicle screws. The patients’ clinical outcomes and their abilities to function were 

assessed using the Visual Analog Scale (VAS) and the Oswestry Disability Index (ODI) scoring system. Complications, including cement 

leakage, blood clots and infection, were also evaluated. X-ray and CT imaging evaluations were performed pre- and post-operatively and 

radiographic follow-up examinations after 3, 6, and 12 months and once per year. 

Results: Mean follow-up period was 14.8 (range: 6 to 25) months. ODI scores improved from 65.4 ± 10.2 preoperatively to 15.3 ± 10.1 

(p<0.01). VAS decreased from 7.4 ± 1.3 to 1.6± 1.4 at the final follow-up (< 0.01). Intraoperative cement leakage occurred in three patients, 

two in subpedicle area, one in disck space but no neurological complications were observed. Radiological observation indicated no 

loosening or pulling out of the screw, and bone fusion was good. No adjacent segment fracture in the proximal or distal vertebra was seen 

throughout the follow-up period. 

Conclusion: The described polymethylmethacrylate augmentation technique using bone cement-injectable cannulated pedicle screws can 

enhance the fixation strength and endurance and decrease the complications caused by cement application in osteoporotic spine surgery. 

Acknowledgment: none 
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Introduction: Verifying the reliable predictor of the progression of vertebral deformity in patients with acute osteoporotic fractures of the 

lumbar spine would be useful. This study focused on active stability and it confirmed the quality of muscle near the spine using MR imaging 

and the correlation with spinal deformity for clinical use. 

Materials and Methods: Visiting this hospital from January 2007 to March 2018, patients with acute lumbar spine fractures underwent a 

full scale survey and a retrospective study using computerized records was conducted. Patients who underwent conservative treatment 

with osteoporosis (DEXA<-2.5), single segment fracture, MR imaging of the lumbar spine at a time of injury, and outpatients followed up 

for more than 1 year were studied. The fat infiltration rates of multifidus and erector spinae using MR images taken at the time of injury 

were measured. Based on lateral radiograph of the lumbar spine after one year from the injury, the loss of height of the vertebral body, 

the kyphotic angle and the wedge angle were measured. Statistical significance was confirmed by calculating the Pearson correlation 

coefficient for the measured values. 

Results: The total patients were 129 patients. 30 were male, 99 were female and the mean age was 71.28 years. DEXA decreased (R=-

0.232, P<0.01) and fat infiltration increased (R=0.373, P<0.01) with increasing patient age. Also fat infiltration rate increased(R=-0.252, 

P=0.04) with decreasing DEXA. Based on lateral radiograph of the lumbar spine after one year from the injury, both the loss of height of 

the vertebral body (R=-0.369, P<0.01) and the kyphotic angle (R=0.386, P<0.01) increased with decreasing fat infiltration rate. 

Conclusion: In patients with osteoporotic vertebral fractures, fat infiltration rate may be an important predictor of conservative treatment. 

In patients with high fat infiltration, prolonged wearing time of TLSO brace and active treatment of osteoporosis should be considered. In 

addition, the prognosis of patients with high fat infiltration rate should be explained, and active follow up should be performed to observe 

the progression even if the vertebral height loss and deformation of kyphotic angle are not severe. 

Acknowledgment: none 
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Introduction: Various studies reported pelvic incidence (PI) and lumbar lordosis (LL) mismatch has been attributed to disability, mechanical 

failure, and junctional problems. Previously, the optimum PI – LL was introduced by individual PI in postoperative adult spinal deformity 

patients. However, both influence as regression coefficient and explanation power as determinant of coefficient were low in previous 

linear regression models (α=0.41, R2 = 0.20, p<0.01 respectively). To date, no study has focused on the optimal value of PI – LL considering 

not only pelvic size but also pelvic version. 

Materials and Methods: We analyzed 244 whole spine standing lateral radiographs showing no decompensation. Sagittal spinopelvic 

parameters were measured. The following two regression equations were used to compare the influence and the explanatory power: PI 

and PI – LL, and PT and PI – LL. In addition, according to the size of PI, we divided into three groups, and the regression equations in each 

group were obtained and the difference was analyzed. 

Results: The regression equation of PI and PI – LL showed similar influence and explanatory power compare to previous study (PI – LL = 0.41PI 

– 22.4, R2 = 0.20, p<0.01, F= 63.4 respectively). On the other hand, the regression equation of PT and PI – LL showed more high influence 

and explanation power than the regression equation of PI and PI – LL (PI – LL = 1.0PT – 16.3, R2 = 0.68, F= 516.6, p<0.01 respectively). 

Also, this regression equation showed similar explanatory power and influence regardless of the size of PI LL (low PI group: PI – LL = 1.1PT – 

16.1, R2 = 0.59, F= 81.3, p<0.01; mid PI group: PI – LL = 1.1PT – 17.1, R2 = 0.61, F= 180.7, p<0.01; high PI group: PI – LL = 1.0PT – 16.5, R2 = 

0.62, F= 117.5, p<0.01 respectively). 

Conclusion: Determining the optimal value of PI – LL has more influence and explanatory power by PT than PI. According to this regression 

equation, in patients with a PT = 10°, the optimal PI - LL is -6°, with a PT = 15°, the optimal PI – LL is 1°, and with a PT = 20°, the optimal PI – 

LL is 4° in non-decompensated patients. Consequently, an optimum PI-LL is inconsistent in that it depends on the individual PT. 

Acknowledgment: This study was supported by the National Research Foundation of Korea (NRF) grant funded by the Korean government 

(MSIT) (No. 2018R1D1A1B07051146). 
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Introduction: Grading of spine stenosis in MR image is important for diagnosis and treatment. However, it is tedious for experts to check 

the MR images slide by slide to classify the patient's grading, and novice and expert doctors have a different opinion. The aim of this study 

is to verify the feasibility of the computer-assisted spine stenosis grading system by comparing the diagnostic agreement between two 

experts and the agreement between the experts and the model trained by deep convolution neural networks. 

Materials and Methods: For 542 vertebral MR images, two experts independently graded the status of spine stenosis, and then the 

grading agreement between two experts was measured. Moreover, we trained two deep convolution neural networks using each grading 

label made by the two experts, and then measured the agreement between the labels and the prediction results by the convolution neural 

networks. 

Results: Grading agreement between the experts was 80% for grade A, 52% for grade B, 90.1% for grade C, and 86.2% for grade D. On 

the other hand, the agreement between the first expert and the model trained by labels of the first expert was 95.6% for grade A, 54.7% 

for grade B, 77.4% for grade C, and 78.4% for grade D. The agreement between the second expert and the model trained by labels of the 

second expert was 85.0% of grade A, 54.7% of grade B, 77.0% of grade C, and 78.4% of grade D. Statistically, the differences between 

the two experts were significant, while the differences between each doctor and the trained model were no significant. 

Conclusion: We confirmed that the automatic diagnosis using deep learning may be feasible for the spinal stenosis grading.   
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Introduction: Thoracic disc herniation (TDH) is uncommon. Several surgical approaches have been described for symptomatic TDH. The 

surgical goal is to obtain enough decompression without manipulating the spinal cord. The authors want to demonstrate the safety and 

short-term outcomes of transfacet or transforaminal posterior approach for discectomy and thoracic interbody fusion (TIF) of TDH.   

Materials and Methods: This retrospective study recruited 5 consecutive patients (4 men, 1 woman) with TDH, who underwent posterior 

transfacet or transforaminal surgery. After total laminectomy, the facet was completely removed at the lesion side. And then discectomy 

was performed with no or minimal traction of spinal cord. Local bone graft with pedicle screw instrumentation was used in TIF. The mean 

follow-up period was 13 months (range 4-29 months). TDH was found at T9-10 in 2 patients and at T10-11 in 3. Preoperative imaging 

showed 4 posterolateral and 1 foraminal disc herniations. Two patients had undergone laminectomy at the level of TDH and two patients 

instrumented fusion at the lumbar spine. The modified score of the Japanese Orthopedic Association (mJOA) was adjusted for assessing 

functional outcomes. 

Results: The average age was 61.6 years (49~76 years). All patients had a successful thoracic discectomy and TIF. The preoperative mJOA 

score of 8.0±1.2/13 was improved to 11.2±0.8/13 postoperatively. There were no patients with major complications including aggravated 

neurological deficits after surgery. 

Conclusion: Transfacet or transforaminal posterior approach is a safe and effective option for TDH with reduced morbidity. Careful 

attention should be paid to successful excision of TDH through a posterior approach.   

Acknowledgment: We would like to thank INJE UNIVERSITY HAEUNDAE PAIK HOSPITAL. 
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Introduction: The lifetime prevalence of low back pain(LBP) in industrialized societies is reported to be 65% to 80%, 12% of children and 

adolescents, 15% of adults and 27% of elderly people are suffering from LBP. Epidural injection technique is one of the most widely used 

method for the treatment of chronic LBP. Local anesthetics and steroids can be administered directly to nerve roots with inflammation. The 

advantage of epidural injection is that high concentrations of the drug are injected directly into the nerve roots causing the inflammation 

reaction, resulting in adequate pain relief. Transforaminal and the caudal epidural blocks are commonly used outpatient procedures for 

LBP. However, some patients with LBP and radiating pain do not respond to these procedures. When these procedures are not effective, 

surgery is often performed. The purpose of this study is to analyze and report the results of caudal epidural injection by using a catheter to 

patients who have failed conventional epidural block. 

Materials and Methods: : One hundred thirty five patients who were treated with caudal epidural block by using a catheter, were recruited 

in this study from January 1 2015 to December 31 2018 in the spine center of CHA Bundang medical center. Forty three patients who had 

not undergone any epidural block in the past were excluded from this study. Among patients who did not have fracture and had been 

followed up at least 1 month, the medial records of 52 patients with degenerative disc herniation, spondylosis, and stenosis were reviewed 

retrospectively. Visual analog scale(VAS) was evaluated before and after the procedure. 

Results: Of the 52 patients who had undergone epidural block through the transforaminal, caudal approach, there were 16 males and 

36 females. The mean age was 65.9 years and the average follow up period was 2.77 months. There were 41 cases of spinal stenosis, 

26 cases of spondylosis, 2 cases of spondylolisthesis and 9 cases of disc herniation. The mean number of epidural block was 5.61 before 

the procedure. The mean initial VAS was 5.35 and the final follow-up VAS was 2.65. There was a significant difference between the 

two groups before and after the procedure (P <0.005). The mean duration of effect after the procedure was 1.88 months and the mean 

number of procedures was 2.38. After the procedure, there were 3 cases of surgical treatment, 2 cases of neuroplasty, 3 cases of epidural 

block using other methods for more than 1 year. 

Conclusion: The result of this clinical study suggests that caudal epidural injection by using a catheter may be effective for patient s with 

LBP who did not respond to previous epidural block before surgical treatment. 

Acknowledgment: The authors have nothing to disclose. 
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Introduction: The purpose of this study is to evaluate clinical outcomes and re-tear rate of irrepairable rotator cuff tear treated by 

arthroscopic repair with incomplete footprint coverage without a defect. 

Materials and Methods: From May 2017 to May 2018, 14 patients were diagnosed as irrepairable rotator cuff tear through the arthroscope 

and treated by arthroscopic incomplete footprint coverage without the defect on the repaired rotator cuff tendon. Surgical outcomes 

were evaluated by the American Shoulder and Elbow Surgeons (ASES) and visual analogue scale (VAS) scores, magnetic resonance 

imaging(MRI), and clinical examination with a minimum follow-up of 12 months. The patients were classified into two groups according to 

the existence of re-tear or not. Re-tear was defined when a defect was recognized in the repaired rotator cuff on MR image. If there was 

no defect, it was defined as non re-tear (Re-tear group: R and Non re-tear group: N). 

Results: There were 10 cases (71.4%) in R group, 4 cases (28.6%) in N group. The mean follow period was 13.5 ± 3.1 in all patients, 13.6 

± 3.0 in R group, 13.2 ± 1.7 in N group. The mean age was 66.8 ± 6.0 in all patients, 66.4 ± 5.9 in R group, 68.0 ± 7.5 in N group. In both 

group, Mean ASES and VAS score were improved at 3, 6, 12 months postoperatively. Especially in R group, mean ASES score improved 

from 42.6 to 52.9 at 3 months follow-up, and it showed better results than N group considerably (31.0 to 26.6, p = 0.018). The significant 

improvement was seen in mean VAS score of R group at 6 months follow-up (6.6 to 2.5, p = 0.043). But, overall clinical outcomes didn’t 

reveal significant difference at the last follow-up. 

Conclusion: The re-tear rate in irrepairalbe rotator cuff tear patients treated with arthroscopic repair was 71.4% in our study. There was 

no significant clinical difference between R and N group at short-term follow-ups. In irrepairable rotator cuff tear treated by incomplete 

footprint coverage with no defect, re-rupture didn’t affect short-term clinical outcomes. 

Acknowledgment: none 
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Introduction: Degenerative posterosuperior rotator cuff tear (PSRCT) is the most common type of rotator cuff tear. The causes of PSRCT 

are multifactorial. Several radiological factors have been proposed as risk factors for atraumatic PSRCT. However, a determination of 

which radiological parameters are independent risk factors is not yet complete. The purpose of this study was to determine, in a general 

population, which radiologic parameters are independent risk factors for degenerative PSRCT, after adjustment for suggested risk factors. 

Materials and Methods: This study involved 629 subjects (629 shoulders) drawn from a cohort of rural residents. PSRCT diagnoses were 

based on MRI findings. Logistic regression analysis was used to determine the odds ratios (ORs) and 95% confidence intervals (CIs) 

for the following variables: age, sex, height, weight, waist circumference, dominant-side involvement, smoking, alcohol consumption, 

manual labor, diabetes, hypertension, metabolic syndrome, thyroid dysfunction, serum lipid profile, high-sensitivity C-reactive protein, 

and radiologic parameters. The evaluated radiologic parameters were the superior displacement of the humeral head (SDHH), lateral 

acromial angle, acromial slope, acromial tilt, acromial index, and critical shoulder angle (CSA). We performed univariate logistic regression 

analyses for all variables and multivariable logistic regression analyses for variables with significant associations and clinical effect sizes. A 

receiver operating characteristic (ROC) curve analysis was performed to determine the cutoff value for prediction of significant radiologic 

parameters. 

Results: Age, waist circumference, dominant-side involvement, manual labor, diabetes, metabolic syndrome, hypo-high-density 

lipoproteinemia, SDHH, and CSA were significantly associated with atraumatic PSRCT in the multivariable analyses (p≤0.033). Among the 

studied radiologic parameters representing scapular morphology, only CSA (OR, 1.6[95% CI, 1.5 to 1.7]; p<0.001) was significant. The 

cutoff value for CSA was 34.3°; the area under ROC curve was 0.82. 

Conclusion: Critical shoulder angle (≥34.3°) is an independent risk factor for atraumatic PSRCT. 

Acknowledgment: The authors express our gratitude to Nok-Bum Kim MD, who supported the statistical aspects of this project 

throughout the entire process.  
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Introduction: We performed the study on the usability of serial USG by comparing functional outcome at the follow-up of 2 years after 

ARCR for patients with intact rotator cuff at the follow-up of 1 year. 

Materials and Methods: Of 327 patients who underwent ARCR at one institution between February 2015 and April 2017, 40 patients 

(19 males and 21 females) were included, who had intact rotator cuff at the follow-up of 1 year with both USG and magnetic resonance 

imaging. The average age was 59.4 years (range, 46 to 82 years). The tear size was small to medium in 27, and large in 13 patients, 

respectively. American Shoulder and Elbow Surgeon score (ASES) and Korean shoulder scoring system (KSS) were also conducted at the 

follow-up of 2 years. 

Results: USG findings at the follow-up of 2 years presented 72.5% (29/40) intact, 22.5% (9/40) thinning, and 5% (2/40) re-teared cuffs 

respectively. Functional outcome at the period showed 90/89 (ASES/KSS) for intact, 90/89 for thinning, and 68/67 for re-teared cuffs, 

respectively. There was no statistically significant difference between intact and thinning cuffs in ASES and KSS scores. (p=0.923 and 

p=0.988). However, re-teared cuffs demonstrated statistically significant differences from intact and thinning cuffs, respectively. (p<0.001 

and p<0.001) 

Conclusion: Serial USG can be a useful instrument for evaluating the functional recovery and detecting rotator cuff re-tear. 

Acknowledgment: none 
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Introduction: The purpose of our study was to evaluate mid-term clinical and radiological outcomes of the biceps incorporating rotator cuff 

repair with footprint medializtion in large to massive rotator cuff tears. The hypothesis was that biceps incorporating rotator cuff repair 

combined with footprint medializtion (medial row anchor insertion through Neviaser portal) could restore functional outcomes and cuff 

integrity of the repaired tendon effectively in large to massive rotator cuff tears.  

Materials and Methods: From 2010, January to 2017, December. biceps incorporating rotator cuff repair with footprint medializtion using 

Neviaser portal in large to massive rotator cuff tears were performed in 168 patients (73 males and 95 females, mean age 64.9+-8.6, 41-

80 years). Trauma history was seen in 61 patients. Among them, postoperative 6 month follow up MRI were performed in 141 patients 

and enrolled in this study finally.The clinical outcomes such as pain VAS, ASES, UCLA and SST) outcomes were evaluated at the mid-term 

(mean 5 years) follow-up. 

Results: The mean pain VAS, UCLA, ASES and SST scores improved significantly from their preoperative means of 7.3±2.1(4-10), 23.0±

16.9 (5–30), 42.1±23.8 (20–68), 4.5±3.1 (0–8) to a postoperative mean of 1.9±1.9(0-6), 32.4±8.2 (20–35), 89.3±15.5 (78–100), 9.3±2.0 

(4–12)), respectively (p-value <0.001). Shoulder range of motion in terms of forward flexion, abduction, external rotation at the side, and 

internal rotation at the back improved from a preoperative mean of 135º, 129º, 25º, and L2 to a postoperative mean of 161º, 160º, 29º, 

and T10, respectively. As per Sugaya’s classification, on postoperative MRI, type I healing status was found in 24.1% (34 patients), type II in 

29.1%(41), type III in 27.0% (38), type IV in 13.5%(19) and type V in 6.4% (9). Retear rate was seen in 28 patients (19.9%). 

Conclusion: The biceps incorporating rotator cuff repair with footprint medializtion using Neviaser portal showed satisfactory clinical 

outcomes at mid-term follow up and also better rotator cuff integrity in large to massive rotator cuff tears. 
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Introduction: Biceps tenodesis can be classified according to the location, anchor used, and arthroscopic or mini-open technique. 

Techniques of passing suture through the biceps long head (BLH) tendon are quite different. Purpose of this study was to analyze the 

clinical outcomes of the arthroscopic biceps tenodesis with ‘winding technique’ that the suture was passed once and winded the BLH 

tendon. 

Materials and Methods: Total 60 consecutive patients were included. All patient undertook an arthroscopic biceps tenodesis with winding 

technique at the university hospital. Combined cuff tears were repaired arthroscopically. Postoperative ultrasonography was performed on 

postoperative 2, 3, 6 months, and 1 year after surgery. Retracted tendinous portion of BLH tendon on ultrasonography was interpreted as 

failure. Functional scores (ASES score, KSS, Constant score, Scheible’s biceps score) were assessed at the last follow-up. Cramping pain and 

Popeye’s deformity were analyzed. 

Results: Among total 60 cases, 54 cases were followed up 1 year postoperatively. On the ultrasonography, 4 cases showed the retracted 

BLH tendon and assessed as fixation failure. All functional scores were improved postoperatively compared to the preoperative scores. 

Conclusion: Arthroscopic biceps tenodesis with winding technique provided an favorable clinical outcomes and acceptable failure rate. 

Acknowledgment: none 
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Introduction: The aim of this study is to compare the healing status and subsequent fatty degeneartion change of rotator cuff muscle at 

postoperative 6 months follow up between partial and complete coverage of foot print of greater tuberosity during arthroscopic rotator 

cuff repair in full thickness tear. 

Materials and Methods: A total of 44 full thickness rotator cuff tears (mean age: 60.1 (SD 8.5), AP tear: 1.5 cm (SD 0.7), Retraction: 2.0 

cm (SD 0.8)) were analyzed. At immediate postoperative MRI, we evaluated the footprint coverage (complete(n=29, group I) vs partial 

(n=15, group II)) and fatty degeneration of rotator cuff muscles (Goutallier grade). The healing status and change of fatty degeneration 

(FD; no change, improvement, worsening) were evaluated at postoperative 6 months MRI in comparison.  Variables such as age, gender, 

preoperative fatty degeneration, anteroposterior tear and retraction size were evaluated for correlation analysis with healing and change 

of fatty degeneration at postoperative 6 months. 

Results: The healing rate is significantly different between two groups (Group I; complete/partial healing (18/11) vs Group II; complete/

partial healing (15/0), P=0.000). Forty percent (6 of 15) of partial foot print coverage (group II) were even improved to complete coverage 

at postoperative 6 months follow up. However, the difference of foot print coverage did not affect the change of fatty degeneration (FD) 

at postoperative 6 months. Any change of FD and initial FD of rotator cuff muscles were not correlated with healing (P>.005). All variables 

were not correlated with the healing and change of fatty degeneration at postoperative 6 months follow up. 

Conclusion: A partial coverage of foot print rather than complete coverage during arthroscopic rotator cuff repair in medium size full 

thickness rotator cuff tears was beneficial for healing but not correlated with subsequent fatty degeneration change. 

Acknowledgment: All authors have nothing to do with any of conflict of interest. 
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Introduction: The reverse total shoulder arthroplasty (rTSA) was originally designed for cuff tear arthropathy (CTA). Over time, the 

indications have expanded to rheumatoid arthritis (RA). The aim of this study is to compare the perioperative outcomes of rTSA in patients 

with and without RA to determine if there is any impact on clinical and radiological outcomes. 

Materials and Methods: In this retrospective study (performed from August 2010 to March 2017), 61 consecutive patients (RA group: 

n=26, CTA group: n=35), undergone primary reverse total shoulder arthroplasty, were included. The average follow-up period was 28 

months (range, 24 to 59 months). Patients were assessed with use of the visual analog pain scale (VAS) score, the American Shoulder 

and Elbow Surgeon (ASES) score, Single Assessment Numeric Evaluation (SANE) score, range of shoulder motion, and imaging studies 

included glenoid-implant inclination angle, glenoid-implant superior tilt and scapular notching. Patients in RA group were evaluated for 

erosion of the glenoid. 

Results: The clinical results improved significantly in both groups, but there was no statistically significant difference between the two 

groups. A significant intergroup difference was observed with regard to glenoid-implant inclination angle (91.7±14.11° for RA group vs. 

99.4±9.30° for CTA group; p = 0.0266) and glenoid-implant superior tilt (12 for RA group vs. 4 for CTA group; p=<.0001). There were 7 

(26.9%) complications in the RA group and 3 (8.6%) in CTA group. A fracture involving the greater tuberosity, lesser tuberosity, acromion, 

glenoid, peri-implant was observed either intraoperatively or postoperatively in 6 shoulders in RA group and in 3 shoulders in CTA group. 

One case of transient musculocutaneous nerve palsy in RA group was noted. None of the patients required revision surgery for any reason. 

Conclusion: Compared with the CTA group, patients with RA achieved similar clinical function following rTSA. However, surgeons should 

pay attention to the positioning of the glenoid component during the surgery and the risk of intraoperative fractures in patients with RA. 

Acknowledgment: The authors have nothing to disclose. 
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Introduction: In reverse shoulder arthroplasty (RSA), it is critical to implant the baseplate in at least neutral inclination without superior 

tilt, in an attempt to optimize impingement-free range of motion while avoiding scapular notching. The β angle is useful when planning 

the implantation of a total shoulder arthroplasty (TSA). Recently, a couple of angles for glenoid inclination have also been introduced. 

However, until now, it has been unknown which method is best to establish a preoperative plan to obtain a neutral or inferior baseplate 

tilt, and postoperative evaluation is inconsistent. The purpose of this study was to validate a best method for measuring the inclination 

relevant to the reverse prosthesis to avoid superior tilt in RSA. 

Materials and Methods: Among the total 114 patients who underwent RSA, 90 patients (26 male and 64 female.) with cuff tear 

arthropathy were included in the study. The mean patient age at the time of operation was 73.2 years. Preoperative and postoperative β 

angle, TSA angle, RSA angle, scapular rotation angle, and glenoid tilt on the true shoulder anteroposterior view with simple radiographs 

were measured. The most relevant measurement method for postoperative glenoid inclination was also investigated. 

Results: The difference of β angle before and after surgery was 6.0±7.9° (p<0.001), the difference of scapular rotation angle was 0.5±10.5° 

(p=0.656), and the difference of glenoid tilt was 5.7±12.2° (p<0.001). Correlation coefficient (CC) between TSA angle and change of β angle 

before and after surgery was 0.419 (p<0.001), and CC between TSA angle and change of glenoid tilt was 0.285 (p<0.001). CC between RSA angle 

and changes in β angle before and after surgery was 0.295 (p<0.001), and CC between RSA angle and change of glenoid tilt was 0.276 (p<0.001).

Conclusion: After RSA for cuff tear arthropathy, inferior glenoid tilt was significantly increased by 6°, but the scapular rotation angle did 

not change. Moderate correlation was observed between the TSA angle and the change of β angle before and after surgery. Therefore, it 

may be useful to refer to the TSA angle for preoperative planning to obtain a neutral or inferior baseplate tilt after surgery. 

Acknowledgment: All authors, their immediate families, and any research foundations with which they are affiliated have not received any 

financial payments or other benefits from any commercial entity related to the subject of this article. 
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Introduction: The central screw or peg of the baseplate is known to provide a large amount of initial stability to the implant in reverse 

shoulder arthroplasty. There have been few studies for the position of central screw or peg. This study was aimed to evaluate the radiologic 

results for the position of the central screw or peg, and the stress shielding of the baseplate in reverse shoulder arthroplasty according to 

the morphology of the glenoid using pre- and post-operative computed tomography (CT) and plain radiograph. 

Materials and Methods: The cases who underwent reverse total shoulder arthroplasty between 2017 and 2018 were retrospectively 

reviewed. Cases performed the bony graft due to severe glenoid bony defects were excluded. Cases who had taken preoperative and 

postoperative CT of shoulder were included. Thirty-nine cases (9 males and 30 females, 75.4±6.2 years old) were finally selected. The 

periods of mean follow-up were 12 months (range, 7~23months). The morphology of the glenoid was classified according to the Walch 

and Favard classification with the axial and oblique-coronal views of pre-operative CT. The retroversion of the glenoid, beta angle (the 

angle of glenoid inclination) and reverse shoulder (RS) angle were measured on the axial and oblique-coronal view of pre-operative CT. 

On the post-operative CT, the beta angle and axial angle of central screw (the angle between the Friedman line, and central screw or peg 

on the axial view) were calibrated. The glenoid tilt of the baseplate was obtained, calculating the difference between the pre- and post-

operative beta angle. The radiologic stress shielding was evaluated on the final follow-up plain radiograph. 

Results: There were no significant differences in glenoid tilt and axial angle of central screw, according the Walch and Favard classification. 

In the univariate linear regression analyses for the post-operative parameters, beta angle (78.8º±7.0º, P=.0025) and RS angle (19.7º±16.9º 

P=.0196) were associated with glenoid tilt (3.4º±8.3º), and the retroversion of the glenoid (1.0º±7.0º P=.0022) influenced on the axial 

angle of central screw (2.9º±6.5º). In the multivariate linear regression analyses, beta angle (P=.0040) also significantly affected to the 

glenoid tilt. The retroversion of the glenoid (P=.0002) also significantly influenced on the axial angle of the central screw. There were no 

cases of stress shielding around the baseplate at the final follow-up radiograph. 

Conclusion: The beta angle and the retroversion of the glenoid affected the position of central screw or peg. However, in the short term 

follow-up, the radiologic stress shielding of the baseplate was not confirmed on the beta angle of 72º to 86º and the retroversion of the 

glenoid at -6º to 8º. 

Acknowledgment: none 
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Introduction: The knowledge of 3-dimensional (3D) scapular kinematics is essential for understanding the pathological lesions of shoulder 

and elbow in throwing athletes. Many studies about alterations of resting scapular position, dynamic scapular motion, or scapular 

dyskinesis(SD) have been conducted, yet none of them have identified a consistent pattern of altered scapular kinematics in throwing 

athletes. To analyze the 3D scapular kinematics of dominant and non-dominant arms in baseball players with a pathological condition of 

shoulder or elbow. 

Materials and Methods: Bilateral scapular positions, consisting of upward rotation (UR), superior translation (ST), internal rotation (IR), 

protraction (PRO), and anterior tilting (AT) with an arm at rest and at 150° forward elevation (FE), were measured among 319 baseball 

players with SD using 3D computed tomography (CT). Angular values of scapula were compared between dominant and non-dominant 

arms with statistical analysis. 

Results: The scapular position of dominant arms showed significantly more AT, less ST at rest and more UR, IR and less ST, PRO, AT at 

150° full FE compared to the non-dominant arms. The magnitude of mean change of UR, IR, PRO, and AT during arm elevation increased 

significantly between the paired arms (p-value: UR, ST, PRO, AT <0.001, IR 0.001). 

Conclusion: When compared to the non-dominant arms, UR, AT and PRO with the arm at 150° FE of dominant symptomatic arms 

in baseball players tilted towards positive compensation while IR altered towards negative decompensation. In addition, the angular 

increment of the scapula increased significantly in dominant symptomatic arms, compared to the non-dominant arms. 

Acknowledgment: no comment 
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Introduction: Septic arthritis of a native joint is relatively scarce, but it is still a challenging important problem and an orthopaedic 

emergency. Previous reports except only one study have brought clinical outcomes into focus rather than risk factors for failure of 

arthroscopic surgery. Moreover, no study had explored amount of irrigation despite of main procedure of the surgery for septic arthritis. 

Materials and Methods: We retrospectively reviewed records of consecutive patients with septic monoarthritis of the shoulder who 

underwent arthroscopic irrigation and debridement between January 2007 and January 2019 at our hospital. To identify risk factors 

affecting recurrence of septic arthritis of the shoulder after arthroscopic surgery, the following parameters were considered: age, gender, 

involved side, presentation of rotator cuff tear, amount of irrigation, bacterial organism, preoperative erythrocyte sedimentation rate, 

C-reactive protein and white blood cell levels of blood and joint fluid, diabetes mellitus and hypertension. 

Results: 97 patients (53 males and 44 females) with a mean age of 60.9 years (range, 21-97 years) were included. The causative organisms 

were identified in 36 patients (37.1%). The septic arthritis of the shoulder was eradicated completely with a single arthroscopic surgery 

in 85 patients. However, a second arthroscopic surgery is necessary for 12 patients due to recurred infection. The recurred rate of septic 

arthritis of the shoulder underwent arthroscopic surgery was 12.4%. The average of amount of irrigation was 16063.92cc. We compared 

the eradicated and recurred group after a single arthroscopic surgery regarding the presence of potential risk factors. No significant 

differences were found between groups except the amount of irrigation (P=0.000). 

Conclusion: Most of the septic arthritis (87.6%) in the adult native shoulders was treated effectively with a single arthroscopic irrigation 

and debridement. The amount of irrigation could be most important factor to prevent from requiring additional surgical management. 

Acknowledgment: None 
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Introduction: It has been reported that vitamin D may have important role in rotator cuff disease. However, there has been limited 

information about the prevalence of hypovitaminosis D in patients with rotator cuff tear. The aim of this study was to investigate the 

prevalence of hypovitaminosis D and factors that affect hypovitaminosis D in patients with rotator cuff tear. 

Materials and Methods: A total of 176 patients (age, 61.9 ± 8.90 yrs) who underwent arthroscopic rotator cuff repair were evaluated. 

Preoperative serum concentration of vitamin D (25-hydroxyvitamin D) was measured. Hypovitaminosis D in the current study was defined 

as serum concentration of 25-hydroxyvitamin D < 20ng/mL. central bone mineral density (BMD), body mass index (BMI) were also 

measured. To confirm the factors that affect hypovitaminosis D, we investigated if BMD, BMI, age, sex, height, weight, history of alcohol 

and smoking, and outdoor occupation were associated with hypovitaminosis D. 

Results: The prevalence of hypovitaminosis D in patients with rotator cuff tear was 44.3% (78 of 176). The mean serum concentration 

of 25-hydroxyvitamin D was 24.7 ± 13.72 ng/mL. The older age was significantly associated with the higher serum concentration of 

25-hydroxyvitamin D. Spearman`s correlation coefficient was 0.326 (p < 0.0001). Multivariate linear regression analysis revealed that the 

age was an independent variable for serum concentration of 25-hydroxyvitamin D. And patients who have outdoor occupation also have 

lower prevalence of hypovitaminosis D (19.0%, 31.4%, p = 0.001). However, BMD, BMI, sex, height, weight, alcohol, and smoking were 

not associated with hypovitaminosis D (p = 0.142, p = 0.556, p = 0.544, p = 232, p = 0.388, p = 0.544, and p = 0.858, respectively). 

Conclusion: The prevalence of hypovitaminosis D in patients with rotator cuff tear was 44.3%. Age has a significantly positive 

correlation with serum concentration of 25-hydroxyvitamin D. And patients who have outdoor occupation also have lower prevalence of 

hypovitaminosis D. Therefore, possibility of hypovitaminosis D should be considered especially in younger patients working indoors who 

have rotator cuff tear. 

Acknowledgment: There is nothing to disclose. 
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Introduction: Severely comminuted olecranon fractures are challenging injuries. Commonly used tension band wiring and bridging plate 

exerts excessive compressive forces causing olecranon shortening and joint incongruity. The aim of this study is to evaluate the clinical and 

radiological outcomes of rafting embedded k-wire technique for intraarticular fragment fixation in comminted olecranon fractures. 

Materials and Methods: A total of 22 patients with comminuted olecranon fractures were treated using a rafting k-wire fixation with 

an anatomical plate or multiple tension band wiring. Time to union, number of rafting k-wire in intra-articular fragment, quality of 

articular reduction, and secondary reduction loss were analyzed. Elbow range of motion, Mayo Elbow Performance Score (MEPS), and 

complications were evaluated at the final follow-up. 

Results: Fracture union was obtained in all patients. The mean number of intraarticular fragment was 2.2 ± 0.8 and the average number of 

the rafting k-wire was 3.0 ± 1.3. At the final follow-up, the mean range of elbow motion was 5.3° ± 4.5 of flexion contracture and 128° ± 9.6 

of further flexion. The average MEPS was 95.6 (range, 75 - 100). Two patients had a heterotophic ossification and 1 secondary reduction 

loss was noticed. 

Conclusion: A rafting embedded k-wire fixation in comminuted olecranon fractures showed relatively satisfactory outcomes, so it is an 

alternative when considering the ability to restoration of articular congruency and stability in a severely comminuted olecranon fragments. 

Acknowledgment: none 
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Introduction: Surgical treatment of extra-articular distal-third diaphyseal humeral fractures is controversial in terms of surgical approach 

and position of implant. The aim of this study is to evaluate the clinical and radiological outcomes of a modified application of the proximal 

humeral internal locking system (PHILOS) plate in extra-articular distal-third diaphyseal humeral fractures. 

Materials and Methods: A total of 23 patients with extra-articular distal humerus fractures were treated using either open plating or 

the minimally invasive plate osteosynthesis (MIPO) technique with upside down application of the PHILOS plate. Fracture configuration, 

number of screws in the distal fragment, and time to union were analysed. Elbow range of motion, Mayo Elbow Performance Score (MEPS), 

and complications were evaluated at the final follow-up. 

Results: Fracture union was obtained in all patients at a mean postoperative time of 20.8±2.9 weeks. The mean shortest and longest 

cortical lengths were 50.7±14.0 mm and 85.2±12.4 mm, respectively. The average number of screws in the distal humeral fragment was 5.6

±0.7. No statistically significant correlation was observed between the shortest cortical length and number of screws in the distal fragment 

(p=0.224) or between the longest cortical length and the number of screws in the distal humeral fragment (p=0.956). The average MEPS 

was 97.6 (range, 75-100). No postoperative complications that required reoperation were occured. 

Conclusion: A modified anterior application of the PHILOS plate in extra-articular distal-third diaphyseal humeral fracture showed 

satisfactory outcomes, so it is an alternative when considering the ability to increase plate-screw density with locking screw fixation in a 

distal humeral fragment. 
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Introduction: Anatomical plates used for the treatment of fractures require contouring to fit the shape of bone in each patient that requires 

treatment of fracture. However, during the surgery, there are limitations in plate contouring due to restricted exposure of the bones. In 

this study, fractured bone was reconstructed using 3D printing, in order to identify the shape and form of the fracture. In addition, using 

the 3D printed model, preoperative contouring of the anatomical plates was performed in order to evaluate the utility of 3D printing in 

treating upper limb fractures. 

Materials and Methods: Between August 2018 and May 2019, we collected 18 cases of upper limb fractures that were surgically treated 

using 3D printing bone model and 18 matched control cases – based on the location and form of the fracture, as well as the patients’ 

age. Operation time (minutes) between the two groups was directly compared, in order to comparatively analyze the reduction ratio of 

operation time. Designing of the 3D printing bone model was performed based on computed tomography (CT) images, using mmimic 

and slicer 4.0 by Materlialise. Synthesis of the designed bone model was performed using FDM type 3D printer. Using the bone model, 

contouring of the anatomical plate was performed preoperatively, which was later used in the surgery. The error margin of contoured plate 

was assessed during the surgery. 

Results: The mean operation time (minutes) was 82 minutes in the group that did not utilize 3D printing bone model, and 66 minutes in 

the group that utilized 3D printing bone model. The mean reduction of operation time was 16 minutes. Maximum reduction of operation 

time was observed during the surgery of distal humerus fracture (37 minutes), while minimum reduction was observed during the surgery 

of hand fracture (6 minutes). Overall, there was greater reduction of operation time for the surgeries that are relatively lengthy (Statistics 

required). The mean reduction ratio of operation time was 18.2%, and the greatest reduction ratio was observed during clavicle surgery 

using MIPO technique. The error margins of contoured plate was ≤1mm among 14 cases. However, the error margin at distal radius was ≥

2mm, which required adjustment during the surgery.  

Conclusion: Treatment of fractures using 3D printing is a useful technique for reduction of operation time and establishment of a 

successful surgical plan. 
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Introduction: Little attention has been given to postoperative rehabilitation and its effect on clinical results and repair integrity after 

arthroscopic rotator cuff repair. The timing of postoperative rehabilitation and benefits and risks of early rehabilitation and delayed 

rehabilitation have not been completely established. The purpose was to compare repair integrity, clinical outcomes, and postoperative 

shoulder stiffness between early and delayed rehabilitation after arthroscopic repair for large to massive rotator cuff tears. 

Materials and Methods: The inclusion criteria were patients who underwent arthroscopic rotator cuff repair between February 2009 

and December 2017 for large (3 to 5cm) to massive (≥5cm) full thickness supraspinatus tear. Patients from February 2009 to February 

2013 underwent early rehabilitation (early rehabilitation group), and patients from March 2013 to December 2017 underwent delayed 

rehabilitation (delayed rehabilitation group). Early rehabilitation program started the day after the operation consisting of active finger, 

wrist and elbow range of motion (ROM) exercise, pendulum exercise, and passive shoulder ROM. Active ROM, stretching, and rotator cuff 

isometric exercise was allowed after postoperative 6 weeks. Delayed rehabilitation program started after 6 weeks of immobilization. We 

evaluated age, sex, tangent sign, acromiohumeral distance (AHD), presence of chronic pseudoparalysis (CPP), symptom duration before 

surgery, prevalence of diabetes, anteroposterior (AP) and mediolateral (ML) tear sizes, fatty infiltration according to Fuchs’ modification 

of Goutallier classification, and tendon involvement. Only full thickness tears were involved in the tendon involvement classification. The 

Korean Shoulder Scoring (KSS) and University of California, Los Angeles (UCLA) shoulder scores, shoulder stiffness were used for outcome 

assessment preoperatively, at 3, 6, 12 months postoperatively, and last follow-up (minimum of 2 years). Rotator cuff tendon was assessed 

using MRI at 6 months. We defined shoulder stiffness as <140° of passive forward flexion or <40° passive external rotation. 

Results: 430 patients received arthroscopic rotator cuff repair and of those 84 patients were included in this study. There were no 

significant differences between the early rehabilitation and delayed rehabilitation groups in sex, AHD, presence of CPP, symptom duration 

before operation, prevalence of diabetes, ML and AP tear sizes, fatty infiltration of the subscapularis, supraspinatus, infraspinatus and 

teres  minor, tendon involvement, KSS, and UCLA scores. The early rehabilitation group (62.5±6.8 years) was significantly younger than 

the delayed rehabilitation group (67.1±7.1 years; p =.006). Tangent sign showed significant difference between the early rehabilitation 

group (15.6%) and delayed rehabilitation group (40.4%; p = .020). Significant difference in retear rates was shown between the early 

rehabilitation group (twenty-one [32.8%] of sixty-four) compared with the delayed rehabilitation group (seven [11.7%] of sixty; p = .005). 

Conclusion: Significant differences shown between the two groups were in age, tangent sign, and retear rates in which higher retear rates 

were shown in patients who have received early passive range of motion. 
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Introduction: Several researches evaluated tendon tissue pathology and elasticity using sono-elastogram, which is a technique commonly 

used to quantify the strain of rotator cuff. The purpose of this study is to evaluate tissue strain of repaired rotator cuff and the comparison 

of clinical outcomes and tissue strain using sono-elastogram according to tear size after arthroscopic rotator cuff repair. 

Materials and Methods: We evaluated the supraspinatus strain using sono-elastogram, at 3 months and 6 months after arthroscopic suture 

bridge repair. A total of 24 patients were included in the study. All the patients were divided into two groups according to the tear-size : 

group 1, under the 2 cm, group 2, between 2~3cm, group 3, over the 3cm. Several indexes such as tissue strain using sono-elastogram, 

range of motion and ASES, UCLA, Constant-Murley score and VAS scores, incidences of retear were examined at 3months and 6 months 

after operation and performed statistical analyses with Mann Whitney U test, Wilcoxon W test and student t-test. 

Results: The size of rotator cuff tear before the surgery was divided into two groups; small to medium tear and large tear. The results of 

patients in group 1 as follows : range of forward flexion motion of shoulder joint was (164.5 ± 20.9)°, abduction was (153.0 ± 35.9)°, 

external rotation was (84.0 ± 12.6)°, and internal rotation was(61.0 ± 36.7)°. The tissue strain ratio using sono-elastogram of repaired 

rotator cuff was (21 ± 5). Results of patients in group 2 as follows: (168.2 ± 16.8)°, (156.4 ± 29.2)°, (90 ± 0)°, and (51.8 ± 31.2)°. . The tissue 

strain ratio using sono-elastogram of repaired rotator cuff was (26 ± 5). There were no significant differences between two groups. Clinical 

scores in group 1 : ASES was  97.3 ± 3.1, UCLA score was  36.4 ± 4.6, Constant score was 92.9 ± 4.5, VAS was 2.0 ± 1.6; and in group 2, 

the above scores were 98.7 ± 2.4, 34.9 ± 1.1, 96.4 ± 4.3, and 2.2 ± 1.5. But there were no statistically significant differences between two 

groups except constant score. 

Conclusion: The comparison of two different size of rotator cuff tear presents no significant difference in the tissue strain of elasto-

sonogram. 
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Introduction: Revision surgeries after failed rotator cuff repair are performed in relatively small number of patients despite high rates of 

rotator cuff retear. Although prognostic factors for clinical outcome and tendon integrity after rotator cuff repair are well known, however 

the related causes for revision surgery are not identified. The purpose of this study was to evaluate clinical causes of revision surgeries and 

related preoperative factors in patients with retear after arthroscopic rotator cuff repair. 

Materials and Methods: A total of 69 patients with rotator cuff retear after arthroscopic repair and at least two years of follow-up were 

included. Rotator cuff retear was defined as complete loss of continuity on MRI at 6 months after primary operation. Patients were 

divided into two groups: patients who underwent revision surgery within 1 year after the primary surgery (Group I) and patients who 

had conservative treatment in the same period (Group II). Clinical outcomes were assessed by visual analogue scale (VAS) for pain, 

American Shoulder and Elbow Surgeons (ASES) score, Constant score, and isometric muscle strength. Several factors, including detailed 

demographics, smoking, duration of symptoms, lipid battery, and BMI were also compared between the two groups. All patients 

underwent MRI examinations preoperatively and 6 months postoperatively. Changes of tear size were assessed as the differences in 

preoperative tear size and retear size on oblique coronal images of the MRI. 

Results: Twenty-nine patients (42%) were included in group I, and 40 patients (58%) in group II. Clinical outcomes assessed before 

revision surgery were significantly different between the two groups (VAS score: 4.9±2.4 in group I, 1.3±1.2 in group II, P<0.001; ASES 

score: 53.4±13.6 in group I, 85.8±12.6 in group II, P<0.001; Constant score: 63.9±12.8 in group I, 83.4±12.1 in group II, P<0.001). Isometric 

muscle strength was significantly lower in group I than group II. No significant difference were found in demographic data, except for 

serum total cholesterol and LDL level (total cholesterol: 202.8±34.5 in group I, 178.5±41.8 in group II, P=0.02; LDL: 121.5±28.3 in group 

I, 104.5±31.5 in group II, P=0.02). Change of tear size was significantly different between the two groups (6.9±8.96 in group I, P<0.001, 

-7.05±7.39 in group II, P<0.001). Infraspinatus tendon involvement was significantly increased in group I (group I: preoperatively 55.2%, 

postoperatively 75.9%, P=0.01; group II: preoperatively 82.5%, postoperatively 35%, P<0.001). There was no significant difference of fatty 

infiltration, muscle atrophy, and tendon retraction on preoperative MRI. 

Conclusion: In making of decision for revision surgery for failed arthroscopic rotator cuff repair, pain and inferior shoulder function 

which were caused by increased retear size compared with primary tear size and muscle weakness should be considered. Preoperative 

dyslipidemia are associated with increased retear size and poor clinical outcomes. 
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Introduction: Subscapularis tendon is an important structure of the rotator cuff in terms of shoulder function. Failure of restoration of 

subscapularis tendon integrity is known to be related with pain, loss of function, weakness, or anterior instability. Previous reports of the 

outcomes of isolated full-thickness subscapularis tendon repair make up a minority of the published literature on rotator cuff repairs. The 

purpose of this study is to evaluate the clinical outcome following open surgical repair of isolated subscapularis tendon tear. 

Materials and Methods: Fifteen patients with an isolated full-thickness subscapularis tendon underwent open repair with a suture anchor 

technique through a deltopectoral approach. The mean age of the study population was 59.9 years. Clinical outcomes were measured 

using the American Shoulder and Elbow Surgeons’s scale (ASES), Korean Shoulder scale (KSS), and Constant scores, and specific physical 

examination for subscapularis function. Ultrasound scanning was performed to assess the tendon integrity in all patients at final follow-up. 

Results: The average duration of follow-up was 78.9 months (range, 12-142 months). The clinical Lift-off and belly-press tests were 

reversed after surgery in most patients, with 4 persistent positive tests were shown after surgery. But all patients were satisfied with the 

postoperative result and rated as excellent or good. The ASES score improved from 42.7 preoperatively to 80.7 postoperatively (p<0.05). 

The KSS score improved significantly from 49.1 to 87.5 after surgery (p<0.05). The Constant score increased from 53.7 preoperatively to 

82.1 postoperatively (p<0.05). Ultrasound scanning showed a structural integrity of subscapularis tendon in most patients (86.7%). 

Conclusion: In this study, open surgical repair for isolated subscapularis tendon tear is a reliable procedure and can show significant 

improvements in clinical outcome scores and patient-reported outcome with grossly intact tendon continuity confirmed by 

ultrasonography. 
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Introduction: Despite the repair technique of rotator cuff tear has been developed, healing failure is a common complication. Atelocollagen 

is known to enhance healing of tendon, but it is not well studied for tendon-to-bone healing, especially the rotator cuff. The purpose of 

this study is to verify the effect of atelocollagen on healing after rotator cuff repair. 

Materials and Methods: From January 2016 to October 2018, patients who had arthroscopic rotator cuff repair surgery for medium-sized 

rotator cuff tear, and who were followed more than 6 months with an available postoperative 6 month MRI, were included in this study. 

Among them, the patients using conventional double row suture bridge method were classified as group 1, and the patients using the 

conventional method with an additional bursal side injection of atelocollagen were classified as group 2. Postoperative clinical outcomes 

were evaluated pain visual analog scale (VAS), American Shoulder and Elbow Surgeons (ASES) score, Simple Shoulder Test (SST) score 

at 6 months after surgery. The anatomical outcome was evaluated by MRI at 6 months after surgery, judged by Sugaya classification. A 

comparison of the clinical and the anatomical outcome was made between the groups retrospectively. 

Results: The number of cases was 196 (group 1) and 59 (group 2) and the average age was 66.1 years and 65.7 years respectively 

(p>0.05). The mean preoperative sizes of tear was anterior to posterior 2.2cm, retraction 1.8cm in group 1 and anterior to posterior 2.3cm, 

retraction 1.5cm in group 2 (p>0.05). At postoperative 6 months, pain VAS, ASES score and SST score of both group were 1.2 (group1) 

and 1.8 (group2), 80.1 and 72.5, 9.6 and 10.2, respectively, and there were no significant differences between groups. Healing failure rate 

including type IV and V of Sugaya classification was 10.7% (21/196) in group 1 and 4.9% (2/59) in group 2 (P=0.09). 

Conclusion: Additional application of atelocollagen after arthroscopic rotator cuff repair showed a tendency of better healing compared to 

the conventional cuff repair for the medium sized rotator cuff tear, although it could not show significant difference. 
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Introduction: Hypotrophy of the teres minor muscle is known to be a negative predictor of clinical outcomes after reverse shoulder 

arthroplasty for massive irreparable rotator cuff tears. However, there have been no investigations on the effects of teres minor muscle 

volume on clinical outcomes after reverse shoulder arthroplasty. The purpose of this study was to investigate the relationship between the 

preoperative teres minor muscle volume and clinical outcomes following reverse shoulder arthroplasty. 

Materials and Methods: A retrospective analysis was conducted for 194 patients who received reverse shoulder arthroplasty from October 

2010 to April 2017. Patients were divided into the hypotrophy, normal, and hypertrophy groups depending on the teres minor muscle 

volume on preoperative magnetic resonance imaging. Clinical outcomes were compared between the three groups using the visual analog 

scale (VAS), the American Shoulder and Elbow Surgeons (ASES), and the activities of daily living requiring active external rotation (ADLER) 

scores. 

Results: Of the 194 patients, preoperatively, 25 patients (12.9%) had teres minor hypotrophy, 96 patients (49.5%) had a normal teres 

minor muscle volume, and 73 patients (37.6%) had teres minor hypertrophy. Clinical outcomes after reverse shoulder arthroplasty in 

terms of the ASES and VAS scores improved in proportion to the preoperative teres minor muscle volume (ASES, p = 0.004; and VAS, p 

= 0.012). However, there was no statistical significance between the preoperative teres minor muscle volume and the ADLER score (p = 

0.086). Specifically, the VAS, ASES, and ADLER scores according to the three groups were as follows: 2.4 ± 1.8, 62.0 ± 16.7, and 22.4 ± 

7.2 for the hypotrophy group; 2.1 ± 1.7, 70.2 ± 13.6, and 25.7 ± 4.4 for the normal group; and 1.5 ± 1.5, 74.3 ± 11.4, and 26.5 ± 3.4 for the 

hypertrophy group. 

Conclusion: A preoperatively larger teres minor muscle volume correlates with better clinical outcomes following reverse shoulder 

arthroplasty. 
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Introduction: Ulnar compressive neuropathy is the second most common nerve compression in the upper extremity. Numerous operative 

procedures have been introduced for the treatment of cubital tunnel syndrome (CuTS), but the best operative intervention still remains 

controversial. The aim of this study is to discuss the efficacy of a novel technique of superficial transposition of ulnar nerve using flexor 

fascial sling in the treatment of CuTS. 

Materials and Methods: 73 patients with cubital tunnel syndrome established by physical examination findings and electromyography/

nerve conduction studies were involved. Common flexor fascia is incised in 1.5cm width and 4cm length anteriorly and distally with 

epicondylar insertion attached. A fascial sling wrapping the ulnar nerve is made by attaching the distal end of the fascial strip to the 

residual fascia, in order for the ulnar nerve to be straight when the elbow is fully extended. The modified Bishop score was recorded to 

assess surgical outcomes. 

Results: 64 patients were in McGowan stage 2 and 9 patients in McGowan stage 2. Mean follow up period was 24.2 months. There was 

improvement in 59 (81%) patients in sensory deficit and 48 (66%) patients in motor deficits after surgery. 61 (84%) patients rated the 

surgical outcome as “satisfied”. According to modified Bishop score, 62 (85%) patients were graded as excellent and good. No recurrence 

was found in any patients and only two patients had severe neurologic deficit. 

Conclusion: Superficial transposition of the ulnar nerve using flexor fascial sling is a safe and effective technique for the treatment of its 

compression at the elbow. As the position of ulnar nerve is little changed after surgery, the dissection of ulnar nerve for transposition can 

be minimized and the final position of ulnar nerve is more physiologic. 
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Introduction: Magnetic resonance imaging (MRI) and electrodiagnostic testing (EDX) are helpful for the diagnosis of cubital tunnel 

syndrome (CuTS), but their prognostic values for surgical outcomes are not known. The purpose of this study was to determine whether 

preoperative MRI and EDX parameters correlate with outcomes after surgery for CuTS.  

Materials and Methods: We retrospectively reviewed 40 patients with CuTS who had EDX and MRI preoperatively, underwent cubital 

tunnel release with epicondylectomy, and had 6 months follow up evaluations. MRI parameters were ulnar nerve cross-sectional area 

(CSA) measured at 6 different levels (2 levels proximally and 3 levels distally from the medial epicondyle of 1cm apart), nerve and muscle 

signal intensity changes, and presence of ganglion. EDX parameters were motor nerve conduction velocity (mNCV) and compound muscle 

action potential (CMAP) measured at the abductor digiti minimi muscle. Other factors assessed were age, symptom duration, preoperative 

symptom severity as measured with McGowan scale, and presence of diabetes. Outcomes were graded according to Wilson-Krout 

classification at 6 months postoperatively. We performed univariate and multivariate logistic regression analyses to determine factors 

associated with fair or poor surgical outcomes. 

Results: There were 27 men and 13 women, and the mean age was 48 years (range 17 -75 years). Preoperatively, 15 patients were 

classified as grade IIA, 19 grade IIB, and 6 grade III by McGowan scale. Postoperatively, 12 patients (30%) had excellent result, 19 (48%) 

good, 8 (20%) fair, and 1 (4%) poor result according to Wilson-Krout classification. In univariate analysis, fair and poor outcomes were 

associated with presence of ganglion (p=0.024), decreased mNCV (0.035), and increased ulnar nerve CSA at proximal 1cm and distal 1cm 

from the epicondyle (p=0.032 and 0.011 respectively). In multivariate analysis, fair and poor outcomes were associated with increased 

ulnar nerve CSA at distal 1cm from the epicondyle (p=0.019). We calculated the area under curve (AUC) of ulnar nerve CSA and the cut-

off value was 16.7mm2 for fair or poor outcomes. 

Conclusion: This study demonstrates that increased ulnar nerve CSA in MRI is associated with suboptimal or delayed improvement after 

surgery for CuTS. MRI examination for morphologic change of the ulnar nerve can be helpful for patient consultation on prognosis of 

surgery for CuTS.
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Introduction: To evaluate if there is a place for ultrasonography (US) and ultrasonographic elastography (UE) in the diagnosis and follow up 

of carpal tunnel syndrome treatment. 

Materials and Methods: Measured US and UE criteria were median nerve area (MNA), proximal median nerve area (pMNA), difference 

between MNA and pMNA (dMNA) and strain values of carpal tunnel content (CTC) and median nerve (MN). Patients in the study group 

were also evaluated using the Boston questionnaire, Visual Analogue Scale (VAS) and nerve conduction studies. Fifty-three wrists in 43 

patients received carpal tunnel release. Patients were re-evaluated 6 months after surgery. To establish a cut off value for MNA, ROC Curve 

analysis was used. 

Results: Decrease in MNA and dMNA values after treatment was meaningful (p = 0.00). While there was no significant change in MN 

elasticity, mean CTC strain index of the study group (4.328± 1.564) decreased significantly after treatment (3.421 ± 1.154 p = 0.002). This 

decrease in the CTC index was more pronounced in patients who benefited from treatment (p = 0.001). 

Conclusion: US and UE can be useful in the diagnosis of CTS and its response to treatment, if used together with physical examination. 
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Case: A right-hand dominant 78-year-old man present at emergency room with right forearm penetrating injury(cubital fossa to wrist 

proximal 5cm ulnar side) by the handle of cultivator and was initially repaired by resident without any thorough exam. Patient revisited 

our clinic two days later with complaint of first to fourth finger sensory loss and tingling sensation with mild wound infection. Additional 

skin incision was made and discovered roughly 20cm long gap median nerve avulsion complete rupture with intact ulnar nerve. It was 

not suitable for primary end-to-end repair nor nerve graft. Massive irrigation, debridement and negative pressure therapy was applied 

and split thickness skin graft was performed few days later as soon as infection controlled. Patient discharged and followed up at out-

patient clinic because patient was unwilling to undergo another surgery for the moment. Postoperative five months, patient expressed 

significant discomfort for writing caused by sensory loss of ulnar side of thumb and radial side of index finger. Preoperative exam showed 

intact thumb interphalangeal joint flexion and thumb opposition, and monofilament light touch test indicate S0 state. We conducted 

sensory nerve transfer which contained 1st and 2nd web space fascicle of median nerve to dorsal sensory branch of ulnar nerve(end to 

end anastomosis), 3rd web space median nerve fascicle of median nerve to ulnar nerve(end to side anastomosis). Postoperative 5 months 

follow up, the patients light touch sensation improved to S3(recovery of pain and touch sensibility with disappearance of overresponse) 

and satisfied his subjective function of his hand. Sensory nerve transfer technique is useful and alternative method in case of not suitable 

for primary end to end anastomosis nor nerve graft. 
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Introduction: The purposes of this study were to 1) suggest our diagnostic approach to the patients with neurogenic thoracic outlet 

syndrome (TOS), and 2) to describe the outcome of 19 cases of surgical release of brachial plexus. 

Materials and Methods: Patients suspected for neurogenic TOS between January 2012 and January 2018 at our institute were 

reviewed. During the study period, a routine clinical protocol was applied to these patients (n = 91) for diagnosis of neurogenic TOS and 

determination of surgical management. To assess surgical outcome, pain score in VAS and DASH score which were evaluated before and 

after surgery were collected. Satisfaction to surgery was assessed according to Derkash’s classification as excellent, good, fair, and poor.  

Results: Twenty-nine patients were diagnosed as neurogenic TOS and 19 supraclavicular decompressions of brachial plexus were 

performed. The mean age was 36 years (range, 15-62). All cases were followed up for more than one year (range, 1-5.3 years). Pain score 

in VAS improved from 3.6 (range, 0-7) to 0.8 (range, 0-3). DASH score improved from 38.4 (range, 11-81) to 17.1 (range, 0-70). According 

to Derkash’s classification, eight patients (42%) rated their recovery as excellent, four patients (21%) as good, five patients (26%) as fair, 

and two patients (11%) as poor. 

Conclusion: We could diagnose 29 patients as neurogenic TOS among 91 patients who might have neurogenic TOS using our 

approach based on their clinical scenarios. Among them, 19 patients underwent surgical decompression of the brachial plexus through 

supraclavicular approach and their outcomes were favorable. 
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Introduction: This retrospective case-control study was performed to determine the relationships between features of the ulnar nerve and 

postoperative outcomes following in situ decompression in idiopathic cubital tunnel syndrome (CuTS). 

Materials and Methods: The study population consisted of 86 patients who had undergone surgery for CuTS. We evaluated demographic 

factors, hand dominance, symptom onset time, time from diagnosis to surgery, findings of electrodiagnosis (EDX; nerve conduction 

velocity/electromyography), and preoperative clinical status. Intraoperatively, the ulnar nerve was defined as a definitively compressed, 

abnormally enlarged, or inflammatory lesion. Clinical improvements were evaluated at least 2 years after surgery. 

Results: Fifty-four patients showed improvement after surgery in terms of the modified McGowan grade, and were designated as group 

1. Meanwhile, 32 patients with unchanged or aggravated status were classified as group 2. Preoperative status, as determined by the 

modified McGowan grade, Boston Symptom Severity Scale score, severity of EDX, and predominant symptoms were similar between the 

groups (all, P > .05. On regression analysis, only the classification of nerve lesions and the time from diagnosis to surgery had an impact on 

postoperative outcome (all, P < .05). Especially, enlarged ulnar lesion predicted poor prognosis (P = .003). 

Conclusion: Ulnar nerve enlargement, grossly detected intraoperatively, and long interval between diagnosis and surgery were 

independently associated with poor prognosis of CuTS. Among the anatomic structures involved in the generation of CuTS, the medial 

epicondyle showed a strong association with enlarged nerve lesions. 
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Introduction: Although the major cause of carpal tunnel syndrome (CTS) remains idiopathic, many male CTS patients are clinically different 

from female patients and often have specific risk factors associated with their conditions. An accurate analysis of such propensity has yet to 

be established. The purpose of this study is to compare male and female patients by analyzing the risk factors associated with CTS patients 

who underwent surgical treatment, with focus on their occupation. 

Materials and Methods: retrospective chart review of 818 patients with CTS was performed to identify the associated risk factors. Patients 

were stratified by gender: female (n = 707, 86.4 %) and male (n = 111, 13.6 %). The mean patient age was 54.5 (range: 16–85 yr.) for 

all groups. The medical history and risk factors of each patient was thoroughly reviewed by medical charts and telephone survey. We 

categorized the risk factors of CTS into 7 categories: anatomic, neuropathic, inflammatory, alteration of fluid balance, distal radius fracture 

associated, occupational risk factor related, and idiopathic. Occupations of CTS patients were divided into high risk occupations (vibratory 

tools, assembly jobs, and food processing and packaging jobs, and other occupations of repetitive wrist motion and forceful gripping) and 

nonrisk occupations. All variables were analyzed with chi-square or Fisher’s exact test for differences between men and women. 

Results: The number of individuals with known risk factors of CTS was greater in male, compared to that of female patients; 97 (87.4 %) 

male patients had the risk factors of CTS, while 361 (51.1 %) female patients (p < 0.001) did. In subgroup analysis of risk factors, male 

patients had frequent risk factors in neuropathic, inflammatory, and alteration of fluid balance (p < 0.001). Occupational risk was strongly 

associated with male gender (p < 0.001). 

Conclusion: Male CTS patients who underwent surgery are more likely to have a reason and have many occupational risk factors than 

women. 
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Introduction: Treatment of acute triangular fibrocartilage complex (TFCC) tear using arthroscopic suture repair has been used as a general 

treatment method, but it is difficult to obtain perfect results in all cases. We evaluated clinical and radiologic outcomes of the acute TFCC 

tear with distal radioulnar joint (DRUJ) instability using the arthroscopic suture repair with pronator quadratus (PQ) advancement. 

Materials and Methods: Altogether, 80 patients (48 male, 32 female, mean age 37.3 ± 11.5 years, mean follow–up 23.7 ± 11.4 months) 

were enrolled in the study. Follow–up was at least 12 months (range, 12–38 months). Patients were divided into group 1 with arthroscopic 

suture repair alone (34 patients, 17 male, 17 female, mean age 35.2 ± 10.8 years, mean follow–up 28.1 ± 15.1 months) and group 2 with 

additional PQ advancement (46 patients, 29 male, 17 female, mean age 38.9 ± 11.9 years, mean follow–up 18.4 ± 6.2 months), and clinical 

and radiological assessment was performed. We also compared the ulnar translation of the injured wrist with that of the uninjured wrist 

using the Push Pull gauge. 

Results: There was no difference in the range of motion and the grip strength between the two groups. However, the disability of the arm, 

shoulder, and hand (DASH) score (P = 0.042) at 6-month follow–up and DASH score (P = 0.015) and patient-rated wrist evaluation (PRWE) 

score (P = 0.012) at 12-month follow–up was improved in group 2 and patients’ satisfaction (P = 0.032) was also higher in group 2. The 

ulnar translation rate was also improved in group 2 at 6-month follow–up (P = 0.015) and 12-month follow–up (P = 0.045). 

Conclusion: Arthroscopic suture repair with PQ advancement provided more clinical improvement and proper stability; therefore, it will be 

an acceptable, effective treatment option for acute TFCC tear with DRUJ instability. 
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Introduction: Little information is available about prognostic factors of arthroscopic capsular repair for peripheral triangular fibrocartilage 

complex (TFCC) lesions. The purpose of this study was to analyze factors that affect the treatment outcomes of arthroscopic capsular 

repair for peripheral TFCC tears. 

Materials and Methods: This study retrospectively enrolled 60 patients who were treated with arthroscopic outside-in capsular repair for 

peripheral TFCC tears. Functional survey, including pain numeric rating scale (NRS) on an ulnar provocation test, distal radio-ulnar joint 

(DRUJ) stress test, Disability of the Arm, Shoulder, and Hand (DASH) score, and satisfaction with treatment, was conducted at 12-month 

follow-up. Patients who were enthusiastic or satisfied comprised the satisfied group, and those who were noncommittal or disappointed 

the dissatisfied group. Demographic, clinical, and arthroscopic findings were compared between the satisfied and dissatisfied groups. 

Results: The mean pain NRS and DASH scores exhibited significant clinical improvement at the 12-month follow-up. Out of the total 

participants, 46 were satisfied and 14 were dissatisfied about the treatment, with significantly more female subjects in the dissatisfied 

group than in the satisfied one. The patients in the satisfied group had a shorter duration of symptoms, were more likely to have trauma 

history, and exhibited positive DRUJ stress test results compared to the dissatisfied group. There were no significant group differences 

in age, hand dominance, work level, and the extent of ulnar plus variance. Multivariable analysis revealed that female gender, a longer 

duration of symptoms, or negative DRUJ stress test results were associated with an increased disability after arthroscopic TFCC repair. 

Conclusion: Female gender, a longer duration of symptom, and a negative DRUJ stress test are associated with a higher likelihood of 

treatment failure after arthroscopic outside-in capsular repair of peripheral TFCC tears. 
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Introduction: The purpose of this study was to report the clinical outcome of revision arthroscopic triangular fibrocartilage complex (TFCC) 

foveal repair using one-tunnel transosseous suture technique after failed primary TFCC repair surgery. 

Materials and Methods: Seven revision cases were performed between 2014 and 2018. The TFCC status was examined after the initial 

surgery of 8 patients through arthroscopic exam with a mean time to revision of 14.4 months. All showed persistent wrist pain and DRUJ 

instability despite initial TFCC repair surgery. We performed revisional arthroscopic one-tunnel transosseous triangular fibrocartilage 

complex repair. Clinical outcome was evaluated using Modified Mayo Wrist Score (MMWS) and quick DASH score. Pain, stability of DRUJ, 

grip strength and active range of motion (ROM) of wrist joint were assessed after revision surgery. Mean follow-up period was 15.7 

months(range, 5 to 36). 

Results: The median patient age at time of revision was 31.7 (31.7, range, 14 to 52) years, Previous surgery was performed with 

arthroscopic TFCC repair (Atzei technique) in 6 cases, arthroscopic all-inside repair in 1 case, and arthroscopic transosseous suture 

technique in 1 case. After revisional TFCC foveal repair, all patients demonstrated improved pain and stable DRUJ. There was improvement 

of grip strength, mean active wrist ROM. There was improvement of MMWS (from 55 to 77.5) and quick DASH score (from 40.5 to 15.4).   

Conclusion: Through this study, we were able to confirm that despite the revisional surgery, there are still remnants left to be sutured. 

This study provides that revisional TFCC repair using an Arthroscopic one-tunnel transosseous foveal suture technique shows reliable 

restoration of DRUJ stability with improving wrist function. Also, there are more comfortable and more uncomplicated benefits than 

complex anatomical reconstruction(Adams procedure). 
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Introduction: When evaluating patients with triangular fibrocartilage complex (TFCC) foveal tears, it is important to assess accompanying 

distal radioulnar joint (DRUJ) instability. However, it is often difficult to diagnose in plain radiography. In our study, measurement of DRUJ 

gap distance has been done to determine the efficacy and reliability of wrist ulnar deviation radiographs in patients with TFCC foveal tears. 

Materials and Methods: Our study included the patients diagnosed as TFCC foveal tear in outpatient clinic from 2015 to 2019. 46 patients, 

19 males and 27 females were retrospectively reviewed. The mean age of the patients was 42 (range, 19 – 63) years old. The inclusion 

criteria were (1) ulnar-sided wrist pain, (2) foveal sign (+), and (3) ulnar grind test (+). These patients underwent radiography, including 

wrist posteroanterior (PA) views and wrist ulnar deviation PA(UD) views of both wrists. We measured DRUJ gap distance in PA and UD 

views. We analyzed radiographic data and compared them between the symptomatic and contralateral sides. 

Results: In both wrists, DRUJ gap distance was significantly increased in UD views than in PA views. (p<0.05) The increase of DRUJ gap 

distance between PA and UD views was significantly greater in symptomatic sides than in contralateral sides. (p<0.05) 

Conclusion: The measurement of DRUJ gap distance in UD radiography can be a simple, reliable, and practical parameter and may be 

useful for evaluation of TFCC foveal tears. 
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Introduction: The purpose of this study is to present secondary trigger finger caused by a neglected partial flexor tendon rupture including 

discussion of the mechanism and treatment. 

Materials and Methods: We retrospectively reviewed the records of six patients with trigger finger caused by a neglected partial flexor 

tendon rupture who had been treated with exploration, debridement and repairing of the ruptured tendon from August 2010 to May 

2015. The average patient age was 41 years (range, 23-59). The time from injury to treatment averaged 4.7 months. The average follow-

up period was 9 months (range, 4-18). Functional outcome was evaluated from a comparison between the Quick- disabilities of the arm, 

shoulder and hand (DASH) score and the visual analogue scale (VAS) for pain, which were measured at the time of preoperation and final 

follow up 

Results: Four patients showed partial rupture of the flexor digitorum profundus (FDP) tendon and three showed partial rupture of the 

flexor digitorun superficialis (FDS) tendon. Both the FDP and FDS tendons were partially ruptured in 2 patients, and the remaining patient 

had a partial rupture of the flexor pollicis longus (FPL) tendon. All patients regained full range of motion (ROM), and there has been no 

recurrence of triggering. The average VAS score decreased from 3.6 (range, 3-5) preoperatively to 0.3 (range, 0-1) at the final follow up 

(P=.026). The average Quick-DASH score decreased from 33.6 preoperatively to 5.3 at the final follow up (P=.028). 

Conclusion: When we encounter patients with puncture or laceration wounds in flexor zone 2, even when the injury appears to be simple, 

partial flexor tendon laceration must be taken into consideration and early exploration and repairing of the partially ruptured tendon is 

recommended. 
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Introduction: The wide- awake approach enables surgeons to perform optimal tensioning of a transferred tendon intraoperatively. We 

hypothesized that the extensor indicis proprius (EIP)-to-extensor pollicis longus (EPL) tendon transfer using the wide-awake approach 

would yield better results than conventional surgery 

Materials and Methods: A retrospective analysis was performed of the prospectively collected data of 29 consecutive patients who 

underwent EIP-to- EPL tendon transfer. Patients were treated with the wide-awake approach (group A=11) and conventional surgery 

under general anesthesia (group B=18). The groups were compared retrospectively for thumb interphalangeal (IP) and metacarpophalan 

geal (MP) joint motion, grip and pinch strength, specific EIP-EPL evaluation method (SEEM), and Disabilities of the Arm, Shoulder, and 

Hand (DASH) questionnaire score at 6 weeks and 2, 4, 6, and 12 months postoperatively. 

Results: Group A showed significantly better IP joint flexion and total arc of motion at 6 weeks, and 2, 4, and 6 months. Group A also 

showed significantly better MP joint flexion and total arc of motion at all time points. IP and MP joint extension showed no difference at all 

time points. Group A showed significantly better SEEM scores at 2 and 4 months, and DASH scores at 4, 6, and 12 months. Grip and pinch 

strength showed no difference at all time points. The complication rate and duration until return to work were not different between 

groups. 

Conclusion: Compared with the conventional approach, the wide-awake approach showed significantly better results in the thumb’s range 

of motion and functional outcomes, especially in the early postoperative periods. 
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Introduction: The rupture of central slip of extensor tendon in a finger causes the Buttonhole deformity characterized by flexion deformity 

at the proximal interphalangeal (PIP) joints and hyperextension at the distal interphalangeal (DIP) joints. Buttonhole deformity, which has 

a well-known pathophysiology, is one of the most clinically important hand deformities. However, the treatment options that are available 

for the buttonhole deformity have been rarely reported. In addition the outcome of a central slip repair method is not well known. In this 

study, we performed direct repair with anchor suture augmentation for buttonhole deformity and analyzed the clinical and functional 

outcome. 

Materials and Methods: Between September 2006 and September 2018, patients with Buttonhole deformity who were treated with 

central slip repair were retrospectively reviewed. 16 patients were involved and there were 13 males and 3 females. The mean age was 

39 years and the mean follow-up was 1 year 3months. Two major injury mechanisms were closed rupture (56.25%) and laceration 

injury (37.5%).  We evaluated the extension lag of the PIP joint and the improvement of the hyperextension of the DIP joint according 

to the physical findings beore and after surgery. Functional evaluation was applied to the Souter's Criteria & Total active motion (TAM) 

measurement, and Strickland formula. Postoperative complications were also investigated.  

Results: The mean extension lag of PIP joint was 45 degrees initially and 12 degrees at the final follow-up.(P-value<0.0001) The mean 

hyperextension of DIP joint was 26.8 degrees and 6.7 degrees at the final follow up. (P-value <0.001) Based on the Souter’s Criteria, 75% 

of the patients had above good results. Only 25% of the patients had fair result, and there is no one who had poor results. The average 

of TAM was 235° (160°-260°). All of the injured fingers gained an excellent or good result using the TAM measurement. The average 

Strickland formula score was 86 (65-100). 81% of patients had excellent or good results. There were no other complications of surgery at 

the time of the last follow up. 

Conclusion: The central slip repair with anchor suture augmentation as a surgical treatment of buttonhole deformity is considered as one 

of the recommended procedures. 
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Introduction:

Materials and Methods: We randomized consecutive patients undergoing Carpal Tunnel Syndrome(CTS, number [n] =60), Cubital Tunnel 

Syndrome(CuTS, n=40), Lateral Epicondylitis(LE, n=60) and Medial epicondylitis(ME, n=40) at one institution into two major groups (Group 

I and II) and each of which is further divided into subgroups according to their disease. Group I (subgroup [CTS, n=30]; [CuTS, n=20] [LE, 

n=30]; [ME, n=20]) received IRIn under WALANT and Group II (subgroup [CTS, n=30]; [CuTS, n=20] [LE, n=30]; [ME, n=20]) did not 

receive IRIn under general anesthesia. Postoperatively, all patients were prescribed NSAID and "pro re nata" (PRN) opioid for three days. 

We calculated the opioid consumption for each group on postoperative days (POD) #0, 1, 2 and 3. 

Results: Except for CTS subgroups, the Group I received a lesser number of opioid doses on POD #0,1 and #2(p<0.01). On POD#3, there 

were no clinically significant difference at each group(p>0.05). In CTS subgroups, opioid was not required in 60% (36/60) of patients. 

Conclusion:
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Introduction: We prospectively compared the effectiveness of mini-open anterograde intramedullary nailing (AIN) and open reduction and 

internal fixation (ORIF) using the low-profile locking plate for angulated metacarpal shaft fractures. 

Materials and Methods: Group 1 (mini-open AIN; 40 patients) and the other consecutive patients in group 2 (locking plate; 35 patients) 

who met our inclusion/exclusion criteria were investigated between January 2010 and December 2016. We compared radiological 

findings (e.g., union and residual angulation or shortening); clinical conditions (e.g., a visual analog scale (VAS), and Disabilities of the Arm, 

Shoulder, and Hand (DASH) scores); active range of motion (ROM); and grip strength. 

Results: Union was achieved in both groups without any major complications. The final angulation measurements were not significantly 

different (p = 0.402). The final VAS scores were not different (p = 0.868); however, the final DASH score was better in group 1 than in 

group 2 (p = 0.034). The plates were removed in 14 patients at 9.6 months postoperatively for various reasons. Mean ROM at the time 

of hardware removal in these 14 patients was significantly lower compared with the final ROM in groups 1 and 2 (non-removal patients). 

Final grip strengths recovered significantly more in group 1 than in group 2 (p = 0.029). Extension lag was found in four patients in group 2, 

and the mean amount was 15°; however, it was resolved by tenolysis during hardware removal. 

Conclusion: Both mini-open AIN and low-profile plate fixation are excellent options for metacarpal shaft fractures without significant 

radiological or clinical problems; however, some clinical outcomes evaluated at least 2 years postoperatively, such as DASH scores and grip 

strength, were better in the AIN group than in the locking plate group. Plate removal was performed under anesthesia in some patients in 

the plate group for various reasons, and this may have caused the small differences in the final outcomes evaluated 2 years after surgery. 
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Introduction: The purpose of this study was to report radiological and functional results of the patients with antegrade metacarpal 

intramedullary nailing using K-wire for the treatment of metacarpal fracture 

Materials and Methods: We retrospectively reviewed the records of 30 patients with metacarpal fracture who had undergone operative 

treatment from 2010 ~ 2016. The average follow-up period was 8 months. Bone union was assessed using serial plain radiographs.  At 

final follow-up, functional outcome was evaluated using the grip power, pinch power, quick-DASH sores and VAS scores for pain. 

Results: All fractures completely united. The average union time was 7.4 weeks. In last follow-up radiograph, preoperative angulation was 

corrected from average 32.7° to average 8.8°. Average grip power and pinch power were 32kg, 16.3kg respectively, and average VAS was 

observed 1.07 at the final follow-up. The average Quick DASH score was 2.05. 

Conclusion: Antegrade metacarpal intramedullary nailing using K-wire could be one of the most useful methods for the treatment of 

metacarpal fracture because of its simple procedure and good functional results 
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Introduction: Even though surgical treatment for mallet fracture has been controversial, closed reduction with extension block Kirschner 

wire (K-wire) fixation has been widely used as a treatment of choice for acute mallet fracture [1]. In spite of its efficacy and convenience 

to perform, many authors have expressed worries on the reduction issue [2,3]. To eliminate this difficulty, Chung et al. used additional 

intrafocal pinning [2] and Lee et al. used two thinner K-wires [3]. However, it may decrease the advantage of less invasiveness of the 

original extension block pinning by using more than two K-wires. The original extension block pinning causes hyperextension to reduce the 

fracture fragment. However, usually, the subluxated distal phalanx does not return to its original position. Moreover, simple hyperextension 

may worsen the problem. Considering the mechanism of mallet fracture, usually hyperflexion or axial loading, traction force is generated 

to reduce the distal phalanx, especially in the presence of subluxation. Here, we describe a simple technique using a towel clamp to 

generate a longitudinal traction force and reduce the distal phalanx . Especially for mallet fracture with subluxation, simple hyperextension 

may worsen the problem, creating a wider gap formation in the articular surface. We describe a tip for reduction technique by using a 

towel clamp that provides longitudinal traction force to the distal phalanx. 

Materials and Methods: The medical records of consecutive 12 cases from 11 patients with fresh mallet fracture were retrospectively 

reviewed. Reduction was achieved by using towel clip reduction technique. The radiologic results were evaluated by simple radiographs, 

and the clinical extension lag and remaining pain. 

Results: Mean followup period was 6 months. Mean union time and extension lag was 5.9weeks and 12.5 degrees, respectively. 

Conclusion: Hyperextension is not enough for treating mallet fracture in some situations. By applying a longitudinal traction force with a 

small towel clamp, mallet finger fractures can be treated with extension block pinning more easily. 

Acknowledgment: This study was supported by the convergence technology developement program for bionic arm through the National 

Research Foundation of Korea (NRF) funded by the Ministry of Science, ICT & Future Plannig (No.2014M3C1B2048422). 
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Introduction: Dorsal rotation or persistent displacement of the fracture fragment is a substantial problem in extension block pinning for 

mallet fractures. We developed a modified procedure combining open reduction and extension block pinning. 

Materials and Methods: We reviewed 8 mallet fracture patients treated with mini-open reduction and extension block pinning. A small 

V-shaped incision was made upon the fracture gap, when there was persistent displacement of the fracture fragment despite closed 

maneuvers and percutaneous procedures following extension block pinning. Through the incision, hematoma and soft tissue hampering 

reduction were removed from the fracture gap and the distal interphalangeal (DIP) joint. Anatomical reduction was guided with a freer 

elevator using the lever and fulcrum principle. The incision was closed by DIP joint transfixation in extension and did not require suture. The pin 

tips were buried under the skin. The incision and the pin entry sites were covered with tissue adhesive. No splint was applied postoperatively. 

The patients were allowed to wash their hands 1-2 days after the surgery. Mean age of the patients at surgery was 26 years (range, 12-48 

years). Mean time from injury to surgery was 23 days (range, 1-98 days). Mean follow-up period was 11 months (range, 3-16 months).

Results: Anatomical reduction was achieved in 6 out of 8 patients. In the rest 2 patients, postoperative step-off of the articular surface at 

the fracture site was less than 0.5 mm. Solid union was achieved in all cases. The mean extension lag at final follow-up was 0° (extension 

lag of 0° in 6 patients and 5° in 1 patient, and hyperextension of 5° in 1 patient). No patient developed postoperative external bleeding or 

other complications in the incision site or the pin site. 

Conclusion: Mini-open reduction and extension block pinning appears to be a feasible and helpful option for mallet fractures. It facilitates 

anatomical reduction and is particularly useful for teenage patients with thick periosteum and delayed cases. It does not hamper patients’ 

convenience provided by burying pin tips under the skin, as the patients can wash their hands soon after the surgery despite the open procedure.

Acknowledgment: None. 
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Introduction: Mallet finger injuries are common, and still the treatment options are diverse with controversy. It involves disruption of the 

tip of the extensor tendon over distal interphalangeal joint. It causes discomfort to patients and treatment failure with extensor lag often 

occurs. Even with pull-in suture techniques, there have been modifications by Ulusoy et al. and Lu et al. but we will introduce different 

modification to the pull-in suture technique which can potentially reduce the limitations of the former techniques. 

Materials and Methods: From October 2012 to January 2019, 26 mallet fingers were treated using this technique by a single surgeon. 19 

were men and 7 were women. Their ages ate the time of the operation ranged from 18 to 68 years (mean 50.1 years). The length of the 

time from the injury to operation ranged from 0 to 242 days (mean 40 days). According the Doyle’s classification, there were 20 type I, 

2 type II, and 4 type IVb cases. As to the surgical technique, running sutures are done with PDS 4-0 at the tip of the remaining extensor 

tendon at the dorsal side of the distal interphalangeal joint. The suture is passed to the volar side through the 21-gauge needle. Then the 

suture is passed transversely to the opposite volar side, passing through the flexor tendon. It is passed again to the initial dorsal side and 

the tie is done followed by closed pinning with Kirschner’s wire in the distal interphalangeal joint. 

Results: Follow up period ranged from 54 days to 271 days (mean 92.5 days). All patients were pain free and no specific wound infections 

or skin necrosis occurred.  The mean extensor lag of the distal interphalangeal joint was 10.6 degrees (range, 0 to 35 degrees). According 

to Crawford’s evaluation criteria, 7 patients showed excellent, 6 as good, 11 as fair, and 2 with poor grades. 

Conclusion: This technique allows feasible fixation of the extensor tendon to the distal phalanx without requiring any passing the suture 

through the bone. By anchoring the suture with the flexor tendon of the volar side instead of the bone, it reduces the rate of the suture 

loosening. It doesn’t need any additional K-wire fixation other than the ones required to fix the distal interphalangeal joint. Volar stab 

incision and knot over the skin is eliminated so the possibility of soft tissue necrosis or altered sensibility is reduced. However, the results 

could be affected since the average time from injury to operation was 40 days (0 – 242 days). Other factors attributable for the adverse 

effects could be flexion tendon shortening contractures (flexion deformity due to chronic mallet finger), lack of rehabilitation. Limitations 

include less controlling such factors, and comprehensively analyzing them. 

Acknowledgment: We have no conflicts to disclosure. 
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Introduction: Surgical release of the A1 pulley can produce good results in trigger finger. However, if the flexion contracture of the 

proximal interphalangeal joint(PIPJ) is accompanied, it is difficult to obtain good results only by A1 pulley release. In the case of flexion 

constracture of PIPJ, an ulnar slip resection of flexor digitorum superficialis  has been reported to have good results. The authors 

performed two operative methods  which were divided into a group (A) undergoing simple A1 pulley release and a group (B) undergoing 

ulnar slip resection of superficialis in trigger finger with PIPJ contracture and report clinical results. 

Materials and Methods: From April 2015 to December 2018, a retrospective analysis was performed on patients with flexion contracture 

of PIPJ in trigger finger. From April 2015 to June 2017, 36 patients, 39 fingers underwent simple A1 opulley release. From June 2017 to 

December 2018, 25 patients, 27 fingers  underwent an ulnar slip resection of superficialis tendon. At 2 weeks, 6 weeks, 3 months, and 6 

months postoperatively, VAS score and degree of flexion contracture of the PIPJ were measured. All patients were followed up for more 

than 6 months. The mean age of group A was 62.2 years, 12 men and 21 women. The preoperative VAS score was 5.5 and the flexion of 

the PIPJ was 14.8 degrees. The mean age of group B was 63 years old, 6 men and 17 women. The preoperative VAS score was 6 points 

and PIPJ jcontracture was 16.3 degrees. There was no statistically significant difference between the two groups in terms of age, gender, 

time to surgery, number of preoperative steroid injections, VAS score, and degree of flexion contracture of PIPJ. Statistical analysis was 

performed using SPSS and statistical significance was confirmed using t-test and Mann-Whitney U-test. 

Results: Postoperative VAS scores were not significantly different at 2 weeks, but group B showed significant pain relief at 6 weeks and 3 

months postoperatively. However, at 6 months postoperatively, both groups showed similar results. Flexion constracture did not show any 

significant difference between groups at 2 weeks, 6 weeks, 3 months, and 6 months after surgery.  

Conclusion: In the trigger finger with flexion contracture of the PIPJ, simple A1 pulley release and an ulnar slip resection of superficialis 

showed the similar clinical results. However, the ulnar slip resection of superficialis was helpful for relieving the early postoperative pain. 
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Introduction: Steroid injections are one of the most commonly used treatments for chronic tendon lesions. Accurate steroid injections in 

the flexor tendon sheath could achieve good response and also prevents complications associated with the procedure. The intratendinous 

injection should be avoided because of raising the possibility that steroid injection may predispose to tendon rupture. The aim of this study 

is to demonstrate safety and efficiency of the injection technique using tendon excursion in trigger fingers. This technique is designed for 

accurate steroid injection in the flexion tendon sheath to maximize its beneficial effects in the treatment of trigger fingers. 

Materials and Methods: A retrospective review of the medical records of 172 patients treated with steroid injections for the trigger finger 

between 2010 and 2018 was performed. All patients were injected by the technique using tendon excursion. The visual analogue scale 

(VAS) had been recorded at the time of injection: one, three and six months. The recurrent symptoms and the complication after injection 

also recorded. Ultrasound imaging was used to assess the accuracy and safety of our injection technique in 36 fingers. Injection Technique: 

In a flexed position of affected finger, the needle is inserted perpendicular towards the tendon at the level of the A1 pulley. The patient 

is asked to flex and extense the finger. At this point, the needle is retracted, and the finger is flexed again to ascertain that the tip of the 

needle is not in the tendon any more. The steroid is injected into the flexor sheath which can be a felt as a fluid thrill along the volar aspect 

of the finger. 

Results: We could visualize the good flow around the flexor tendons and under the A1 pulley in all fingers by ultrasound imaging. 84.3 

% of fingers having a complete resolution of symptoms at 6 months. There were no complications encountered through the injections of 

steroids. 

Conclusion: Injection technique using tendon excursion is a method that represents a simple, inexpensive, quick process, and excellent 

results without major complications in treatment of trigger fingers. 

Acknowledgment: None 
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Introduction: A1 pulley release is widely used surgical method for trigger finger and has produced satisfactory results. However, symptoms 

of Quinnell stage IV trigger finger such as proximal interphalangeal (PIP) joint contracture and pain on PIP joint extension are not easily 

resolved by simple A1 pulley release alone. A degenerative thickening of flexor tendons is sometimes responsible for this. The purposes of 

this study are to introduce flexor digitorum superficialis (FDS) half slip resection and to present clinical results of this procedure. 

Materials and Methods: We conducted FDS half resection using two skin incision on the 33 patients (45 fingers). All patients had PIP joint 

contracture and pain on PIP joint extension. Patients who had other causes of joint contracture such as arthritis or previous traumatic 

injury were excluded. The mean age of patients was 60 years (range, 19-82y). We performed a retrospective review with a mean follow-up 

of 21 months (range, 6 – 36 mo). The degree of PIP flexion contracture and visual analogue scale (VAS) score on PIP joint passive extension 

were recorded before surgery, after surgery and last follow up. 

Results: The mean preoperative flexion contracture of PIP joint was 16° (range, 10-29°). Full extension was achieved in all fingers 

immediately by FDS half slip resection. At last follow up, 36 fingers had complete passive extension, but 9 fingers had flexion contracture 

due to scar (range, 5-10°). These 9 fingers did not have pain on passive extension. The average VAS score on PIP joint extension was 7 

(range, 5-9) preoperatively, 2 (range, 0-4) at 2 weaks after surgery and 0 at final follow up. One patient complained that his grip strength 

was decreased. 

Conclusion: The FDS half resection is a useful treatment for Quinnell stage IV trigger finger. This technique can resolve PIP joint contracture 

and pain on PIP joint extension of faster than simple A1 pulley release.     

Acknowledgment: none.

 Presentation No. 480  

Title: Computed Tomography (CT) Evaluation of Forearm and Hand Muscles in Patients with a Distal Radius Fracture

Authors:  OHSANG KWON1 , HYUN SIK GONG1 , JIHYEUNG KIM2 , GOO HYUN BAEK2 

Presenter: OHSANG KWON Corresponding Author: HYUN SIK GONG  Field: Hand

Affiliation: 1. SEOUL NATIONAL UNIVERSITY BUNDANG HOSPITAL { Orthopaedic } , 2. SEOUL NATIONAL UNIVERSITY HOSPITAL { Orthopaedic } 

Introduction: Computed tomography (CT) can be used for assessing bone status with measurement of the Hounsfield unit (HU). We 

evaluated whether the HU of the muscle might be associated with parameters of bone and muscle status. 

Materials and Methods:  We reviewed 71 women over 50 years of age who had a distal radius fracture and underwent CT evaluation of 

the affected wrist. We assessed muscle HUs at the forearm and thenar muscles, and bone HUs at the capitate and the ulnar head. Other 

parameters included femur neck and lumbar bone mineral density (BMD), upper extremity lean mass, hand grip strength, and muscle fiber 

cross-sectional area. We performed correlation analyses to determine the association between the variables. 

Results:  The thenar and forearm muscle HUs were significantly correlated with each other, but not with other parameters. The capitate 

and ulnar head HUs were positively correlated with femur neck and lumbar BMDs and inversely correlated with age. The ulnar head HU 

was positively correlated hand grip strength. 

Conclusion:  Muscle HU measured at the forearm and thenar muscles did not show significant correlations with bone and muscle 

parameters, although bone HUs correlated well with bone mineral densities. These results support the opportunistic use of CT for 

evaluating bone fragility but suggest that its usefulness for muscle evaluation is still limited. 

Acknowledgment: None 
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Technical Note: 1. Skin incision is made from medial epicondyle site to radial and anterior side of the middle forearm 2. Isolate, neurolysis, 

protect the median and ulnar nerve and their branches 3. Definite the flexor muscles origin from medial epicondyle and coronoid process 

of the ulna 4. Detach from the periosteum 5. Release the pronator teres, interosseous membrane(pronator quadratus) Neurolysis + Flexor 

origin slid + Release interosseous membrane and pronator quadratus   

Acknowledgment: The authors appreciate the support provided by Jilin people's hospital,China. 
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Introduction: The triangular fibrocartilage complex (TFCC) is the primary stabilizer of the distal radioulnar joint (DRUJ), and anatomic and 

biomechanical studies suggest that a thick part of the distal interosseous membrane (DIOM), known as the distal oblique bundle (DOB), 

may contribute to the stability of this joint. The purpose of this study was to evaluate the DOB as a secondary stabilizer of the DRUJ with 

the magnetic resonance imaging (MRI) examination in patients with ulnar wrist pain.  

Materials and Methods: We retrospectively reviewed 352 patients who presented with ulnar wrist pain and had a physical examination 

for DRUJ stability and MRI examinations at a referral, training hospital between February 2018 and April 2019. We excluded patients with 

fractures, a history of surgery, arthritis, and infection of the wrist and generalized ligamentous laxity. Finally, 85 patients with a mean age 

of 42 years (range, 20 to 67 years) were analyzed. We evaluated MRIs for TFCC foveal tears and presence of the DOB, which was defined 

as DIOM with a thickness of 1.0 mm or more. We correlated the MRI findings with the clinical diagnosis of DRUJ instability. 

Results: Out of the 85 patients, 45 (53%) had foveal TFCC tears and 28 (33%) had the DOB in the MRI, and 38 patients (45%) had clinical 

DRUJ instability. Patients with DRUJ instability were significantly associated with foveal TFCC tears (p < 0.001) and absence of the DOB (p < 

0.001). In the 45 patients with foveal TFCC tears, however, only 1 out of 13 DOB-present patients showed clinical DRUJ instability, while 29 

out of 32 DOB-absent patients showed instability (p < 0.001). Absence of the DOB increased the risk of DRUJ instability by 11.7 times (1.8 

to 77.7) in patients with foveal TFCC tears.   

Conclusion: This study demonstrates that clinical DRUJ instability is less common when the DOB is present in patients with foveal TFCC 

tears, supporting the role of DOB as a secondary stabilizer of the DRUJ.  

Acknowledgment: None 
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Introduction: The objective of this study was to evaluate the long-term outcomes after transtibial single bundle ACL reconstructions using 

quadriceps tendon-bone autograft. 

Materials and Methods: One hundred and thirty-nine patients were included and the mean follow up period was 10.2 years (range,7 to 

19.2 years). Clinical assessments included manual laxity test, KT-1000, IKDC documentation, Lysholm scoring, anterior knee pain, Cybex II 

isokinetic testing, and Kellgren-Lawrence grade(KL grade). 

Results: Above 90% of the patients demonstrated grade 0 or 1 instability on the manual laxity tests. KT-1000 (4.4mm versus 2.1mm) 

showed significant improvement in side-to-side differences (p<0.001). The mean Lysholm score (71.0 versus 89.8) and the mean of IKDC 

subjective score (56.9 versus 81.0) were improved significantly at the final follow-up (p<0.001). Peak extension torque (Cybex II) was 

80.5% and 83.5% of that on the uninvolved side at 60°/s and 180°/s, at the last follow-up. Anterior knee pain was tolerable during normal 

daily activities in 94.9% and donor site tenderness was complained by 2.9% of the patients. Five knees (3.6%) were revised due to re-

injuries, and two (1.4%) were revised because of graft impingement with symptomatic instability. Patients with osteoarthritis more than 

KL grade 1 were 20.1% preoperatively and increased to 31.7% at the last follow-up(p<0.001). Osteoarthritis progressed in 24.5% of the 

patients. 

Conclusion: Transtibial single bundle anterior cruciate ligament reconstruction using quadriceps autograft showed excellent clinical 

outcomes and can be a reliable method with good long-term survival. 

Acknowledgment: None 
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Introduction: Previous studies have suggested that increased posterior tibial slope (PTS) is considered as a risk factor for graft failure after 

anterior cruciate ligament (ACL) reconstruction. This study aimed to investigate the influence of medial and lateral PTS on long-term 

clinical outcomes and survivorship after ACL reconstruction.  

Materials and Methods: A total of 232 patients (mean age, 28.2 ± 8.9 years) who underwent primary ACL reconstruction from October 

2002 to July 2007 and were available for a minimum 10-year follow-up were retrospectively reviewed. The medial and lateral PTS were 

measured from A total of 232 patients (mean age, 28.2 ± 8.9 years) who underwent primary ACL reconstruction from October 2002 to 

July 2007 and were available for a minimum 10-year follow-up were retrospectively reviewed. The medial and lateral PTS were measured 

from preoperative magnetic resonance imaging (MRI). The patients were divided into two groups according to their medial PTS (≤5.6° 

vs >5.6°) and lateral PTS (≤3.8° vs >3.8°), respectively. Clinical outcomes (clinical scores, stability tests and failure rate) were compared 

between the groups at the last follow-up. Furthermore, survival analysis was performed using the Kaplan–Meier method. 

Results: According to medial PTS, clinical scores or stability tests were not significantly different between the two groups. However, the 

patients with medial PTS >5.6° showed higher graft failure rate than those with medial PTS ≤5.6° (p = 0.01, odds ratio, 3.18 [95% CI, 1.22 

- 8.28]). The 10-year survival rates of patients with medial PTS ≤5.6° and >5.6° were 94.3% and 83.9%, respectively (p = 0.02). According 

to lateral PTS, there were no significant differences between the two groups in terms of clinical scores, stability tests, graft failure rate and 

survivorship. 

Conclusion: Increased medial PTS (>5.6°), but not lateral PTS, was associated with lower long-term survivorship after ACL reconstruction.  

Acknowledgment: increased medial PTS (>5.6°) was associated with lower long-term survivorship after ACL reconstruction. The 

measurement of PTS should be evaluated for preoperative assessment of ACL-injured patients 
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Introduction: The purposes of this study were to (1) describe the relationship between the outlet of the femoral tunnel and the lateral 

anatomic structures of the femur, including the lateral epicondyle, lateral collateral ligament, popliteus tendon, and lateral head of the 

gastrocnemius, as a function of knee flexion angle when the tunnel was created; and to (2) determine the knee flexion range of angles 

that best limits the risk of damage to these structures as the femoral tunnel is created during anatomic single bundle ACL reconstruction 

using transportal technique. 

Materials and Methods: Between January 2017 and June 2018, 62 patients who had a primary single-bundle ACL reconstruction with 

transportal technique using autogenous quadruple hamstring graft were included. The patients were divided into three groups according 

to their knee flexion angles as the femoral tunnel was created (14 patients in < 120° of flexion; 23 patients in 120° to 129° of flexion; and 

25 patients in ≥ 130° of flexion). The shortest distances from the femoral tunnel’s outlet to lateral anatomic structures were measured and 

compared among the groups. And a correlation analysis of the measured distances regarding the knee flexion angle during creation of 

the femoral tunnel was performed. The safe distance was set as 12 mm between the centers of the femoral tunnel’s outlet and the lateral 

structures considering the footprint of the lateral structures, diameter of the femoral tunnel, and femoral tunnel widening. Any anatomic 

structures that were closer to the femoral tunnel than the safe distance were noted, and the cutoff point of knee flexion for injury to the 

lateral anatomic structures was determined with a receiver operating characteristic curve. 

Results: As knee flexion angle increased, the distance from the femoral tunnel to the lateral head of the gastrocnemius increased (r = 0.657, 

p < 0.001), and the distance to the lateral epicondyle decreased (r = -0.627, p < 0.001), as did the distance of the tunnel to the lateral 

collateral ligament (r = -0.443, p < 0.001) and the popliteus tendon (r = -0.653, p < 0.001). The cutoff point of the knee flexion angle 

associated with structural injury was 131° (sensitivity, 70%; specificity, 73%) for the lateral collateral ligament and 121° (sensitivity, 86%; 

specificity, 67%) for the lateral head of the gastrocnemius. 

Conclusion: As knee flexion increased, the femoral tunnel’s outlet tended to move more anteriorly and distally. Consequently, the safe 

distance to the lateral head of the gastrocnemius increased and the distances to the lateral epicondyle, lateral collateral ligament, and 

popliteus tendon decreased with increased knee flexion. To avoid possible damage to the lateral anatomic structures and obtain stable 

fixation in ACL reconstruction using the transportal technique, we recommend creating a femoral tunnel within121° and 131° of knee flexion.

Acknowledgment: none 

Keywords: femoral tunnel outlet, lateral femoral structure, transportal technique, ACL reconstruction

 Presentation No. 486  

Title: Y Balance Test as A Functional Test after Anterior Cruciate Ligament Reconstruction

Authors:  DU-HAN KIM1 , JIN-GOO KIM2 , DHONG-WON LEE2 , KI-CHEOR BAE1 , SANG-JIN YANG3 , SEUNG-IK CHO4 

Presenter: DU-HAN KIM Corresponding Author: DU-HAN KIM  Field: Knee

Affiliation: 1. KEIMYUNG UNIVERSITY DONGSAN MEDICAL CENTER { Orthopaedic } , 2. KONKUK UNIVERSITY HOSPITAL { Orthopaedic } , 3. 

TONGWON UNIVERSITY { Others (health & exercise department) } , 4. KONKUK UNIVERSITY HOSPITAL { Others (Sports medicine 

research institute) }   

Introduction: The aim of this study was to evaluate the usefulness of the Y balance test (YBT) as a functional test to determine return-

to-sports (RTS) by evaluating potential correlations between previously accepted criteria to RTS after anterior cruciate ligament (ACL) 

reconstruction. 

Materials and Methods: sixty-one patients (26.8 ± 10.0 years) who underwent ACL reconstruction by a single surgeon between December 

2015 and January 2017 were included. Subjective knee scoring systems (International Knee Documentation Committee (IKDC) score), 

functional performance tests [carioca test, single leg hop for distance (SLHD) test] and isokinetic strength tests were used for assessment. 

Results: The YBT composite score was correlated to subjective IKDC score at 6 and 12 months after ACL reconstruction and were 

significantly correlated with SLHD test and carioca test at 6 months. The SLHD was also correlated with YBT composite score at 12 months. 

In isokinetic strength tests, extensor peak torque (r = 0.43, p = 0.001), extensor strength deficit (r = -0.51, p < 0.001), flexion peak torque 

(r = 0.32, p = 0.014) and flexion strength deficit (r = -0.34, p = 0.007) were correlated with YBT composite score at 6 months after ACL 

reconstruction.  

Conclusion: There were considerable correlations between YBT and IKDC score, SLHD test, carioca, and isokinetic muscle strength tests 

that have been recently used to determine RTS. The YBT test could be used to conveniently assess a patient’s functional performance 

results after ACL reconstruction in outpatient clinics. 
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Introduction: The effort to restore knee stability resulted in the development of anatomical single-bundle reconstruction and double-

bundle reconstruction in anterior cruciate ligament (ACL)-injured knee. Recently, a novel anatomical approach to the anterolateral ligament 

has been increasing the concern about additional extra-articular anterolateral augmentation or reconstruction. The purpose of this study 

was to compare the post-operative knee laxity and clinical outcomes between ACL double-bundle reconstruction (ACLDB) and combined 

single-bundle reconstruction with extra-articular anterolateral tenodesis (ACLSB+AL). 

Materials and Methods: A total of 95 patients who had the pre-operative pivot-shift grade 3 or 4, were included in the study. All enrolled 

patients had ACL reconstruction surgery (ACLSB+AL for 47 and ACLDB for 48) performed by the same surgeon at a single center. In all 

cases, the hamstring autograft tendons were harvested from the affected limb. Triple strands of the semitendinosus tendon gracilis tendon 

were used for the anteromedial or posterolateral bundle graft in the ACLDB group. In the ACLSB+AL group, quadruple strand hamstring 

tendon autografts consisting of a doubled semitendinous and gracilis, were used for single-bundle ACL graft, and anterolateral tenodesis 

was performed using a central strip of the iliotibial band. The clinical outcomes, knee laxity and graft maturation score in 2nd look 

arthroscopy were evaluated, pre-operatively and at the last follow-up (35.9±4.4 months in ACLSB+AL and 39.4±6.1 months in ACLDB). For 

statistical analysis, a student’s t-test and chi-square test were used. 

Results: There is no statistical difference in pre-operative knee laxity (anterior translation and pivot-shift grade), IKDC grade and meniscal 

injury between two groups. At the last follow-up, there was also no significant difference in anterior translation and graft maturation 

score, but the ACLSB+AL group demonstrated the statistically superior outcomes in post-operative pivot-shift grade (Gr0:44, Gr1:2 and 

Gr2:1 in ACLSB+AL and Gr0:35, Gr1:5 and Gr2:8 in ACLDB) and IKDC grade (A:42, B:4 and C:1 in ACLSB+AL and A:32, B:8 and C:8 in 

ACLDB), compared to the ACLDB group (P=0.021 and 0.017). 

Conclusion: The combined single-bundle reconstruction with extra-articular anterolateral tenodesis can restore more stable rotational 

stability in ACL-injured knee with high-grade pivot-shift, compared to ACL double-bundle reconstruction. This surgical restoration for knee 

rotational stability may result in superior clinical outcomes at the last follow-up. 

Acknowledgment: NONE 

Keywords: anterior cruciate ligament, anterolateral tenodesis, double-bundle reconstruction

 Presentation No. 488  

Title: Anterolateral Ligament Reconstruction Improves Anteroposterior Stability as well as Rotational Stability in Revision Anterior Cruciate 

Ligament Reconstruction with High-Grade Pivot Shift

Authors:  JAE-YOUNG PARK1 , SANG JUN KIM1 , SANG-GYUN KIM2 , KYOUNG HO YOON1 

Presenter: JAE-YOUNG PARK Corresponding Author: KYOUNG HO YOON  Field: Knee

Affiliation: 1. KYUNG HEE UNIVERSITY HOSPITAL { Orthopaedic } , 2. KOREA UNIVERSITY HOSPITAL { Orthopaedic }   

Introduction: This study aimed to investigate the effect of anterolateral ligament reconstruction (ALLR) in revision anterior cruciate 

ligament reconstruction (ACLR) with high-grade pivot shift. 

Materials and Methods: We retrospectively evaluated consecutive patients who underwent revision ACLR combined with ALLR (RACLR 

with ALLR group) between Oct 2015 and Jan 2017. The indication for combination of ALLR with revision ACLR was failed ACLR with ≥

G2 pivot-shift instability. The control group included patients who underwent isolated revision ACLR (isolated RACLR group) for the same 

indication between Jul 2013 and Sep 2015. Exclusion criteria were ≤G1 pivot-shift instability, multiple ligament reconstruction, bilateral 

ligament injury, double-bundle reconstruction, insufficient medical records, postoperative infection, and follow-up loss at postoperative 

two years. Clinical scores, stability tests, and failure rates were compared between groups at the two-year follow-up. 

Results: The RACLR with ALLR group had 18 patients (mean age, 32.9±10.8 years) and the RACLR group had 21 patients (mean age, 29.6

±10.2 years). Clinical scores at the two-year follow-up showed no significant differences between groups. However, the RACLR with ALLR 

group showed better stability in the Lachman test (P=0.005), pivot-shift test (P=0.030), and side-to-side difference in stress radiographs 

(3.9±3.0 mm vs. 5.9±2.8 mm, P=0.018) than the isolated RACLR group. The RACLR with ALLR group had two failures (11.1%), and the 

RACLR group had three failures (14.3%). 

Conclusion: ALLR in revision ACLR with high-grade pivot shift improves anteroposterior stability as well as rotational stability at two-year 

follow-up. Therefore, ALLR is recommended with revision ACLR, especially in patients with high-grade pivot shift. 
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Introduction: After Laprade's study, the locational relationship of femoral attachments of the lateral collateral ligament (LCL) and popliteus 

tendon is known that the average distance between the femoral attachments of the LCL and popliteus tendon was 18.5mm and popliteus 

tendon was always anterior and distal to the LCL. We performed anatomic posterolateral corner reconstruction with Laprade technique, 

postoperative three-dimensional computed tomography (CT) images were reconstructed and evaluated. CT analysis showed that the 

locational relationship of LCL and popliteus tendon did not match the widely-accepted locational relationship in most cases. Even when we 

observed and touched in the operating room what the femoral attachment of the LCL and the popliteus tendon, the anatomical location 

was different from the existing known anatomical location. So, we evaluated the locational relationship of femoral attachments of the LCL 

and popliteus tendon through magnetic resonance imaging(MRI). 

Materials and Methods: From January 2017 to December 2018, we retrospectively reviewed 88 cases MRI who visited our hospital. There 

were 69 men and 19 women, 40 people in their 20s, 18 people in their 30s and 30 people in their 40s. MRI was taken with 3.0 Tesla, 

Siemens Skyra, Germany. Excluding criteria were fracture, infection, posterolateral complex injury. The location of femoral attachments of 

the LCL and popliteus tendon was confirmed by comparing the axial, sagittal, and coronal plane using by Infinitt® PACS. To make the same 

comparison, all image were rotated so that the femoral shaft was parallel to the Y axis in sagittal plane and the locational relationship of 

femoral attachments of the LCL and popliteus tendon was evaluated using Image J(National Institutes of Health, Bethesda, MD) program. 

And then 3 orthopaedic specialist compared the each measured values. 

Results: Based on femoral attachment of LCL, femoral attachment of popliteus tendon was located 2.89 mm posterior and 6.38 mm distal, 

and the difference in distance between the centers of the attachment of the two structures was an average of 7.40mm. 

Conclusion: The femoral attachment of popliteus tendon is not located in anterior and distal to the femoral attachment of LCL but is 

located in the posterior, distal region. There was a difference in race, but the difference in distance between the centers of the attachment 

of the two structures was measured as 7.40mm, not 18.5mm. This results can be considered in the posterolateral corner reconstruction. 
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Introduction: Anterior cruciate ligament (ACL) injury is the most common lower extremity injury in both sports and the military 

environment. The prognosis of ACL injury with or without reconstruction surgery in long term follow-up is unsatisfactory. After ACL 

injury, there is a large burden of loss for normal function in society and the military. Prevention is becoming increasingly more important. 

However, there are few studies that have evaluated effectiveness of ACL injury prevention strategies in the military environment. The aim 

of this study was to confirm the effectiveness of ACL injury prevention strategies in the military environment. 

Materials and Methods: A prospective study was conducted on 1170 soldiers in the same infantry division, beginning from August 2018. 

While the study is still ongoing, preliminary data was collected from August 2018 to March 2019. An ACL injury prevention program being 

used by national athletes was modified to suit the military environment and applied the study group. The prevention program consisted of 

educating the participants about the situation and posture in which ACL injury is likely to occur, and exercises to prevent potential injury. 

The prevention exercises were divided into 5 categories: warm-up, stretching, strengthening, plyometrics, and agility. Analysis of injury rate 

was conducted by comparing the average injury rate of the previous 6 years before the study, and the injury rate after application of the 

prevention program.

Results: The average injury rate during the 6 years before applying the ACL prevention program was 18 patients/year, while there was not 

a single incidence of injury in the study group after application of the prevention program. There was a significant decrease in injury rate 

before and after the application of the prevention program. 

Conclusion: ACL injury prevention program was shown to be effective in the military environment. Based on the preliminary results of this 

investigation, we can expect to expand the application of this prevention program in the military. A long term, larger scale prospective 

study will be needed to more accurately evaluate the effects of the program. 

Acknowledgment: We thank all officials who helped us to conduct this study in the infantry division. This study was supported by researching 

funding from Armed Forces Capital Hospital for the development of military medicine. However, the authors have no conflict of interest.
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Introduction: It is increasingly recognized that younger age and higher activity is a risk factor for secondary anterior cruciate ligament 

(ACL) injury after ACL reconstruction (ACLR). The purpose of the present study was to investigate the functional and clinical outcome, 

the incidence of subsequent injury and the rate of return to previous sport activity level after ACL reconstruction according to age in non-

athletes.    

Materials and Methods: The consecutive cohort patients who underwent anatomical single bundle ACLR from March 2015 to July 2017 

were enrolled in the present study. They underwent isokinetic tests (Quadriceps and Hamstring strength deficit), patient reported scoring 

(Lysholm, Tegner, IKDC subjective scores) and 4 different functional hop tests (Single leg hop, Triple hop, Crossover hop and 6m timed 

hop tests) at 6-month and 1-year follow up. They were divided into two groups according to age : those under 25 years old (group 1) and 

those 25 years and older (group 2). The functional outcome (serial tests at 6-month and 1 year after ACLR) and the clinical outcome (the 

rate of returning to previous sport activity level and the incidence of subsequent knee injuries) were compared between the group 1 and 

2. An independent t-test and Mann-Whitney test were used to compare the continuous variables and chi-square test was used to compare 

the categorical variables.   

Results: A total of 61 patients met all study inclusion/exclusion criteria. Group 1 had 36 patients with an average age, 18.7 (±3.0, SD) and 

Group 2 had 25 patients with an average age, 36.4 (±10.4, SD). At 1-year follow-up, group 1 had lower quadriceps strength deficit (13.0 

vs 31.3, p=0.003), higher patient reported score (including Lysholm score (86.3 vs 76.7, p=0.027), Tegner score (6.7 vs 4.9, p=0.002) and 

IKDC subjective score (83.4 vs 68.3, p=0.001)) and high LSI score in functional test (single leg hop test (86.1 vs 69.9, p=0.010), cross hop 

test (91.1 vs 74.7, p=0.004), 6 meter timed hop test (90.9 vs 75.0, p=0.005). The rate of returning to previous sport activity level in the 

group 1 was much higher than that in the group 2. (42.4% vs. 13.0%, p=0.019). Group 1 had overall seven subsequent injury (19.4%) 

including five ipsilateral secondary ACL injuries (13.9%), two ipsilateral meniscus tears (5.5%) and no contralateral ACL injury. Group 2 had 

overall only one ipsilateral meniscus tear (4%).    

Conclusion: Non-athlete patients younger than 25 years have a better functional and clinical outcome at 6-month and 1-year after ACL 

reconstruction than older patients, and also return to previous sport activity level at 1-year follow-up in a higher rate. However, they are at 

a higher risk of subsequent knee injuries after surgery. 
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Introduction: Non-contact anterior cruciate ligament (ACL) rupture is mostly caused by a pivot shift mechanism including valgus collapse 

and internal tibial rotation. In female athletes, the incidence of ACL rupture has been reported to be significantly higher than in their male 

counterparts. However, to date, there have been limited reports and controversy regarding sex differences underlying injury mechanisms 

of ACL and severity of injury. 

Materials and Methods: In this study, we hypothesized that in patients with non-contact ACL rupture, the incidence and severity of pivot 

shift injury, which is determined by injury pattern in MRI, is significantly higher in females. A total of 148 ACL ruptures (145 patients) 

caused by non-contact injury mechanisms were included in this study. Among them, 41 knees (41 patients) were female and 107 knees 

(104 patients) were male. The status of the osseous lesions, lateral and medial tibial slope, depth of the medial tibial plateau, collateral 

ligaments, and menisci were assessed by MRI and compared between sexes. 

Results: The severity of osseous lesions at the lateral tibial plateau, lateral femoral condyle, medial tibial plateau, and medial femoral 

condyle were comparable between sexes. There were no significant differences between sexes in the location of tibial contusions (p=0.21), 

femoral contusions (p=0.23), or meniscus tears (p=0.189). The lateral tibial slope and medial tibial depth was significant (p<0.0001), and 

the odds ratios to female sex was 1.464 and 0.145, respectively. 

Conclusion: In conclusion, there was no significant difference between males and females in the incidence and severity of pivot shift 

injury in non-contact ACL rupture. The lateral tibial slope was significantly larger in females and the depth of the medial tibial plateau was 

significantly shallower in females. 
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Introduction: According to recent review articles, the anterolateral ligament (ALL) is a distinct structure and exhibits typical ligament 
characteristics. However, it is unclear whether ALL can heal on its own or become loose over the time. Also, we don’t, know whether all 
anterolateral complex or ALL injuries need to be repaired or reconstructed. The purpose of this study was to evaluate the healing status of 
ALL injuries after primary anterior cruciate ligament (ACL) reconstruction. We also attempted to analyze the associations between healing 
status of ALL and concomitant lesions at that time of ACL rupture. The hypothesis was that acute ALL injuries would show a higher healing 
rate at 1-year follow-up after ACL reconstruction. We also hypothesized that concomitant lesion at that time of ACL rupture would affect 
the healing status of ALL. 
Materials and Methods: Between March 2015 and February 2017, the patients who has ALL injury and underwent primary ACL reconstruction 
were retrospectively reviewed. Using magnetic resonance imaging (MRI), we evaluated the feature of ALL injury and concomitant lesions. 
On 1-year-follow-up MRI, we evaluated the healing status of ALL. Association between healing status of ALL and concomitant lesions at 
that time of ACL rupture was analyzed. Subjective assessments included Lysholm score, International Knee Documentation Committee (IKDC) 
subjective score, and Tegner activity scale. Objective tests included isokinetic strength and functional tests.
Results: Regarding the severity of ALL injury, 29.6% of total was complete rupture. There were significant associations between severity 
of ALL injury and presence of bone bruises (LTP and MTP), and Ramp lesion (Fisher exact, p = 0.023, 0.012, and 0.023, respectively). 
Complete healing of ALL was found in 29.6%. Scar formation was found in 22.2% and non-visualization of ALL was in 5.6%. Poor (not 
complete) healing of ALL was associated with preoperative MTP bone bruise and high-grade pivot shift. There were significant correlations 
between healing status of ALL and preoperative severity of bone bruises (LTP and MTP), postoperative pivot shift grade. Significant 
difference was found in Carioca test among functional tests between good (complete) healing group and poor (not complete) healing 
group (p = 0.039). Good healing group had a negative pivot shift at last follow-up, whereas, 13.2% of poor healing group had positive 
pivot shift including 2 patients (5.3%) with high grade pivot shift.   
Conclusion: About 70% of acute ALL injuries did not show complete healing at 1-year-follow-up. Poor healing of ALL injuries was significantly 
associated with preoperative of MTP bone bruise and high-grade pivot shift. Therefore, careful assessment of posteromedial bone bruise at 
that time of ACL rupture and proper treatment of ALL should be considered, especially in knees with a high grade of pivot shift.
Acknowledgment: None 
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Introduction: The purpose of this study was to compare the clinical outcomes and second-look arthroscopic findings of remnant 
preservation technique with those of conventional anterior cruciate ligament (ACL) reconstruction in single bundle ACL reconstructions. 
Materials and Methods: One hundred sixty two consecutive patients underwent ACL reconstruction by one surgeon, with 93 patients 
receiving remnant preservation technique (Group A) and 69 patients receiving conventional ACL reconstruction (Group B). The mean 
follow-up was 15 months. Clinical outcomes were assessed using Lysholm scores and the International Knee Documentation Committee 
form (IKDC form) evaluation. Post-operative knee stability was evaluated through manual knee laxity evaluation, pivot-shift test, and 
a Telos device. Results: Differences in post-operative stability (manual knee laxity, pivot shift test and Telos device) were not significant 
between the groups (p = 0.681, p = 0.610, p = 0.696). And also no significant differences were noted with respect to the IKDC form and 
the latest Lysholm scores. But in the second-look arthroscopic findings, synovial coverage was confirmed to be excellent in 36% (22/61) of 
Group A patients and 23% (7/30) of Group B patients. 
Results: Clinical outcomes Group outcomes are shown in Table 2. The difference in post-operative stability (pivot-shift-test, Lachman test, 
and Telos arthrometer) was not significant between the groups (p = 0.681, p = 0.610, p = 0.696). The mean Lysholm scores at different 
follow-ups are shown in Figure 5. The latest scores of Lysholm for Group A and B were, on average, 87.7 and 79.6, respectively (p = 0.292). 
All patients had an IKDC grade of C or D pre-operatively. After surgery, in Group A 38 (41%) of patients had a Grade A, 48 (52%) had a 
Grade B, and seven (seven percent) had a Grade C. Similarly, in Group B, 26 (38%) had an IKDC grade of A, 36 (32%) had a Grade B and 
seven (10%) had a C after surgery (p = 0.058). Comparing the effects of the autograft and allograft tendon procedures on the Lysholm 
scores, autograft patients had average scores of 86.5 in Group B and average scores of 87.4 in Group A. Allografts resulted in average 
scores of 77.7 in Group B, and 88.3 in Group A. There was no significant difference between the effects of using autograft and allograft 
for ACL reconstruction on the Lysholm scores in this study (p = 0.634). 
Conclusion: ACL reconstruction with both techniques was found to result in acceptable stability, clinical outcomes and second-look 
arthroscopic findings. With regard to synovial coverage, the remnant reservation techniques were found to be superior to conventional 
ACL reconstruction. 
Acknowledgment: This research was supported by the 2017 scientific promotion program funded by Jeju National University. 
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Introduction: Background: Postoperative tunnel widening is well-known phenomenon after anterior cruciate ligament (ACL) 

reconstruction. The etiologies of the tunnel widening were multifactorial. Among several etiologies, the effect of the location of the 

femoral tunnel on 3 dimentional (3D) computed tomography (CT) upon the postoperative tunnel widening is rarely investigated.   

Hypothesis: Anatomic femoral tunnel location shows less postoperative tunnel widening than nonanatomic location after hamstring ACL 

reconstructions. 

Materials and Methods: Inclusion criteria were 57 consecutive patients who underwent hamstring ACL reconstructions using an 

adjustable-loop cortical suspension device for the femoral fixation and the Intrafix sheath and screw for the tibial fixation. Using 3D CT, 

the center of the femoral tunnel aperture was located on the standardized grid system. The center of the ACL footprint was defined as 

29.3% ± 3.5% in the anterior-posterior plane and 34.7% ± 4.5% in the proximal-distal plane. The femoral tunnel location was classified 

as anatomic if it located within 2 standard deviations (SD) of the normal positions. If it was outside the 2 SD, the tunnel was classified 

as nonanatomic. Therefore, enrolled patients were divided into either anatomic or nonanatomic groups according to the location of 

the femoral tunnel. Postoperative femoral and tibial tunnel widening at 1 year after surgery were compared between the two groups. 

Postoperative knee stability and functional evaluations were compared between the two groups. 

Results: All patients were followed for a minimum of 2 years after surgery. There were 25 patients in anatomical group and 32 patients in 

nonanatomical group. There were no differences in demographics between the two groups. There were no differences in postoperative 

tunnel widening on the anteroposterior or lateral radiographs between the two groups. Postoperative knee stability and functional 

evaluations showed no statistically significant differences between the two groups. 

Conclusion: There was no significant difference in postoperative tunnel widening or clinical outcomes between anatomic and nonanatomic 

femoral tunnel location after hamstring ACL reconstructions. 
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Introduction: There was few study which has histologically evaluated the presence of mechanoreceptors in PCL allograft after PCL 

reconstruction with remnant preserving technique using Achilles tendon allograft. The purpose of this study was to investigating the 

presence of mechanoreceptors in remnant tissue of PCL and allograft after PCL reconstruction. 

Materials and Methods: Tissue samples were obtained from 14 patients who underwent PCL reconstruction using Achilles tendon 

allografts. Patient group underwent biopsies during second-look arthroscopies and total knee arthroplasty after PCL reconstruction. 

The mean period from injury to PCL reconstruction was 17.6 weeks (range, 2-60 weeks). The control group consisted of 4 normal PCLs 

procured from patient who underwent other arthroscopic procedure. 

Results: Neural elements were shown to be present in the specimens of the control group by processing H&E stains and 

immunohistochemical stains with monoclonal antibodies against S-100, GFAP, NSE. In the Achilles allografts, mechanoreceptors were not 

observed.  However, remnant and normal tissues showed mechanoreceptor in most samples. 

Conclusion: The results demonstrate that Achilles tendon allografts have lack of mechanoreceptors. This study can be a histological 

evidence to support the advantages of the remnant preserving technique. 
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Introduction: Placement of the femoral tunnel is critical to graft function after posterior cruciate ligament (PCL) reconstruction. To date, 

however, the location of the femoral tunnel aperture has not been compared by in vivo 3-dimensional computed tomography (3D-CT) 

during PCL reconstruction with the outside-in (OI) and inside-out (IO) techniques. This study used 3D-CT analysis to compare the location 

of the femoral tunnel aperture in patients who underwent PCL reconstruction with the OI and IO techniques. 

Materials and Methods: A total of 77 patients underwent single-bundle PCL reconstruction using the OI (n=46) or IO (n=31) technique. 

The location of the femoral tunnel aperture was assessed by 3D-CT and measured by the anatomic coordinate axis method to construct 

3D surface models.  

Results: The mean location of the femoral tunnel aperture in the low-to-high direction did not differ significantly in the OI and IO groups 

(75.0% vs. 75.2%, P=0.869). However, in the deep-to-shallow direction, the femoral tunnel aperture was positioned more shallowly in the 

IO than in the OI group (75.7 vs. 81.1%, P<0.001).  

Conclusion: The IO technique of single bundle PCL reconstruction yielded a shallower femoral tunnel in the deep-to-shallow direction than 

did the OI technique. However, femoral tunnel location in the low-to-high direction was similar using the two techniques. 

Acknowledgment: The authors declare that they have no conflict of interest.   
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Introduction: The SMC patellofemoral score is a scoring system specific to the patellar-femoral joint. The validity and the reliability 

of this method have been studied and reported. The responsiveness of SMC PF scoring has not been tested. So we investigated the 

responsiveness of the SMC PF scoring system 

Materials and Methods: From February 2013 to March 2018, 72 patients who underwent arthroscopic surgery with anterior knee pain 

were reviewed. The SMC PF score, the Kujala score, the Feller score, the IKDC subjective score, and the WOMAC (pain, function, total) 

score were collected prospectively before and after surgery We evaluated the correlation between the change of scores before & after 

treatment by various outcome measures 

Results: The SMC PF pain scoring system was moderately correlated with WOMAC pain and WOMAC total and IKDC subjective score, 

0.595 (p <0.001), 0.678 (p <0.001), and -0.562 (p <0.001) WOMAC function and feller score were 0.497 (p <0.001) and -0.254 (p = 0.031), 

respectively, which showed a low correlation The SMC PF function scoring system showed a moderate correlation with the WOMAC total 

and IKDC subjective score, 0.542 (p <0.001), and -0.506 (p <0.001). WOMAC pain and WOMAC function were 0.449 (p <0.011) and 0.395 

(p = 0.001), respectively, which showed a low correlation. 

Conclusion: The SMC patellofemoral score is a specific assessment tool for assessing the patellofemoral joint and considered to have 

excellent resposiveness 

Acknowledgment: I would like to express my deep gratitude to Professor Ha and HafellBaum 
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Introduction: No study has yet assessed the effect of medial open-wedge high tibial osteotomy (MOWHTO) on the patellofemoral joint 

according to postoperative alignment. The purpose of this study was to evaluate the effect of MOWHTO on the patellofemoral joint according 

to postoperative alignment by comparing the cartilage status before and after surgery and assessing the clinical and radiological outcomes. 

Materials and Methods: A total of 135 patients who underwent MOWHTO were retrospectively investigated. The patients were divided 

into three groups according to the postoperative weight-bearing line ratio (WBLR): undercorrection (WBLR of <58.3%, lowest quartile); 

acceptable correction (WBLR of 58.3% to 66.3%, middle two quartiles); and overcorrection (WBLR of >66.3%, highest quartile). The 

postoperative change in the cartilage status was arthroscopically assessed during implant removal at 2 years after MOWHTO. The clinical 

and radiological outcomes were evaluated at a mean follow-up duration of 52.1 months. A regression analysis was performed to identify 

the factors affecting the deterioration of the patellofemoral joint cartilage status. A receiver-operating characteristic curve was employed 

to identify the cutoff point for the postoperative WBLR associated with the deterioration of the cartilage status in the patellofemoral joint. 

Results: Progression of cartilage degeneration was noted in 39.3% for femoral trochlea and 23.7% for patella of all patients. The 

incidence of cartilage progression was significantly higher in the overcorrection group than in the undercorrection and acceptable 

correction groups(undercorrection group=30.3%, acceptable correction group=32.4%, and overcorrection group=61.8% for femoral 

trochlea[p=0.008]; undercorrection group=15.2%, acceptable correction group=17.7%, and overcorrection group=44.1% for 

patella[p=0.005]). The functional outcomes, including Lysholm knee score, Knee Injury and Osteoarthritis Outcome Score pain, symptom, 

and activities of daily living subscale scores, and Shelbourne and Trumper score, were significantly worse in the overcorrection group. The 

regression analysis showed that only the postoperative WBLR had a significant effect on cartilage deterioration. The cutoff point for the 

postoperative WBLR associated with progression of the International Cartilage Repair Society grade was 62.1% for the femoral trochlea 

(sensitivity=61.5%; specificity=62.7%; accuracy=66.2%) and 62.2% for the patella (sensitivity=59.4%; specificity=60.2%; accuracy=67.8%).

Conclusion: The patellofemoral joint was adversely affected by MOWHTO. Overcorrection causing excessive valgus alignment led to 

further progression of degenerative change in the patellofemoral joint and inferior clinical outcomes. The postoperative WBLR can be used 

as a predictive factor for deterioration of the cartilage status in the patellofemoral joint after MOWHTO. 

Acknowledgment: none. 
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Introduction: Introduction: To assess the clinical availability of an adjustable-length loop device for use in the double-bundle technique 

with aperture fixation at the patella and femur during anatomic double-bundle medial patellofemoral ligament reconstruction (DB-MPFLR) 

for recurrent patellar dislocation. 

Materials and Methods: Methods: We retrospectively investigated 11 patients (12 knees) with recurrent patellar dislocation who 

underwent anatomic DB-MPFLR with an ipsilateral semitendinosus tendon autograft. The graft was folded in half, and its central portion 

was hanged using the adjustable-length loop device. Both free ends of the graft were fixed at the proximal and distal ends of the medial 

edge of the patella by using suture anchors, and the hanged graft loop was pulled into the femoral tunnel while maintaining equal tension 

on both bundles. Manual traction of the suture loops was applied to fix the graft appropriately in full range of motion (ROM) of the knee 

joint under arthroscopic guidance. Clinical outcomes such as re-dislocation, ROM, clinical scores (Kujala score, Lysholm score, and visual 

analogue scale score for anterior knee pain), and complications were assessed preoperatively and at 2 years postoperatively. Radiographic 

parameters indicating patellar position, including congruence angle and lateral patellofemoral angle, were measured at 4 different angles 

of knee flexion (30°, 45°, 60°, and 90°). 

Results: Results: At 4 different flexion angles of the knee joint, the preoperative congruence angle decreased significantly and the lateral 

patellofemoral angle increased significantly at the final follow-up (P < 0.001). Notably, the improvements in these angles were maintained 

with no significant differences at the 4 different flexion angles. None of the patients experienced subluxation or re-dislocation after 

surgery. The patellar instability symptoms improved, as confirmed on the basis of radiographic and other clinical outcomes. 

Conclusion: Conclusion: New DB technique with aperture fixation at the patella and femur by using an adjustable-length loop device offers 

high stability with full ROM of the knee joint, can be considered as a feasible procedure and technique for recurrent patellar dislocation. 

Acknowledgment: Thanks to Gilhospital's knee team 
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Introduction: The posterior lateral part of the tibial plateau fracture have been attempted with various methods.  The purpose of this study 

was to analyze the clinical results of the individualized surgical approach for posterolateral plateau fracture. 

Materials and Methods: Eighteen patients who fulfilled the following criteria were included and followed up for more than an year. The 

radiologic examinations were used to confirm the state of the reduction and alignment. Patients who were able to confirm the functional 

outcome were included. The posterolateral aspect of the tibia was divided into three zones and an individualized approach was used for 

each zone. The extended anterolateral approach was used for the most anterior zone I, the trans fibular approach for the lateral zone II 

adjacent to the fibula, and the posterior medial approach for the posterior medial region (Zone III).  When a step-off of less than 2 mm, it 

was defined as articular reduction. After the follow up, we checked the reduction state of the joint surface during the follow up. Radiologic 

parameters were measured to determine the incidence mal-alignment and abnormal articular surface after surgery.  Functional outcomes 

were assessed using Lysholm scores and range of motion at preoperative and postoperative. 

Results: Of the 215 cases who underwent surgical treatment with tibial plateau fracture, 18 cases were involved in the posterior lateral 

part of the tibial plateau as the main. There were 9 patients in the zone I and 7 patients in the second II. Of the patients in the zone II 

group, 3 cases were extended to the other zone. Two patients had fracture in the zone III and one had extended fractures to the zone 

I and zone II. Fractures were treated using three individualized approaches according to the zone. 9 cases were performed using the 

extended anterolateral approach, 3 cases were used trans fibular approach. There were 1 case using an posteromedial approach.  More 

than one approach has been used, depending on the extended zone, if fracture is extended to another zone. All patients achieved 

adequate reduction after surgery, and complications were not found.  Radiographically, the medial proximal tibial angle, femorotibial angle 

and the posterior slope was within acceptable range. When the axis were evaluated, the mechanical axis passed the medial 44.4% point 

and showed a slightly varus.   The mean Lysholm score after surgery was 68.0, 90.0, and 94.5 respectively, showed a tendency to improve. 

Satisfactory range of motion were obtained postoperatively.   

Conclusion: Posterolateral tibial fracture of the tibial plateau is a difficult to approach and reduction. Therefore, it is necessary to classify 

the farea and perform the operation using the individualized approach. 

Acknowledgment: Individualized approach would be useful to review the status and location of fractures before operation and to establish 

the surgical plan accordingly. 
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Introduction: The purpose of this study was to use meta-analysis techniques to evaluate the efficacy and safety of polydeoxyribonucleotide 

(PDRN) injections for knee osteoarthritis (OA) treatment. 

Materials and Methods: Multiple comprehensive databases, including MEDLINE, EMBASE, and the Cochrane Library, were searched in 

November 2018 for studies that compared the effectiveness and safety of intra-articular PDRN injection for the knee joint with hyaluronic 

acid (HA) injection. Two reviewers independently determined study inclusion and they extracted data using a standardized data extraction 

form. The predefined primary outcome was Visual Analogue Scale (VAS). Secondary outcomes included Knee Injury and Osteoarthritis 

Outcome Score (KOOS), Knee Society Score (KSS), and adverse events. 

Results: Four randomized controlled trials (RCTs) were included in the meta-analysis. After one and two months, patients in the PDRN 

group showed significantly better improvement in pain than the HA group (P = 0.08 and P = 0.02, respectively). There was no significant 

difference in pain after four months. The pooled analysis showed that no significant differences were seen in function (KOOS and KSS) 

scores between the PDRN and HA groups (all P >0.05) at all time points. There was no significant difference in adverse events between 

two groups (relative risks = 2.15, 95% confidential interval: 0.17–26.67, P = 0.55). 

Conclusion: The intra-articular use of PDRN was similar in function to HA, and the pain-relief effect was superior to HA for two months 

post-injection. Therefore, it could be a favorable alternative to HA to treat persistent pain associated with knee OA while avoiding side 

effects. 

Acknowledgment: None 
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Introduction: When performing total knee arthroplasty (TKA) in valgus knee, lateral soft tissue release can damage common peroneal 

nerve (CPN). This study aimed to analyze the location of CPN in axial magnetic resonance images (MRI), to compare the measurements in 

the valgus knees with varus knees. 

Materials and Methods: From Jan 2009 to Dec 2019, we identified 41 knees with preoperative MRI in patients who underwent TKA due to 

valgus deformity (valgus group). We matched these patients to a cohort of patients who had undergone MRI but were not candidates for 

TKA (varus knee group, 82 knees), during the same time period based on sex and age. Subgroup analysis was performed: valgus group, 

classified according to grading system reported by Ranawat et al; varus group also subdivided according to hip-knee-ankle (HKA) angle. 

We measured the distance between CPN and posterolateral cortex of tibia at the level of knee joint (distance A) and the tibial cut (distance 

B). Additionally, we measured an angle of the CPN from the central anteroposterior axis of tibia. We compared the measurements 

between the groups and also compared them according to the valgus grade. 

Results: There were no significant demographic differences between the groups. In valgus group, distance A was significantly closer than 

other groups and distance B significantly increased compared to distance A (P < 0.001). Angular location of CPN showed significantly more 

an acute angle in valgus group (P < 0.001). However, there was no significant difference in the measurements according to valgus grade. 

Conclusion: Location of CPN in valgus knee was in proximity to posterolateral cortex of tibia at the joint level and showed more an acute 

angle compared with varus knees. It is recommended that lateral soft tissue release in valgus knee should be performed at tibial cut level 

and at more an obtuse angle. 

Acknowledgment: None. 
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Introduction: To assess the effect of preoperative virtual reality (VR) experience of three-dimensional (3D) reconstructed magnetic 

resonance (MR) images on anxiety reduction in patients undergoing arthroscopic knee surgery. 

Materials and Methods: Patients in the VR group watched a 3D model of their own MRI through a VR headset describing the anatomy 

of the knee as well as their own lesion of interest for an arthroscopic procedure. Patients in the non-VR (NR) group received standard 

preoperative information about their MRI. The primary outcome for analysis was Amsterdam Preoperative Anxiety and Information Scale 

(APAIS) score to measure level of anxiety and the need for information in patients undergoing arthroscopic knee surgery. Secondary 

outcomes were rated with visual analog scale (VAS) scores measuring patient pain, preparedness, satisfaction, and stress. 

Results: Regarding APAIS score, the sum S (surgery-related anxiety) and sum C (combined anxiety component) subscales showed 

significantly better outcomes in the VR group (sum S = 2.0 [2.0-4.0], sum C = 4.0 [4.0-8.5]) than in the NR group (sum S = 4.9 [3.0-5.0], 

sum C = 8.0 [5.3-9.8]) (P = 0.014, P = 0.005, respectively). Regarding VAS scores, preoperative measures showed significantly better 

outcomes in satisfaction among VR group patients (95, 90.0-100.0) in comparison to NR group patients (85, 70.0-96.0) (P = 0.010). For 

postoperative VAS measures, the VR group (satisfaction score= 95, 90.0-100.0, stress score= 15, 2.5-37.5) showed significantly better 

outcomes in satisfaction and stress in comparison to the NR group (satisfaction score=85, 70.0-97.5, stress score= 30, 30.0-50.0) 

Conclusion: Application of preoperative VR experience of 3D reconstructed knee MR images in patients undergoing arthroscopic knee 

surgery reduces anxiety around surgical encounters. The VR patient group was more satisfied overall and less stressed postoperatively. 

However, perioperative pain and preparedness were not affected by VR exposure. 

Acknowledgment: Funding was provided by the Ministry of SMEs and Startups, C0515624. The authors declare no conflicts of interest in 

the authorship and publication of this work. 
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Introduction: The purpose of this study was to compare clinical outcome between patients with and without hypertrophic acetabular labral 

tear at the minimum 2 years follow-up. In addition, incidence of iatrogenic acetabular labrum and cartilage injury between two groups and 

morphologic changes in follow-up computed tomographic arthrography between two groups was assessed. 

Materials and Methods: From January 2010 to December 2016, 20 patients (22 hips) with hypertrophic labrum underwent hip arthroscopic 

surgery. They comprised the study group. The control group was 22 patients without hypertrophic labrum were assigned in the control 

group after using the matching criteria. Clinical outcome was assessed using the visual analog scale score, UCLA activity, and the Harris hip 

score. Radiologic outcome was assessed using serial radiography. The patients were followed for at least 2 years. 

Results: The mean age at surgery in the study and control groups were 42years and 40 years, respectively. Most common cause of 

arthroscopic surgery in the study group were isolated acetabular labral tears (68.2%.15/22 hips). All improvements in both groups were 

statistically significant at the last postoperative follow-up (P < 0.001). Although radiologic and clinical outcomes in both groups were not 

significantly different, complication rates including iatrogenic labral perforations and cartilage injury were significantly higher than that in 

control group (9 vs 3, P = 0.042). Patient’s reported satisfaction scores in both groups at the last postoperative follow-up was 8.4 and 7.9, 

respectively (P =0.352). 

Conclusion: High rate of patient’s reported satisfaction and clinical outcomes after arthroscopic repair in both group are encouraging 

outcome. Arthroscopic treatment in patient with hypertrophic acetabular labral tear should be careful to prevent iatrogenic injury during 

arthroscopic surgery and isolated hypertrophic labral tear could be possible to good surgical indications. 

Acknowledgment: A lot of people around me have provided help to me. I'd like to express my sincere thanks to all of them to the best of 

my poor ability. Particularly, I'd like to express my hearty gratitude to my Professor Yong-Chan Ha for the significant support of my study 

with the greatest care, and to Jae-Young Lim M.D for warm encouragement and valuable advice despite his busiest schedules. 
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Introduction: The outcomes after arthroscopic femoroplasty in patients with cam lesions have been rarely reported in Asia. To evaluate 

the short-term clinical outcomes, including visual analogue scale (VAS) for pain, University of California Los Angeles (UCLA) activity 

scale, and modified Harris hip score (mHHS), and radiologic outcomes after hip arthroscopy in patients with cam-type FAI at a minimum 

postoperative follow-up of 2 years. Moreover, incomplete resection of cam lesions could influence the outcomes during the follow-up 

period. 

Materials and Methods: From January 2013 to December 2016, 204 hip arthroscopy procedures were performed. Of these cases, 62 

patients (73 hips) underwent hip arthroscopy for cam-type FAI. 

Results: Of the 73 hips, 65 (89.0%) achieved gratified reduction or elimination of preoperative pain. The clinical outcomes showed 

improvement in scores from before surgery to the last follow-up: 67.1 ± 15.0 to 90.2 ± 6.3 for the mHHS (P < .001), 4.7 ± 2.5 to 7.1 ± 1.4 

for the UCLA score (P < .001), and 7.4 ± 1.9 to 1.8 ± 1.5 for the VAS score (P < .001). In radiologic assessments, significant improvement 

was observed in the alpha angle from a mean 60.9° to 49.5° (P < .001) and in the head-neck offset from a mean of 3.3 mm to 6.3 mm (P < 

.001). According to subgroup analysis for patient-reported satisfaction, the VAS score (P = 0.014), UCLA score (P = 0.033), and mHHS (P < 

.001) in the satisfied group were better than those in the dissatisfied group. In subgroup analysis for the sufficiency of femoroplasty (alpha 

angle <55°), the clinical outcomes were not different between the 2 groups. 

Conclusion: Arthroscopic femoroplasty resulted in an 89% satisfaction rate at the 2-year follow-up. Therefore, hip arthroscopy with 

femoroplasty might be an excellent alternative to open surgery and offers a greater probability of good to excellent results. 

Acknowledgment: Jin-Woo Kim and Jae-Young Lim contributed equally to this work and should be considered co-first authors. 
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Introduction: The aim of this study was to evaluate the effectiveness of our technique on further collapse of the femoral head in 

Association Research Circulation Osseous (ARCO) stage II, patient’s functional improvements, and analyze the survival rate of the affected 

hip. 

Materials and Methods: Between June 2007 and March 2015, 24 hips diagnosed with osteonecrosis of the femoral head (ONFH) were 

treated with our muscle pedicle bone grafting (MPBG) technique using anterior one-third of gluteus medius attached to the greater 

trochanter. The group was consisted of 15 men and eight women, mean age of 36 years at the time of surgery. Mean follow-up was 6.2 

years. 

Results: Four hips showed regeneration, 11 hips showed no progression, and nine hips showed slight extent of the lesion. But during the 

follow-up, three hips underwent total hip arthroplasty at the mean follow-up of 5.8 years after the surgery. The survival rate at the last 

follow-up was approximately 87.5%. Excluding the three failed cases, the mean total Harris hip score was improved from 57.2 to 82.3 

points (p < 0.05). We had no case of complications such as limping, numbness, wound infection, heterotopic ossification, nor intra- and 

post-operative fracture. 

Conclusion: We showed 87.5%of survival rate by average of 6.2-year follow-up, maximum of 10.1 years. And compared to other reports, 

our technique showed relatively good results. In the short term, our modified MPBG technique seems to be effective in ARCO stage II 

ONFH. We, therefore, suggest this technique as one of the promising treatments of choices for patients with ARCO stage II ONFH. 

Acknowledgment: none 
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Introduction: Periacetabular osteotomy (PAO) is an effective method of preserving symptomatic acetabular dysplasia in skeletally mature 

patients. The purpose of this study was to report medium-term outcomes of Ganz PAO performed by a single surgeon. 

Materials and Methods: We evaluated 82 PAOs (71 patients) performed between November 1999 and April 2017. All surgeries were 

performed in a supine position through a modified Smith-Peterson approach under the guidance of portable radiographic devices. The 

Harris Hip Score (HHS) was used for clinical evaluation, and the radiological measurements included lateral center-edge (CE) angle, anterior 

CE angle, and femoral head extrusion index. The mean age at operation was 33.1 years (range, 18-50 years), and the mean duration of 

follow-up was 8.3 years (range, 2-19 years). 

Results: The mean HHS improved significantly from 61.3 to 93.4 at the final follow-up. The mean lateral CE angle increased from 11.8 

º to 36.9 º, anterior CE angle from 13.4 º to 38.1 º, and femoral head extrusion ratio decreased from 37.0% to 13.7%. There were no 

penetrations to the joint cavity or fractures during the index operation. One patient (1.2%) underwent total hip arthroplasty (THA) due to 

a progression of osteoarthritis, and one patient underwent open reduction and internal fixation (1.2%) for postoperative pelvic fracture. 

The Kaplan-Meier survivorship with an end point of conversion to THA was 93.8% at 8 years. 

Conclusion: Ganz PAO for the treatment of acetabular dysplasia demonstrated excellent clinical and radiographic improvements with a 

high survival rate at a mean follow-up of 8 years. 

Acknowledgment: None 
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Introduction: The percentage of anemia has been reported 12% in elderly (+60 years), and hip fracture makes blood loss. Hip fracture 

patients who underwent transfusion showed an increased risk of delirium and mortality than without transfusion in previous studies. The 

purpose of this study was to identify the effect of the intravenous iron supplementation on demand of perioperative blood transfusion and 

post-operative hemoglobin recovery in geriatric hip fractures. 

Materials and Methods: A retrospective cohort study was performed on patients who underwent surgery with proximal femoral nail 

for hip fracture and age 60 years old or older between Jan 2018 and March 2019 in a single center. The participants were divided into 2 

groups according to preoperative intravenous iron supplementation (iron isomaltoside, Monofer®, Pharmacosmos, Holbaek, Denmark); 

Group 1 (n=11) with Monofer 400mg before surgery and group 2 (n=30) without Monofer. Transfusion was preformed when the Hgb 

was less than 8mg/dL). Primary endpoint was incidence of perioperative transfusion. Secondary endpoints were various hemoglobin (Hgb) 

levels, length of hospital stay, iron status. 

Results: The average age of the participants were 77.4 years old, and average body mass index (BMI) was 22.1. Demographic data 

including age, sex, BMI, comorbidity (Charlson comorbidity index) of each group showed no difference. The preoperative Hgb was 

11.1mg/dL (group 1 11.6±2.3 vs, group 2 10.8±1.9, p=0.199). The Hgb at the postoperative day 2 was 9.1mg/dL (group 1 9.8±1.6 vs group 

2 8.9±2.2, p=0.349). The average Hgb at the postoperative 1 month was 11.6mg/dL (group 1 11.8±1.9 vs group 2 11.5±1.5, p=0.234). 

Transfusion rate was 63.4% (26/41) and the rate was significantly less in the group 1 (36.4% vs 73.3%, p=0.029). Complications from 

intravenous iron administration were not occurred. 

Conclusion: Intravenous Iron supplement before the hip fracture surgery in elderly may reduce the need for blood transfusion 

requirements. 
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Introduction: Most elderly osteoporotic hip fractures require surgical treatments. The fracture can result from a minor trauma. Although 

there isn't a definite time limit for the time of the operation, it is generally accepted that it should be operated as early as possible. This 

study aimed to check the time required from the admission to the operation in a tertiary hospital.  

Materials and Methods: The clinical data from 2018 to 2019 of elderly osteoporotic hip fracture paitents were retrieved from the electronic 

medical record system of our hospital. This study is a retrospective study, but is based on prospectively collected clinical data. From 

collected data, the time from the admission to the beginning of the operation was calculated, and Logistic regression was used to find out 

the related factors.  

Results: There were 279 patients, and the average age was 78 years old. The diagnosis were femur neck fracture, femur intertrochanter 

fracture, femur subtrochanter fracture, and femur shaft fracture in the order of frequency. The average time needed until the operation 

was 3.6 days. Using the 48 hours as the cut off, 57% of the operations were operated within this time frame. The delay was more frequent 

with patients with concomitant heart or brain diseases. 

Conclusion: The average time needed until the operation was 3.6 days, and 57% of patients revceived the operation within 48 hours. 

Further study is necessary to clarify the actual correlation between the delay in the surgery and complications. 

Acknowledgment: none 
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Introduction: Liquid skin adhesive on a surgical wound is used for surgical suture of non-infectious operation after skin incision. It is widely 

used because of an anesthetic effect, by which making the scar tissue smaller, and lesser pain during stitch out. Previously, the side-effects 

and complications of liquid skin adhesive were known as skin defect, infection, and ulcer. Recently dermatitis is reported as another side 

effect, and thus, further investigation should be made for this new side effect. The aim of this study is to investigate the frequency of 

dermatitis and its clinical outcome after treatment. 

Materials and Methods: We conducted a retrospective study on the patients whose surgical wound site was closed by liquid skin adhesive 

(Dermabond prineo, Ethicon, NJ) by a single operator from Mar. 2018 to May. 2019. We excluded the patients who were treated due to 

infection or underwent revision surgery using the prior incision scar. Vicryl 3-0 suture material was used to tightly seal the subcutaneous 

layer and the mesh was used when applying the Dermabond. A negative-pressure suction drain was also used to prevent postoperative 

hematoma formation. Patients' medical records were reviewed to investigate the presence of wound infection or any other complications 

containing contact dermatitis. 

Results: A total of 397 patients underwent surgery during the period of the study, 35 of whom used Dermabond. The mean age was 65.4 

years (range, 35-93 years) and there were 9 male and 26 female patients. There were 23 cases of total hip arthroplasty, 10 cases of bipolar 

hemiarthroplasty, and 2 cases of hip fracture surgery using intramedullary nailing system. There were no cases of early postoperative wound 

infection or wound dehiscence. However, two cases of contact dermatitis were reported (5.7%), 2 patients did not have their Dermabond 

mesh moved until the 1-month postoperative outpatient clinic follow-up. Contact dermatitis was first reported at ninth day and fifth week 

of surgery, respectively. Both patients were sent to the dermatologist and treated with topical steroid cream. The first patients who were 

diagnosed with a contact dermatitis on the ninth day of surgery, skin inflammation healed after 1 week of treatment. The second patient 

diagnosed after 5 weeks of surgery, however, sustained redness and skin coloring, disquamation untils 3 weeks of treatment.

Conclusion: Although complete wound healing of the surgical wound was observed in all cases using the liquid skin adhesive, 

postoperative contact dermatitis occured in 5.7% of the patients. Therefore, the possibility of undesirable skin complication should be 

warned to the patients and the surgical wound should monitored regularly. 

Acknowledgment: none 
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Introduction: Basicervical femoral neck fracture (FNF) is a rare type of femoral fracture, and is treated with a principle similar to 

intertrochanteric fracture. The purpose of this study was to determine whether both types of hip fracture in elderly patients, basicervical 

FNF and intertrochanteric, have similar risk factors. 

Materials and Methods: We retrospectively reviewed records of 2163 patients who are over 65 years old, and underwent hip fracture 

surgery from March 2010 to May 2019. Among them, we identified 58 patients with basicervical FNF. And, intertrochanteric fractures 

were 1324 patients, and we randomly extracted 62 of them. We performed multivariable analysis between two groups by examining 

population characteristics such as age, sex, body mass index (BMI), bone mineral density (BMD), radiographic characteristics such as 

intertrochanteric length, femoral neck length, femoral neck width, neck-shaft angle and center-edge angle. 

Results: The mean age of the patients with the basicervical FNF group was significantly younger than that of the intertrochanteric fracture 

group with a mean age of 73.2 years and 79.6 years. BMD, and BMI were not significantly different between the two groups. Among the 

radiographic characteristics, the ratio of the neck length to the intertrochanteric length was larger in the basicervical FNF group. The other 

variables were not significantly different between the two groups. 

Conclusion: Age, intertrochanteric length and neck length could be independent predictors for determining Basicervical FNF and 

Interthrochanteric fracture. Younger age and greater (neck length/intertrochanteric length) ratio are risk factors for basicervical FNF for 

intertrochanteric fractures. 

Acknowledgment: We have nothing to acknowledge. 
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Introduction: Dysphagia is prevalent in geriatric patients and is associated with a poor prognosis. However, the influence of dysphagia on 

the prognosis of elderly hip fracture patients has not been well studied. The objectives of this study are to investigate (1) the prevalence 

of dysphagia, based on clinical screening and a video-fluoroscopic swallowing study (VFSS), (2) the risk factors of dysphagia, and (3) the 

prognostic implications of dysphagia in elderly patients (≥ 65 years) with hip fracture surgery. 

Materials and Methods: We retrospectively analyzed the data of 153 male and 393 female patients ≥ 65 years of age who underwent 

a hip fracture surgery. VFSS was performed in patients at risk of dysphagia after screening. To determine the prognostic implications 

of dysphagia, the incidence of pneumonia, frequency of intensive care unit (ICU) admission, length of the hospital stay, and 6-month 

mortality rate were compared between patients with and without dysphagia. 

Results: Dysphagia was found in 5.3% of the elderly hip fracture patients. After logistic regression analysis, a serum albumin level <3.5g/dL 

was identified as a risk factor for dysphagia. Patients with dysphagia had higher rates of pneumonia, ICU admission, a longer hospital stay, 

and 6-month mortality than those without dysphagia (P <0.001, 0.005, 0.004, 0.029, respectively). 

Conclusion: Elderly hip fracture surgery patients with dysphagia were associated with a worse prognosis than those without dysphagia. 

A serum albumin level < 3.5g/dL was identified as an independent risk factor for dysphagia. Therefore, diagnostic testing should be 

performed to detect dysphagia, especially in patients with a low serum albumin level. Finally, particular care should be taken to prevent 

postoperative complications in patients with dysphagia. 

Acknowledgment: none 

 Presentation No. 514  

Title: suicide in elderly patients with hip fracture

Authors:  YONGHAN CHA1 , DAESUK YANG1 , KAPJUNG KIM1 , HAYONG KIM1 , WONSIK CHOY1 

Presenter: YONGHAN CHA Corresponding Author: DAESUK YANG  Field: Hip

Affiliation: 1. EULJI UNIVERSITY HOSPITAL { Orthopaedic }   

Introduction: The elderly hip fracture is increasing and causes various problems. Because of the high mortality rate and complication 

rate, careful treatment and management are required, and the patient's family and societies have various economic burdens. Patients are 

concerned not only with the pain during their treatment, but also with their quality of life due to poor physical functioning. These multiple 

burdens can cause psychological problems for the patient and can manifest itself in the form of suicide. The purpose of this study was to 

investigate the suicide rate in elderly patients with hip fracture and to analyze how the risk of hip fracture increases the risk of suicide. 

Materials and Methods: This study used the elderly cohort of the National Health Insurance Corporation. The subjects of this cohort were 

divided into the hip fracture group and the non fracture group at the age of 65 and over. Hip fracture patients were 1) femoral neck 

fracture or intertrochanteric fracture, 2) no hip fracture during the 3 years before fracture. Statistical analysis was performed using the SAS 

Enterprise Guide version 7.1 (SAS Institute, Cary, NC, USA). 

Results: There were 16540 (3.67%) patients in the hip fracture group and 434147 in the non fracture group. In the hip fracture group, 68 

suicides occurred, and the suicide rate was 125.85 per 100,000 person-years. In the group without fractures, 3049 suicides were 80.21 

per 100,000 person-years. The adjusted hazard ratio of hip fracture was 1.49 times (p = 0.001). 

Conclusion: Hip fracture is a risk factor that increases the risk of suicide by 1.49 times. 

Acknowledgment: This study is based on data from the Korean National Health Insurance Service and the results of the study are not 

related to the National Health Insurance Service. 
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Introduction: The fracture of greater trochanter frequently accompanied the occult extension of the fracture line to the intertrochanteric 

area. In the previous studies, the greater trochanteric fracture with intertrochanteric extension more than 1/2 of the femoral cortex was 

highly recommended prophylactic fracture fixation. However, the recommendation for prophylactic fixation was not made by a specific 

study. Hence, we evaluated the clinical and radiological result of conservative treatment for greater trochanter fracture.  

Materials and Methods: From 2012 to 2018, 96 patients were diagnosed as the greater trochanteric fracture. After exclusion of patient 

with surgical treatment and less than 6-month follow-up, 39 patients were included in the study. There were 25 female and 14 male 

patients with a mean age of 77.9 years. All fracture occurred by low energy trauma. During conservative treatment, weight-bearing was 

initially prohibited for a week. Then, protected weight bearing was initiated with a walker up to a tolerable range.  Walker was used 

until the pain disappeared completely. We evaluated the union of fracture and the secondary fracture displacement of fracture at the 

intertrochanteric area.  

Results: During follow-up, non-union occurred at eight patients. (20.5%) The secondary fracture displacement at the intertrochanteric 

area occurred at one patient (2.6%). In another two patient, contralateral intertrochanteric fracture occurred.  

Conclusion: During conservative treatment for the greater trochanteric fracture, non-union of fracture occurred frequently, but secondary 

fracture displacement at the intertrochanteric area was rare. The prophylactic fixation for occult intertrochanteric extension in the greater 

trochanteric fracture should be performed more carefully with consideration of the indication.  

Acknowledgment: Nothing to disclose 
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Introduction: Internal fixation using compression hip screws (CHS) and traction tables placing patients in the supine position is a gold 

standard option for treating intertrochanteric fractures; however, at our institution, we approach this treatment with patients in a lateral 

decubitus position. Here, the results of 100 consecutive elderly (i.e., ≥45 years of age) patients who underwent internal fixation with CHS 

in lateral decubitus position are analyzed. 

Materials and Methods: Between March 2009 and May 2011, 100 consecutive elderly patients who underwent internal fixation with 

CHS for femoral intertrochanteric fracture were retrospectively reviewed. Clinical outcomes (i.e., Koval score, Harris hip score [HHS]) and 

radiographic outcomes (i.e., bone union time, amount of sliding of lag screw, tip-apex distance [TAD]) were evaluated. 

Results: Clinical assessments revealed that the average postoperative Koval score decreased from 1.4 to 2.6 (range, 0- 5; P<0.05); HHS was 

85 (range, 72-90); and mean bone union time was 5.0 (range, 2.0-8.2) months. Radiographic assessments revealed that anteroposterior 

average TAD was 6.95 (range, 1.27-14.63) mm; lateral average TAD was 7.26 (range, 1.20-18.43) mm; total average TAD was 14.21 (range, 

2.47- 28.66) mm; average lag screw sliding was 4.63 (range, 0-44.81) mm; and average angulation was varus 0.72°(range, -7.6°-12.7°). 

There were no cases of screw tip migration or nonunion, however, there were four cases of excessive screw sliding and six cases of varus 

angulation at more than 5° 

Conclusion: CHS fixation in lateral decubitus position provides favorable clinical and radiological outcomes. This technique is advisable for 

regular CHS fixation of intertrochanteric fractures. 

Acknowledgment: none 
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Introduction: Acetabular fractures with quadrilateral plate involvement have always been notoriously difficult fractures to treat. There 

is no consensus concerning whether direct reduction and internal fixation of a quadrilateral plate or not are preferred for a displaced 

quadrilateral plate in acetabular fracture. The purpose of this study is to confirm the effect of direct fixations for a displaced quadrilateral 

plate in acetabular fracture. 

Materials and Methods: From January 2000 to May 2018, 58 consecutive patients underwent surgery for open reduction and internal 

fixation in acetabular fractures with a severely displaced quadrilateral plate. Forty-eight patients were operated in our center between 2010 

and 2013 with indirect reduction and fixation using suprapectineal plate only (Indirect group), and ten patients were conducted between 

2014 and 2018 with direct reduction and internal fixation of a displaced quadrilateral plate using an infrapectineal plate or contoured 

spring plate (Direct group). The primary outcomes are survivorship of hip joint as posttraumatic osteoarthritis using Matta scoring system 

between two groups. The other assessments were evaluated general demographics, postoperative Matta’s radiological outcome grading, 

medialization of the femoral head, and other complications. 

Results: In a comparison of primary outcome between two groups, 15 patients out of 48 indirect group (31.2 %) and one patient out of 

10 direct group (10 %) developed posttraumatic osteoarthritis as fair and poor by Matta scoring system which difference between two 

groups is statistically significant (p<0.001). And six patients in indirect group and one patient in the direct group were conducted to total hip 

arthroplasty due to posttraumatic osteoarthritis. In the assessment of postoperative Matta’s radiological outcome grading, all ten patients in 

the direct group had achieved anatomical and congruent reduction status compared with eight poor reduction status in the indirect group 

(p<0.001). And a mean of medialization of the femoral head is 0.5 mm in the direct group compared with 4 mm in the direct group (p<0.001).

Conclusion: Compared to reduce indirectly and fix with the suprapectineal plate for the displaced quadrilateral plate in acetabular fractures, 

the treatment using a direct reduction and internal fixation with buttress plate improved reduction quality of articular displacement and 

offered better survivorship of affected hip joint. 

Acknowledgment: None 
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Introduction: Avascular necrosis (AVN) of the femoral head and subsequent head collapse is a major concern after internal fixation of a 

femoral neck fracture (FNF). Previous studies have focused on the incidence of AVN and its outcomes based on plain radiographs and 

have rarely examined postoperative magnetic resonance imaging (MRI). We conducted a retrospective multicenter study to investigate the 

incidence of and the impact of AVN, including focal lesions, on conversion hip arthroplasty following a screw fixation for FNF. 

Materials and Methods: This study included 195 patients who underwent screw fixation with closed reduction for an FNF between 2001 

and 2017 at three institutions. All patients underwent postoperative MRI either 2 to 3 years of screw fixation or at the time of removal 

surgery and followup serial hip radiographs over at least 2 years. There were 79 men and 116 women with a mean age of 58 ± 16 years 

(range, 12-88 years). 

Results: There were 30 patients (15.4%) with hip radiograph evidence of AVN and 63 patients (32.3%) with hip MRI evidence of AVN 

at a mean of 7.2 years after surgery. The average time to diagnosis of AVN was 18.9 months (range, 1-121 months) and the conversion 

rate to hip arthroplasty was 10.3% (15 total hip arthroplasties and 5 hemiarthroplasties). In 33 patients who showed normal findings on 

hip radiographs, but AVN of the femoral head on MRI, all AVNs were small focal lesions (<15%) and no head collapse occurred at last 

followup. Whereas, 20 of 30 patients (67%) who showed AVNs on both hip radiographs and MRI underwent conversion hip arthroplasty 

for progression to head collapse. 

Conclusion: Although postoperative MRI evaluation revealed a higher incidence of AVN after screw fixation of an FNF than published data, 

small focal lesions noted on MRI were not associated with an increased risk of conversion to arthroplasty. These findings should provide 

helpful information for surgeons counseling FNF patients considering screw fixation. 

Acknowledgment: None. 
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Introduction: The purpose was to analysis the cases of the secondary operation following nailing of the intertrochanteric fractures 

Materials and Methods: In a retrospective analysis of patients who had intramedullary nailing treatment for intertrochanteric fractures 

from July 2000 to April 2019, 33 of 422 patients underwent secondary operation. We analyzed causes, age, sex, fracture type, reduction 

quality, and implant position of the patients of the secondary operation. 

Results: Out of 422 patients who have had surgery for intertrochanteric fractures, 33 patients underwent secondary operation, such as 

arthroplasty, metal removal, and ORIF. There were 26 male, 7 female. Average age was 58.6(21~91-year-old) years old. According to AO/

OTA classification of intertrochanteric fracture, there were 8 cases of A1,A2 fracture each, and 17 cases of A3 fractures. Proximal femoral 

nail was inserted on 33 cases. Two of them showed osteonecrosis at femoral head after the surgery, 1 total hip arthroplasty and 1 bipolar 

hemiarthroplasty were followed. Seven cases showed cut-out, and 6 total hip arthroplasty and 1 bipolar hemiarthroplasty were followed. 

One peri-implant fracture underwent ORIF, and 1 proximal nail broken patient underwent reinsertion of proximal femoral nail. 22 of 33 

patients underwent implant removal, including 1 infection and 1 blade removal. 

Conclusion: Patients develop pain who have had intertrochanteric fractures, there can be many reasons. Abundant explanation about 

complications, including osteonecrosis of femoral head and cut-out, peri-implant fractures, nail broken, and infection is necessary. 
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Introduction: We would like to analyze the result of reoperation after fixation failure of intertrochanteric fracture using proximal femoral 

nail  

Materials and Methods: Between June 2006 and May 2019, we retrospectively reviewed 890 patients who were treated with proximal 

femoral nail for intertrochanteric fracture and 31 patients who underwent reoperation after complication were included. The average 

follow-up period after the first operation and reoperation was 21.7 months and 14.6 months, respectively. There were 9 males and 22 

females. The instruments used in surgery were Proximal femoral nail antirotation (PFNA) (24 cases) and Zimmer natural nail (ZNN) (7 

cases). Preoperative assessment included KOVAL score, previous injury history of contralateral femur, and fracture type. Postoperative 

evaluation included tip apex distance (TAD) in postoperative radiography, KOVAL score, postoperative complications, mean time to 

reoperation, the cause of reoperation, and the method of reoperation. 

Results: In preoperative assessment, KOVAL scores were 2.3 points on average. There were 6 cases of previous contralateral femoral 

fracture. 13 cases were stable fracture and 18 cases were unstable fracture. In postoperative assessment, the mean time to reoperation 

was 6.5 months on average. TAD was 24.4mm and KOVAL scores were 4.3points on average. Complications occurred in 3 cases of pull out 

of lag screw, 13 cases of cut through, 7 cases of cut out, 1 case of nail breakage, and 7 cases of peri-implant fracture. Among cut through 

cases, 6 cases were stable fracture and 7 cases were unstable fracture. TAD was 26.01mm. KOVAL scores before and after reoperations 

were 2.4points and 4.9points, respectively. Among cut out cases, 1 case was stable fracture and 6 cases were unstable fracture. TAD 

was 26.15mm. KOVAL scores before and after reoperations were 2.3points and 3.0points, respectively. Conversion THA (20 cases) was 

performed in all of cut out cases, 1 case of nail breakage, and all of cut through cases except for one case that lag screw was removed only. 

Revision internal fixation (11 cases) was performed in 1 case of cut through, 7 cases of peri-implant fracture, and 3 cases of pull out of 

lag screw. In cases of conversion THA, patients demonstrated pain relief and improvement of ambulatory function. In all cases of revision 

internal fixation, fracture was completely united except 2 cases that were lost to follow-up. Additional complications (dislocation, infection, 

loosening, malunion, nonunion) have not yet occurred after reoperation. 

Conclusion: For the treatment of failure of proximal femoral nail fixation for intertrochanteric fracture, conversion THA and revision internal 

fixation can be used to obtain good result. Cut out seemed to be closely related to unstable fracture, but cut through did not. 

Acknowledgment: none 
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Introduction: Although Asian with bisphosphonate has been considered to have higher risk of subtrochanteric and diaphyseal femur (ST/

DF) fractures, the occurrence of those fractures has been still unclear in Asia. The purpose of this study was to investigate the incidence 

rate of ST/DF fractures among bisphosphonate users from nationwide database in South Korea. 

Materials and Methods: Using national health insurance claim database, we only included the bisphosphonate users who took 

bisphosphonate for the first time in 2008 and evaluated the incidence rate of ST/DF fracture from 2008 to 2013. Non-user controls were 

matched to bisphosphonate users by propensity score matching with age and gender. Cox regression models were used to calculate 

hazard ratios of ST/DF fracture with and without adjustment for comorbidity. 

Results: A total of 682 ST/DF fractures were observed among 348,311 bisphosphonate users. The incidence rate of ST/DF fracture among 

bisphosphonate users (37.75/100,000 person years, 95% CI, 35.02 – 40.70) was higher comparing with non-users (24.41/100,000 person 

years, 95% CI, 22.31 – 26.71). The risk of ST/DF fracture was greater in bisphosphonate users compared with non-users (hazard ratio 1.541, 

1.370 – 1.734; p<0.001). 

Conclusion: The incidence rate of ST/DF fracture after bisphosphonate use in Korean osteoporotic patients was not higher than those of 

Western population. The raised concerns about bisphosphonate-associated atypical femur fractures in Asia is likely to be broadly stretched 

its meaning than the real situation, although the use of bisphosphonate might be associated with the occurrence of atypical femur 

fractures. 
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Introduction: To determine the prevalence of vitamin D deficiency in patients with low-energy hip fractures. 

Materials and Methods: Among the 983 patients who underwent hip fracture surgery since August 2013, except for patients with 

metastatic bone tumor, metabolic bone disease other than osteoporosis, fracture due to high-energy injury, atypical femoral fracture and 

no blood test, 732 patients with hip fractures were evaluated. The mean age was 79.3 years (60-104 years). There were 530 women and 

202 men. Femoral neck fractures were 342, neck and trochanter fractures were 89 and trochanteric fractures were 301. 

Results: Of the total 732 patients, serum vitamin D levels were 346 (47.1%) less than 10 ng / ml, 264 (36.1%) 10-19.9 ng / ml, 87 (11.9%) 

20-29.9 ng /ml and 35 patients (4.9%) were more than 30 ng / ml. The vitamin D deficiency (less than 20 ng / ml) was 613 patients (83.2%) 

and inadequacy  (20-30 ng / ml) was 87 patients (11.9%) and normal levels was 35 patients (4.9 %). There were no significant differences 

between male and female, age, seasonal, residence, and preoperative ambulation ability. 

Conclusion: Vitamin D deficiency and inadequacy were very high in patients with low-energy hip fractures, and 4.9% of patients showed 

normal blood vitamin D levels. Efforts should be made to maintain proper vitamin D concentration.  

Acknowledgment: none. 
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Introduction: The present study investigated the minimum 2-year outcomes of hip arthroscopy for femoroacetabular impingement (FAI) 

and labral tears in Korean. 

Materials and Methods: Between January 2012 and December 2017, the patients who underwent hip arthroscopy for FAI and labral tears 

were included. The patients with Tönnis grade-2 or grade-3 hip osteoarthritis, previous hip surgery on the same side, or non-completion of 

minimum 2-year follow-up were excluded. Plain radiographs of anteroposterior view, Dunn view, Frog-leg lateral view, and Sugioka view 

were performed pre- and post-operatively. The arthroscopic characteristics of labral tears and the status of chondral lesions were recorded 

intraoperatively. Clinical assessments were performed using modified Harris hip score (mHHS) and the Western Ontario and McMaster 

Universities Osteoarthritis Index (WOMAC) at the latest follow-up. 

Results: A total of 73 patients (90 hips) who underwent hip arthroscopy for FAI and labral tears were enrolled. There were 58 males 

and 15 females with a mean age of 34.4 (range, 15 to 63) years. 43 hips (47.8%) had cam-type, 7 hips (7.8%) had pincer-type, and 40 

hips (44.4%) had mixed-type FAI. In cam and mixed type FAI hips, the mean alpha angle was significantly decreased from preoperative 

66.7° to postoperative 44.9°. Twenty-five hips had Seldes type I labral tear, 8 hips had type II labral tear, and 57 hips had mixed type 

I and type II labral tear. There were 74 hips with Outerbridge grade I and 16 hips with grade II chondral lesions of the acetabulum. 

Arthroscopic treatments for labral tears were performed in 26 hips with partial resection, in 23 hips with labral repair, and in 41 hips 

with acetabuloplasty and labral refixation. The mean mHHS and WOMAC significantly increased from preoperative 74.8 and 75 to 

postoperative 93 and 89.4, respectively. There was no significant difference in the clinical outcomes according to the classification of labral 

tears, the status of chondral lesions, and treatment methods. There were three cases of complications (two transient pudendal nerve palsy 

and one transient sciatic nerve palsy). There was no additional surgery required. 

Conclusion: At minimum 2 years of follow-up, hip arthroscopy may be an effective treatment for FAI and labral tears in Korean. 

Acknowledgment: none 

Keywords: Arthroscopy, Femoroacetabular impingement, Labral tear
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Title: Kinetic Change of Spinal Cord Compression on Flexion-Extension Magnetic Resonance Imaging in Cervical Spine  

Presenter:  SUBASH CHANDRA JHA   

Affiliation: BIRAT MEDICAL COLLEGE AND TEACHING HOSPITAL, NEPAL  

Abstract:  We aimed to determine the changes in cervical canal diameters and spinal cord compression at each level from C2-3 to C7-

T1 in flexion and extension positions and to study the use of flexion-extension magnetic resonance imaging (MRI). We also aimed to 

assess the changes in the length of the spinal cord in flexion and extension positions of the cervical spine. Flexion-extension MRI scans 

were performed consecutively on sixty-six patients with neck pain with/without neurogenic symptoms of the cervical spine. All patients 

were treated conservatively. We investigated the length of the cervical spinal cord (LSC), length of the cervical spinal anterior column 

(LAC), length of the cervical spinal posterior column (LPC), spinal canal diameter, and severity of cord compression in flexion, neutral, and 

extension positions. At each intervertebral level (from C2-3 to C7-T1), the average spinal canal diameter showed significant decrease from 

flexion to extension positions (P<0.05). The average LSC, LAC, and LPC were decreased on extension of the neck compared with flexion 

(P<0.05). Higher stages were found in extension position than in flexion position with statistically significant differences (P<0.05). The use 

of flexion-extension MRI may demonstrate true pathology that contributes in the pathogenesis of cervical degenerative disease (CDD). 

Higher stages in spinal cord compression were found in extension position than in flexion position. However, higher stages in spinal cord 

compression in extension position did not necessarily cause severe myelopathy. This finding is an important evidence for conservative 

therapy on patient neck position education.

Keywords: cervical spondylosis; dynamic pathology; magnetic resonance imaging; spinal cord evaluation; 

Conflicts of Interest: The authors declare that they have no conflict of interest.

Travelling Fellow  

Title: Comparison of Salter's and  Modified Salter's Osteotomy for Residual Hip Dysplasia and walking age DDH patients

Presenter: SALIK KASHIF 

Affiliation: HAYATABAD MEDICAL COMPLEX, PAKISTAN  

Abstract: Although neglected DDH is quite common in the developing world but residual dysplasia after conservative treatment of 

developmental dysplasia of Hip (DDH) is not uncommon as well. Most of the times acetabular index (AI) is quite high i.e. more than 40 

degrees, and the classic Salter's osteotomy does not bring the AI to near normal (less than 30° or 25°). After performing the classic Salter's 

osteotomy (in which a linear pelvic osteotmy is performed) it was found that the immediate post-operative AI was not significantly reduced 

to near normal levels, so we started performing modified Salter's osteotomies in which the acetabular cut is curved along the acetabular 

border rather than straight. Since March 2014, 41 hips fulfilled the criteria and were included in the study. In 19 hips Salter's (innominate 

pelvic) osteotomy was performed while in 22 patients modified Salter's osteotomy was performed. The 19 hips in which the classic Salter's 

osteotomy was performed the average pre-operative AI was 40.31°, while the average post-operative AI was 25.84°, so an average of 

14.47° correction of AI was achieved. The age range was 2 years to 6 years (average age 3.98 years) in this group of patients. In the 22 

hips with modified Salter's osteotomy, the average pre-operative AI was 36.18°, while the average post-operative AI was 15°, so a mean 

of 21.18° AI correction was achieved, age range was 2 years to 8 years (average age 4.34 years). In conclusion of this study the modified 

Salter's osteotomy improves the acetabular index more efficiently rather than the classic Salter's osteotomy, so it should be performed to 

treat late presenting DDH or residual hip dysplasia.

Keywords: Developmental dysplasia of hip, residual hip dysplasia, Salter's osteotomy, Modified Salter's osteotomy
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Title: Lengthening in congenital posteromedial bowing of tibia; Beware!!

Presenter: RASHID ANJUM 

Affiliation: ASCOMS & HOSPITAL, INDIA  

Abstract

Background & Objective: Congenital posteromedial bowing of tibia is a very rare, usually self-resolving condition that’s present at birth. It 

is almost always associated with limb length discrepancy, the deformity resolves spontaneously in most cases but LLD persists. The data on 

the timing of limb length equalization, choice of procedure, outcome and long term follow up is sparse. 

Material & Methods: This is a retrospective single centre study, we identified 63 cases diagnosed as congenital posteromedial bowing 

of tibia between 1991 to 2018 from our central database at Children’s Orthopaedic centre Mumbai. Forty-three patients were treated 

conservatively and the remaining twenty patients underwent a total of 24 surgical procedures of which seventeen (n=17) patients 

underwent eighteen surgeries for limb lengthening, three surgeries for deformity correction without lengthening and three patients 

underwent growth modulation close to skeletal maturity for limb length equalization.

Results: There were 36 males (57.14%) and 27 females (42.85%) in the ratio of 1.3:1. The mean age at presentation was 12.4 months 

with a range of 4 days- 10 years. The right leg was affected in 41(65.07%) patients while the left in 22 (34.93%). We performed eighteen 

limb lengthening surgeries in seventeen patients, seven of them were females and the rest were males. The mean age at surgery for limb 

lengthening was 10.61 years with range from 2 year 6 months to 17 year 6 months (Table 1). A single level osteotomy of tibia was done in 

13 episodes of lengthening and bifocal in the remaining five episodes. The mean pre-operative shortening was 5.06 cm (Range 2cm-8cm). 

Mean preoperative diaphyseal angulation in the frontal plane was 17.38  ͦwhereas in the sagittal plane it was 15.38 .ͦ Mean age of patients 

at final follow up was 17.64 years. The final outcome was satisfactory with mean LLD of 0.31 cm at final follow up 

Conclusion: The authors believe that it is the largest single centre series of limb lengthening in congenital posteromedial bowing of tibia 

reported so far in literature. Lengthening in CPMB is challenging and frequently associated with complications. We recommend to defer 

the surgery for lengthening and deformity correction to a later stage close to skeletal maturity as a one stage surgical procedure.

Travelling Fellow  

Title: Vibration Therapy Enhances Osteoporotic Fracture Healing by Targeting the Fibrinolytic Pathway

Presenter: RONALD MAN YEUNG WONG 

Affiliation: THE CHINESE UNIVERSITY OF HONG KONG, HONG KONG  

Introduction: It has been long postulated that the fracture hematoma, or fibrin clot, serves as a source of promoting signaling molecules 

for initiation of healing. However, a recent study showed the removal of the hematoma clot was essential for initiation of vascular invasion 

and fracture healing. The objective of this study is to target fibrinolysis with vibration therapy to enhance healing in a clinically relevant 

osteoporotic metaphyseal fracture model.

Methodology: 144 six-month old female Sprague-Dawley rats were randomized to 4 groups: ovariectomized metaphyseal fracture, 

ovariectomized metaphyseal fracture with lowmagnitude high-frequency vibration (LMHFV), sham metaphyseal fracture and sham 

metaphyseal fracture with LMHFV. Rats were euthanized at 3 days, 1, 2, and 6 weeks. Assessments were Clinical, X-rays, Micro-computed 

tomography, histology, immunohistochemistry, ELISA and Mechanical testing.

Results: All rats achieved healing at 6 weeks. X-ray and Micro-CT showed vibration therapy enhanced osteoporotic fracture healing at early 

stages. Healing was a process of intramembranous ossification with trabecular bone formation. Fibrinolytic profile was improved with 

evidence of immunohistochemistry and ELISA from local muscle and fracture site at day 3. Fibrin content was significantly decreased at day 

3 leading to increased angiogenesis at day 7 for vibration groups. Vibration therapy enhanced biomechanical strength.

Conclusion and Discussion: Vibration therapy was shown to enhance osteoporotic fracture healing by targeting the fibrinolytic pathway. 

Enhanced breakdown of the hematoma clot allowed rapid angiogenesis. No complications were observed. This study serves as a platform 

for future clinical trials.

Acknowledgment: Health and Medical Research Fund (Ref: 04152406)
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Title: Evaluation of inflammatory response in patients undergoing surgical treatment for early and delayed femoral fractures

Presenter: BABAK OTOUKESH 

Affiliation: IRAN UNIVERSITY OF MEDICAL SCIENCES,  IRAN  

Introduction: It has been shown that long bone fractures are correlated with the inflammatory response. In the initial injury, surgical 

reduction and fixation of fractures induce the immunoinflammatory response. This study aimed to evaluate serum variation of 

inflammatory markers in patients undergoing surgical treatment for early and delayed femoral fractures.

Material and methods: This study aimed to evaluate serum variation of inflammatory markers in patients undergoing surgical treatment 

for early and delayed femoral fractures. The patients were randomly divided into two groups using the method of block randomization 

including early surgery (within 24 h) and delayed surgery (after 48 h). Serum levels of inflammatory markers in both groups including 

interleukin (IL)-1, 5, 6, tumor necrosis factor α (TNF-α) and interferon γ (IFN-γ) were determined using specific kits. From each patient 10 ml 

blood was collected for cytokine assay in their serum.

Results: Our findings suggest that serum levels of IL-8 were markedly decreased from 12 h until 48 h postoperatively (p < 0.05). Moreover, 

the results indicated that serum levels of TNF-α were significantly increased in the early hours, but after 48 h a decreasing trend was 

detected (p < 0.05). Furthermore, serum levels of IL-10, IFN-γ, and IL-6 were significantly increased from 12 h until 48 h postoperatively (p 

< 0.05).

Conclusions: The inflammatory status of the patient may be a useful adjunct in clinical decisions. With an improved understanding of the 

molecular basis of the inflammatory response, and by identifying relevant clinical markers of inflammation, surgeons can better manage 

the timing of surgical stabilization.

Key words: inflammation, tumor necrosis factor, interleukin, patient, femoral.

Travelling Fellow  

Title: CURRENT MANAGEMENT OF COMBAT INJURY IN THE MORDERN WARFARE

Presenter: HEIN LATT WIN 

Affiliation: DEFENCE SERVICES ORTHOPAEDICS HOSPITAL, MYANMAR  

ABSTRACT: Lower extremity reconstruction following modern battlefield trauma poses significant challenges for the reconstructive 

surgeon compared with lower extremity injuries seen in the civilian population. Ballistic impact from these injuries often causes an 

extensive zone of injury with multi-level open fractures and soft tissue defects. Resuscitative care, serial debridement, and fracture 

stabilization remain the mainstay of early treatment. 75.3 % of injuries resulting from improvised explosive devices and 17.3 % from high 

velocity gunshot wounds. 63.5% of combat-related injuries are resulting from explosive devices, 18.2% from high velocity gunshot wounds 

and the rest from land-mine injuries which become rare in the recent conflicts. Emergent revascularization, resuscitation, stabilization, 

fracture reduction, debridement with definitive flap coverage in a sub-acute period remains the mainstay of treatment. Overall success 

rate for flap coverage exceeds 90% and there was no difference in the overall complication rate between muscle and fascio-cutaneous 

flaps.. Although amputation is previously inevitable and even the preferred treatment in certain cases, successful limb salvage with optimal 

functional recovery can make a remarkable difference in quality of life for the military personnel, the relatively young and otherwise healthy 

population.This study provides evidence that expedient medical care and state-of-the-art refinement in surgical techniques have brought 

about a paradigm shift in management of combat related extremity injuries with promising results, dramatically reducing both physical and 

psychological disability. Consequently, patient’s quality of life in terms of functional restoration and disfigurement correction is remarkably 

improved.



284

The 63rd Annual Congress of the Korean Orthopaedic Association

Travelling Fellows

 Travelling Fellow  

Title: Outcome Of Subtrochanteric Femur Fractures Treated By Proximal Femoral Nail In A Tertiary Care Hospital

Presenter: RAHMAN RASOOL AKHTAR 

Affiliation: BENAZIR BHUTTO HOSPITAL, RAWALPINDI MEDICAL UNIVERSITY, PAKISTAN  

Keywords: Subtrochanteric Femur Fractures,Proximal Femoral Nail,Seinshemers Classification

Background: Subtrochanteric fractures are the femoral fractures occuring below the lesser trochanter to 5 cm distal in the shaft of femur.

These are some of the most challenging fractures that orthopaedic surgens have to face in routine practice.These fractures account for 

10 to 35 % of all hip fractures.Internal fixation remain the best treatment for these fractures with the acceptance of complications like 

malunion,non union,implant failure,refracture and infection.

Objectives: To determine the outcome of subtrochanteric fractures of femur treated with proximal femoral nail by using Modified Harris 

Hip score.

Study Design & Methods: This prospective study was conducted from 1st july 2016 to 30th june 2018. The inclusion criteria were all the 

patients of both genders above 16 years of age presented to emergency department with the subtrochanteric fractures of the femur. 

Exclusion criteria included pathological fractures,fractures in children,old neglected fractures and multiple fractures.Radiographs were 

taken and all the patients were classified according to seinshemers classification.All the patients underwent internal fixation with proximal 

femoral nail.The outcome of all patients were assessed by using Modified Harris Hip Score.

Results: A total of 60 patients were included in the study.Mean age of patients was 30.05±8.59 years. 44 (73.3 %) patients were males 

and 16 (26.7%) were females.According to Sinshemers classification,we had 30 patients with type II fracture,21 patients with type III 

fracture,9 patients with type IV fracture.Mean duration of hospital stay was 06 days and mean time of full weight bearing was 12 weeks in 

our patients.In our study,excellent results were found in 45 patients,good results in 08 patients,fair results in 03 patients and poor results 

in 02 patients.02 patients were lost in follow up.The mean Harris Hip score in our study was 93.5 which is higher than any other study.06 

patients had minor complications like superficial wound infection in our study.All the fractures unite and no implant failure in our study.

Conclusions: Proximal femoral nail is a good choice implant for the fixation of subtrochanteric femur fractures leading to high rate of 

union,fewer implant related complications and excellent functional outcome.

Travelling Fellow  

Title: Postero-medial fixation in Tibial Plateau Fractures. When & How?

Presenter: MAYANK MAHENDRA 

Affiliation: KING GEORGE MEDICAL UNIVERSITY, INDIA  

Introduction: Surgical management is often complicated by the initial soft tissue damage, mal-alignment, remaining instability, or infection. 

The aim of this study was to describe the injury pattern, our developed operative approach for reconstruction and outcome.

Material & Methods: A total of 52 patients of postero-medial fracture of the proximal tibia were treated from 2014 to 2017. Patients 

were subjected to clinical examination, radiology, and CT scans. Under high suspicion of vascular compromise, patients also underwent 

angiography if required. In poster-medial fracture dislocations once the medial fragment is located, reduction of the fracture is done 

by reducing the lateral and distal fragment to the medially reduced fragment. First, the exposure of the entire medial condyle fracture 

was performed following the fracture line to the articular border. Small plateau fragments were removed, larger fragments reduced and 

preliminarily fixed with separate K-wire(s). The postero-medial part of the condyle was then prepared for main reduction and application 

of a buttress T-plate in a postero-medial position, preserving the pes anserinus and medial collateral ligament

Results: Four patients were lost to follow-up.  Mean age was 45 years (20-67 years). The fractures were treated post primarily at an 

average of 6 days; in 28 cases a two-staged procedure with initial knee-spanning external fixator was used. All fractures healed without 

secondary displacement or infection. There was no significant incidence of osteoarthritis after a mean follow up of 3 years. All patients had 

good to excellent clinical results. The mean Lysholm score was reached 91 (70-98) of maximal 100 points. The patients achieved a mean 

flexion of 135° (110-145°).

Conclusion: It is crucial to recognise the different components of the injury in the typical postero-medial fracture dislocation of the 

proximal tibia. The postero-medial approach for this type of medial fracture dislocation allows repairing most of the injured aspects of 

the tibial head, namely the medial condyle with postero-medial buttressing. The aim of surgery is to restore anatomy, regain axial length, 

establish adequate stability, preserve blood supply, and mobilize early.
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Title: Reasons for Orthopaedic Implant Failure in our set up

Presenter: SUBIN BYANJANKAR 

Affiliation: GREEN PASTURES HOSPITAL AND REHABILITATION CENTER, NEPAL  

Abstract

Introduction: The goal of modern orthopedic is to obtain the anatomical union of fracture and give a good functional return of the 

patient. To obtain this, it requires rigid internal fixation by using an appropriate implant. The success of internal fixation depends on 

multiple factors. The purpose of this study was to identify a possible cause of implant failure, which is being used in our setup for fixation 

of different fractures.

Materials and methods: The study was conducted at the Orthopedic unit of Green Pastures Hospital, Pokhara and United Mission Hospital, 

Tansen from Jan to Dec 2017. Twelve patients were included in the study.  The inclusion criteria were all patients of both genders, who 

presented to our unit with complaints of pain, deformity or inability to bear weight after fixation of the fracture of either limb. The patient 

with pathological fractures, radiological osteoporotic bones, recent significant trauma and infected implants were excluded. We also 

assessed the type of fracture, proper use of implant and adherence to AO principles. 

Results: A total of 12 patients admitted with failed (broken) implants. There were 8 male and 4 female with mean age of 33 (12 to 60 

years). Two of the implant failures occurred in the femur, three each in clavicle, humerus, and tibia and once case of the neck of the femur. 

Eight cases of fixation with the plate (66%) and 2 cases of intramedullary nailing (16%) and one case each of cannulated screws and 

elastic nail failed.

Conclusion: The most important causes of implant failure are a selection of the implant, type of fracture, surgical techniques, and post-

operative care. Apart from these, another important aspect is not following the techniques of the application according to recommended 

principles of fracture fixation.

Travelling Fellow  

Title: Outcomes of treatment of segmental fracture tibia with Ilizarov surgical technique.

Presenter: IHSAN ULLAH 

Affiliation: SAIDU TEACHING HOSPITAL, PAKISTAN  

Introduction: The different surgical option for segmental fracture of tibia includes Ilizarov technique, Close Interlocking Nail, Uniplanner or 

biplanner Ex.Fix and Taylor Spatial frame. We investigated outcomes of Ilizarov external fixation in this group of patients.

Methods: We prospectively viewed patients from Swat, Pakistan from 2016-2018 with segmental fracture of tibia. Inclusion criteria were:  

segmental fracture, intact vascular status, and 8 months follow-up (for clinical outcomes). Those patients who needed vascular surgery or 

soft tissue coverage were excluded from the study. Primary outcomes included mobility, weight bearing, nerve injury, union and return to 

work. The data were analyzed with SPS version 22.0.

Results: Of the 38 patients with segmental tibial fractures, 25 were included.  There were 22 males and 3 females between the ages of 16 

and 38.  Mean age was 27 years. 23 patients had road traffic accidents while 02 patients had a fall from a significant height. One patient 

has bilateral segmental fracture. Clinical follow up revealed mobilization on operative or first post-operative day to gradually progress to full 

weight bearing on third week, except with a 32 year old lady who started weight bearing on the third month due to poor compliance. Two 

(0.5%)  patients showed delayed healing. They were advised autologous blood injection, one agreed while the other wanted to continue 

it as such. Both of them showed bridging callus on subsequent follow-up. Two patients did not show any healing by four months, in situ 

bone grafted in one while the other underwent orif with bone grating at distal end of the segment. The proximal end had good healing 

signs. Thirteen (54%) patients developed pin site infection. They were started on daily dressing and oral antibiotics. Eight (61.5%) patients 

responded to it while the remaining five (38.5%) needed exchange of pins.  Five (20%) patients developed knee stiffness. They responded 

well to physiotherapy. More than half of these patients returned to work after removal of ilizarov. Only one patient had Peroneal Nerve 

neuroprexia, that successfully recovered in one month period. Besides those with delayed healing Ilizarove was removed by 6 months. Only 

one patient wanted to remove the ilizarov by 4 months, and he was kept in cast for 10 days till the fracture brace got ready. The brace was 

kept for an additional 2 months.

Conclusion: In this selected group of patients Ilizarov is a safe and effective way of treatment, with major complications being pin site 

infection and knee stiffness that can be managed. 
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Title: Locking plate and fibular strut-graft augmentation in the reconstruction of unicameral bone cyst of proximal femur in the paediatric 

population

Presenter: MASOUD MIRKAZEMI 

Affiliation: IRAN UNIVERSITY OF MEDICAL SCIENCES, IRAN  

Abstract

Purpose: Several therapeutic strategies have been used for managing unicameral bone cyst (UBC) of the proximal femur. However, there is 

insufficient evidence to support one treatment over another, and the optimal treatment is controversial. This study aims at describing our 

experience with surgical reconstruction of paediatric UBCs of the proximal femur using a proximal locking plate and fibular strut allograft. 

Methods: In total, 14 consecutive paediatric patients with Dormans types IB (four cases) and IIB (10 cases) UBC were assessed. Mean 

patient age was 8.6 ± 2.3 years, and mean follow-up period was 41.7 ± 29.8 months. Six patients (42.8%) were referred with a pathologic 

fracture. Clinical/radiological outcome and complication rates were evaluated at the final follow-up session. 

Results:  No cysts were Capanna’s class III (recurrence) or IV (no response). Complete healing (Capanna’s class I) was seen in ten cysts, while 

four other cysts healed with residual radiolucent areas (Capanna’s class II). Mean healing period was 14.1 ± 5.1 (9–24 months). One patient 

had superficial infection, one heterotopic ossification, and one mild coxa vara, and mean Musculoskeletal Tumor Society (MSTS) score was 

99.5%.

Conclusion:  According to our results, locking plate and fibular strut graft in Dormans classification types IB and IIB results ina favorable 

outcome in managing UBC of the proximal femur in the paediatric population.

Keyword:  Unicameral bone cyst. Proximal femur. Surgical reconstruction. Locking plate. Fibular strut allograft

Travelling Fellow  

Title: Outcome evaluation of Arthroscopic Bankart repairs in the treatment of recurrent anterior shoulder instability

Presenter: NGO BA TOAN 

Affiliation: VIETNAM ORTHOPEADIC ASSOCIATION, VIETNAM  

The purpose of our study was to evaluate the outcomes of arthroscopic Bankart repair in 26 patients with mean age of 29.4 ±7.1 years (range 

18-46yrs) underwent arthroscopic Bankart repair with suture anchors for anterior shoulder instability at General orthopedic Department, 

VietDuc University Hospital. 

Patients were evaluated prospectively for pain, motion, stability, and function using the Walch-Duplay score, with followed-up 

prospectively for a minimum of 6 months. Patients were asked whether they were finally satisfied or unhappy.

The mean Walch and Duplay score at last follow-up was 91.9 (range 75-100). The final result for these patients was excellent in 9 patients 

(34.6%), good in 15 cases (57.6%), fair in two patients (7.7%), no one in poor scoring, and no recurrent rate. Most of patients showed 

improvement in range of motion with 13 patient were show little difficulty in external rotation. All of the patients (100%) were subjectively 

satisfied.

In conclusion, Arthroscopic Bankart repair for anterior shoulder instability provides good to excellent functional outcome, improved range 

of motions and low recurrence rate. 
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Title: Comparison of Radiologic Findings of Bony Defects in Ordinary and Frequent Anterior Shoulder Dislocations

Presenter: MOMENZADEH OMID REZA 

Affiliation: SHIRAZ UNIVERSITY,  IRAN  

Abstract

Background: Shoulder dislocation is the most common joint dislocation and associated with several comorbidities. We compared 

characteristics of glenoid defects in patients with traumatic vs. atraumatic anterior shoulder dislocations.

Methods: This prospective cross‐sectional study was conducted on patients with recurrent unilateral anterior shoulder dislocation referring 

to the orthopedic clinics of Shiraz University of Medical Sciences, Shiraz, Iran, over a one‐year period. Participants were divided into case 

group (repeated anterior dislocations without requiring major trauma occurring during normal activities, such as getting dressed, sneezing, 

and sleep) and control group (at least 3 anterior dislocations requiring major trauma). For each participant, 3D CT scans of normal and 

involved shoulders were obtained. The size and site of glenoid defects were determined using Materialise Mimics software. P‐value<0.05 

was considered statistically significant.

Results: In total, 58 patients (29 cases and 29 controls) were included. Glenoid defect was significantly higher in controls (2.30±1.83 mm) 

compared with cases (1.16±0.98 mm) (p=0.005). In the case group, no off‐track lesions were observed, while in the control group, 18 out 

of 29 patients had off‐track lesions (p<0.001). The comparison of lesion size between the on‐track (1.23±1.04) and off‐track (2.96±1.91) 

subgroups in the control group showed a significant difference (p=0.014).

Conclusion: Glenoid defect is smaller in patients with recurrent ordinary anterior shoulder dislocations that do not require major trauma. In 

these patients the lesion tend to remain on track. However, the risk of off‐track lesions is higher in patients with traumatic dislocation, and 

increases in larger defects.

Keywords: Bankart Lesions; Glenoid Cavity; Humeral Head; Shoulder Dislocation; Shoulder Joint 

Introduction: The limited articular surface contact between the humeral head and the glenoid fossa in the shoulder allows the widest 

range of motion in the musculoskeletal system. As a result, the joint stability essentially relies on the surrounding static and dynamic 

stabilizers, which can be easily compromised following acute injuries or repetitive microtrauma. In fact, shoulder is the most commonly 

dislocated joint (1‐4). Approximately, 96% of shoulder dislocations are traumatic in origin and 90% occur in anterior direction (5). Many 

patients may also sustain associated structural injuries to the soft‐tissue, bony parts or nerves that might increase the risk of recurrence 

(6). Osseous defects can lead to postoperative shoulder instability as they alter the congruency of articular surfaces and the function 

of stabilizers. The severity of this complication depends on the size of the defect and position of the arm (7, 8). Hermodsson presented 

the earliest documentation of bone defects consequent to anterior shoulder dislocation in 1934, and noticed that the defect was larger 

in recurrent dislocations (9). According to a recent systematic review, the overall rate of recurrence is 6.5 %; however, it is higher in 

patients with glenoid (7.2%), humeral (13.3%), and bipolar (6.3%) bony defects (10). The position of the defect is another determinant 

of instability. The concept of glenoid track was first introduced by Yamamoto et al in a study on contact areas between the humeral head 

and the glenoid (11). They stated that the contact area extends from the infero‐medial to the supero‐lateral side of the posterior articular 

surface when the shoulder is in abduction–external rotation. This was defined as the glenoid track. Intact glenoid track and absence of 

significant bone loss provides better stability. (12) On the other hand, glenoid bone loss decreases the width of the glenoid track. Under 

these circumstances, the glenoid and humeral head defects should be assessed with regards to each other. If the medial margin of the Hill

‐Sachs lesion is located within the glenoid track, the lesion has head‐to‐head bone support and is on‐track. By contrast, if the Hill‐ Sachs 

lesion is medial to the glenoid track, it does not have adequate bone support and is therefore regarded as off‐track. (13) Unlike traumatic 

shoulder dislocation, atraumatic dislocation is spontaneous repositioning without ensuing significant pain and attributed to generalized 

hyperlaxity, connective tissue disorders, neuromuscular disorders, and congenital bony malformations such as glenoid hypoplasia or 

excessive glenoid retroversion (14). This essential difference in nature of these two types of dislocations can impact the intensity and scope 

of complications. Hence, it is important to identify patients who benefit from bony reconstruction procedures. In the present study, we 

aimed to compare the characteristics of glenoid bone loss between patients with traumatic vs. atraumatic anterior shoulder dislocations 

referring to a tertiary orthopedic center in southern Iran over a one‐year period.

Material and Methods:

Participants and Setting: This cross‐sectional study was conducted on patients with recurrent anterior shoulder dislocations, who had 

referred to the orthopedic clinic of Chamran Hospital and Shahid Motahari Complex (affiliated with Shiraz University of Medical Sciences, 

Shiraz, Iran) over a one‐year period. Exclusion criteria consisted of a history of shoulder surgery, neuromuscular disorders of the shoulder 

region, concomitant shoulder fractures, bilateral shoulder dislocations, and congenital malformations. Participants were divided into case 

and control groups. Cases were defined as individuals, who had suffered multiple shoulder dislocations without requiring major trauma 

that occurred during normal activities, such as getting dressed, sneezing, and sleep. On the other hand, those who experienced shoulder 
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dislocation only subsequent to major traumas (for at least three episodes) were allocated to the control group.

Ethical Considerations: An informed written consent was obtained from each patient prior to participation. The study protocol was 

approved by the institutional review board and patients’ confidentiality was guaranteed.

Data Gathering: In patients with bipolar lesions; i.e. simultaneous defects of the glenoid and the humeral head, CT scans of both shoulders 

were performed. Images were imported into the commercial image processing software, Materialise Mimics (MIMICS 19.0, Materialise 

NV, Leuven, Belgium) to reconstruct two‐dimensional images into 3D images and also determine the size and location of defects with 

higher accuracy. Using the 3D models, the longest horizontal diameter of glenoid was measured on the normal side and multiplied in 

0.83 to calculate the normal glenoid track. In the next step, the engagement site of the glenoid track on humeral head was determined. 

Then, the position of the Hill‐Sax lesion was evaluated relative to the glenoid track to define the on‐track and off‐track types. By adjusting 

the normal glenoid diameter on the affected side, the extent of bone defect was measured and subtracted from healthy glenoid track to 

obtain the size of glenoid track for the involved shoulder. Images were evaluated by an orthopedic surgeon with adequate expertise, who 

was blind to the grouping of patients. For this purpose, the Pico method was applied (15), which has high accuracy and reliability (16). The 

radiographic findings were compared between case and control groups.

Statistical Analysis: Based on previous studies and using Med‐Calc software, a sample size of 58 (29 in each group) was calculated as 

sufficient (power=80%, α=5%). Data were analyzed using Windows SPSS software version 20. Variables are represented descriptively as 

mean ± standard deviation (SD) and frequency (%), as applicable. Independent t‐test was used for comparison of quantitative variables 

between the two groups. A p‐value less than 0.05 was considered as the statistical level of significance.

Results: A total of 29 cases and 29 controls were reviewed. Thirty‐four (58.6%) patients had right shoulder dislocation. There was only 

one female patient, who belonged to the case group. All cases had on‐track lesions, while 18 out of 29 controls had off‐track lesions. 

Table 1 shows the characteristics of patients with regards to the status of on/off‐track and the mean ± SD of glenoid defect size. The size 

of glenoid defect was significantly higher in case group (p‐value =0.005). Also, comparison between the on‐track and off‐track subgroups 

of controls showed that the latter had significantly larger glenoid defects (p‐value=0.014).

Table 1 – Status of on/off‐track and the quantity of glenoid defect in patients

Groups
Cases (n=29) Controls (n=29)

On‐Track (n=29) On‐Track (n=11) Off‐Track (n=18)

Glenoid defect
size (17) 1.16±0.98

(0.00 – 2.61)

1.23±1.04
(0.00‐2.60)

2.96±1.91
(0.00‐7.33)

Total
2.30±1.83

(0.00 – 7.33)

Discussion: The present study was conducted on a sample population of patients with recurrent should dislocations of either traumatic 

or non‐traumatic types. We found that the overall size of glenoid bone defect was significantly higher in controls, who had experienced 

shoulder dislocation following major traumas for at least three episodes. This can indicated that traumatic injuries are more damaging; in 

other words, as a stronger force is needed to dislocate a normal healthy shoulder, the consequent bone destruction will also be greater. 

This is further supported by the fact that the majority of controls had off‐track lesions, in contrast to no patient in the case group. This 

suggests that bone structures are more affected in severe dislocations. A limited number of researches have sought to quantify bone loss 

in patients with shoulder dislocation and evaluate their outcomes. Herein, we discuss the prominent studies in this field. Park et al followed 

31 patients for 30 months after arthroscopic Bankart repair for traumatic instability. Only in four patients defect was above 25%. Only 2 

patients had dislocation and both had a defect less than 25%. No significant decrease was seen in bony Bankart fragment size over the 

follow‐up period. (18) Spiegl et alreviewed 25 patients with shoulder dislocation for an average of 30 months. They used conservative 

management for patients with glenoid bone loss <5% (12 patients) and surgical treatment for patients with glenoid bone loss >5% (13 

patients). Only one patients with defect <5% had recurrence within the study time. (19) In a study by Nakagawa et al on 99 patients for a 

minimum of one year after arthroscopic Bankart repair the overall recurrence rate was 10.1%. Shoulders without a glenoid defect had no 

recurrence. Therefore, 17.5% (10/57) shoulders with a glenoid defect had recurrence. 0%‐10%: 1 shoulder, 10%‐20%: 4 shoulders, 20%

‐30%: 4 shoulders, and 30%‐40%: 1 shoulder. (20) Millet et alfollowed 15 patients for 2 to 4.4 years after arthroscopic bony Bankart 

bridge surgery. Mean glenoid bone loss was 29% (range 17%‐49%). Overall recurrence rate was reported to be 6.6%. The authors noted 

a significant correlation with glenoid bone loss. (21) In a large study by Ogawa et al, 167 patients were followed for an average of 8.7 years 
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(5 to 20 years) after open Bankart repair. It was concluded that shoulders with a preoperative glenoid defect above 20% had a higher 

rate of recurrence than those with a defect <20%. (22) Pagnani et alstudied the outcome of 103 patienst after open Bankart repair with 

or without repair of bony Bankart for at least 2 years and evaluated the relationship between percentage loss of glenoid width and the 

recurrence rate of shoulder dislocation. 89 had no glenoid defect, 2 patients had a defect <20% and 4 had a defect >20%. Only 2 patients 

had recurrence, who belonged to the group without defects. (23) Rhee et al compared the rate of shoulder recurrence between 20 

patients without glenoid defect and 20 patient with glenoid defect after open Bankart repair over an average of 50 months. No patient in 

control group experienced recurrence. Three patients in defect group suffered from recurrence. All of these patients had a glenoid defect 

>16.7%. (24) In a report by Boileau et al, it was stated that glenoid bone loss in form of erosion or a compression fracture involving >25% 

of the glenoid surface without any bone fragment detached, was significantly associated with recurrence. However, a glenoid fracture 

with detachment of a bone fragment or an avulsion fracture was not associated with a higher rate. Also, humeral bone loss categorized as 

a large Hill‐Sachs lesion was another factor significantly related to recurrence. (25) Scheibel et al encountered no recurrent subluxations or 

dislocations in 25 patients with shoulder dislocation, who underwent open reduction and internal fixation using cannulated screws over 

a 2‐year follow‐up period regardless of the size of the defect. (26) Kim et al examined the percentage loss of glenoid circumference in 

167 patients after arthroscopic Bankart repair. The authors fount that the risk of recurrent instability was higher in patients with a glenoid 

defect >30% of the glenoid circumference compared to patients with a defect <20% of the glenoid circumference (27). In an evaluation 

of lost glenoid width by Ungersbock et al after open Bankart repair in 42 patients who were followed for approximately four years, the 

rate of shoulder dislocation recurrence rate was 2 in 8 shoulders without any defects, no shoulders in the group with a defect less than 3 

mm and 1 in 3 shoulders with a defect more than 3 mm. (28) In a study carried out by Sugaya et al. on 50 patients with recurrent anterior 

instability, bony Bankart lesions was evaluated by three dimensional CT scan. It was found that only one patient had large fragment (>20 % 

of the glenoid fossa), 27 patients had medium fragments (5 to 20%) and 22 patients had small fragments (<5 %). (29)

Conclusion: Glenoid defect is smaller in patients with recurrent ordinary anterior shoulder dislocations that do not require major trauma. 

In these patients the lesion tend to remain on track. However, the risk of off‐track lesions is higher in patients with traumatic shoulder 

dislocation, and increases in case of larger defects.
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Title: Functional Outcome Of primary Total Hip Arthroplasty using Harris Hip Score in Arthritic Hip

Presenter: SUMAN BABU MARAHATTHA 

Affiliation: CIVIL SERVICE HOSPITAL, NEPAL  

Introduction:Total hip arthroplasty is a well established procedure for advanced arthritis of hip joint. It significantly improves the quality of 

life by relieving the pain and improving functional disability. The primary indication of this procedure is severe pain and limitation of activity 

of daily living not responding to the conservative treatment. Objective of this study was to evaluate clinical and functional outcome of total 

hip arthroplasty  using  Harris Hip Score.

Methods: Prospective study was conducted in Civil Service Hospital. Out of 135 total hip arthroplasty performed from Jan 2014 to Dec 

2017, 100 cases were analyzed. All patients were operated by Hardinge lateral approach and uncemented hips were used.  Patient 

demographic including age, sex, site, operative indication and pre operative Harris Hip score were documented. Operative time, total 

intraoperative blood loss and complications were noted. Patients were followed in 3 weeks, 6 weeks, 3 months, 6 months and yearly. In 

each visit clinical evaluation using Harris hip score and radiological evaluation was done and documented. Duration of follow up ranged 

from minimum of 12 months to maximum 3.5 years.

Results: Age varied from 21 to 75 years, 59%  male and 41% female,  right side involvement of 55% and left side in 45%. Major indication 

for surgery was avascular necrosis 46%, primary osteoarthritis 24%Average operative time 65 mins and average intra op blood loss 655 

ml. Pre operative Harris Hip Score ranged from 25 to 59 with mean of 45.5.  3 weeks  postoperative  Harris hip score was 88.44 with 

a minimum of 74 and maximum of 95. The mean follow-up Harris hip score in 3 months and  1 year  increased to 89.5 and 91.3 with a 

minimum of 77 and maximum of 97.There was a significant improvement in post operative Harris hip score with 85% excellent, 9% good 

and 6% having fair results. There was 2% dislocation, 1% infection, 1% gt avulsion and 1% screw irritation.

Conclusion: Total hip arthroplasty is a safe and effective procedure. It improves pain and function hence improving activity of daily living 

and has  fewer complications. 

Keyword: Harris Hip Score; Outcome; Total Hip Arthroplasty.

Travelling Fellow  

Title: Evaluation of outcomes in patients following arthroscopically assisted surgery of scaphoid nonunion

Presenter: HOSSEIN SAREMI 

Affiliation: BESAT HOSPITAL, HAMADAN UNIVERSITY OF MEDICAL SCIENCES, IRAN  

The scaphoid is one of the most important bones of the human wrist, and the most common fracture of the wrist is related to it. Scaphoid 

surfaces are articulate. Due to the wide articular communications and high mobility of scaphoid, any disorder has a significant effect on the 

overall function of the wrist. On the other hand, delicate perfusion and less soft tissue attachments make it susceptible to nunionno and 

necrosis. Because this fracture is more common in young men, its morbidity affect active population of the community. The prevalence 

of scaphoid nonunion is 12%. Symptoms include chronic pain, limited motion , swelling and weakness of the wrist, and may eventually 

lead to complications such as deformity, instability, and degenerative changes. The most commonly used treatment is open surgery, which 

has consequences such as damage to soft tissue and small blood vessels, ligaments, volar capsule, and delayed onset of remission. While 

with arthroscopic surgery in addition to less soft tissue and vesseles damage, Direct vision is possible to restore alignment of articular 

surfacesmeticulously and detect accompanying damage . In this study, we recorded the radiographic and functional results and the 

complications of arthroscopic treatment of scaphoid nonunion in an organized manner.

This study was carried out on patients with isolated and non-complicated nonunion and followup for one year in terms of unionization 

(based on imaging methods) and function with the parameters of the range of active motion based on the angle between the forearm 

and the third metacarpal (by hand goniometer), grip strength (by dynamometer), and the standard disability questionnaires such as Hand, 

Arm and Shoulder (DASH) score and Patient-Related Wrist Assessment (PRWE) score and Modified Mayo Wrist Score. Complications 

associated with the surgical procedure were also carefully recorded.

In this study, 15 patients were examined, of which 12 had fractures in dominant hand, and 3 were in non-dominant hands. 10 patients 

had scaphoid wrist fracture while 5 patients in the proximal pole. According to simple radiographic findings, the fracture of all patients 

was satisfactory unitedafter 3 months. None of the patients had direct complications associated with surgical procedures such as ery 

sitesurg infection or sensoryimpairment. In terms of function, the mean range of motion and the strength of wrist were compared in two 

parameters including grip and pinch. According to the patients answers to the DASH questionnaire, their satisfaction with treatment was 

evaluated and in 47% of patients, the results were excellent, 40% good and 13% were weak. Overall, the average score of patients was 

13.54 and was equivalent to good function. According to the PRWE questionnaire, the satisfaction was answered by patients with a mean 

score of 16.11. According to the MAYO scoring system, the performance of the wrist was evaluated and 27% of the patients had excellent 

outcome, 27% had good, 40% had satisfactory, and 6% had poor result.

According to the obtained data, the arthroscopic treatment of scaphoid nonunion seems to be an effective method with low complications 

and favorable results.
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Title: Fresh cadaveric study of examination of entry points of the nutrient arteries into the lesser metatarsals

Presenter: ICHIRO TONOGAI 

Affiliation: TOKUSHIMA UNIVERSITY, JAPAN  

Abstract: This study aimed to reveal how osteotomy could injure the nutrient arteries of the lesser metatarsals to prevent nonunion 

and delayed union. Twenty-two cadaveric feet were injected with barium through the external iliac artery, and enhanced computed 

tomography images were assessed. The entry points at which the nutrient arteries entered into the lesser metatarsals were clarified on 

axial and coronal scans. All nutrient arteries entered into the lateral or medial plantar aspect of the lesser metatarsals in the middle third 

(proximal to the middle point of the lesser metatarsal) or proximal third obliquely from the distal direction. The distances from the distal 

epiphysis to the entry point of the nutrient arteries into the second, third, and fourth metatarsals on the coronal phase were 46.0, 41.1, 

and 39.2 mm, respectively. The distances from the proximal epiphysis to the entry point of the nutrient arteries into the second, third, and 

fourth metatarsals on the coronal phase were 23.8, 25.6, and 25.0 mm, respectively. This study suggested that proximal-plantar extension 

in the shaft or proximal osteotomy of the lesser metatarsal performed about 25 mm proximal to the proximal epiphysis could damage the 

nutrient artery into the lesser metatarsal.

Travelling Fellow  

Title: EFFICACY OF PRP AND STEROID INJECTION IN TREATMENT OF CHRONIC PLANTAR FASCITIS - A PROSPECTIVE DOUBLE BLIND STUDY

Presenter: PRASAD SORAGANVI 

Affiliation: PESIMSR , INDIA  

ABSTRACT

BACKGROUND / OBJECTIVE: Plantar fasciitis is characterized by pain at heel, which aggravates on weight bearing after prolonged rest. 

Many modalities of treatment are used for the management of plantar fasciitis. Local steroid injection is often used. Many studies showed 

that steroid injection gives pain relief but its not long term. Recent literature showed pain relief and long-term effect of autologous platelet 

rich plasma injection as it induces healing. This study compared the effects of local injection of Platelet Rich Plasma and Corticosteroid 

injection in treatment of chronic planter fasciitis. 

 METHODS: patients with clinical diagnosis of chronic plantar fasciitis (more than six weeks) after failed conservative treatment and plantar 

fascia thickness more than 4mm were included in study. Patients with previous surgery for plantar fasciitis, active bilateral plantar fasciitis, 

diagnosis of vascular insufficiency or neuropathy related to heel pain, hypothyroidism and diabetics were excluded from study. In this 

prospective double blind study 60 patients included are divided randomly into two groups. Patients in group-A received PRP injection and 

in group-B received steroid injection. Patients were assessed with visual analogue scale (VAS) and American Orthopedic Foot and Ankle 

Society (AOFAS) Ankle and hindfoot score, before injection, at 6 weeks, 3 months and at 6 months follow-up. Plantar fascia thickness was 

assessed before and six months after treatment. 

RESULTS: Mean VAS in group-A and group-B decreased from 7.14 and 7.21 before injection to 1.41 and 1.93 at final follow-up, 

respectively. Mean AOFAS score in group-A improved from 54 to 90.03 and in group-B improved from 55.63 to 74.67 at 6 months follow-

up. The improvement observed in VAS and AFAS in statistically significant. At end of six months follow-up plantar fascia thickness reduced 

in both groups after treatment from 5.78 and 5.6 to 3.35 and 3.75 in group-A and in group-B respectively, and the difference is statistically 

significant.

CONCLUSIONS: Local injection of platelet rich plasma is an effective treatment option for chronic plantar fasciitis when compared to 

steroid injection and beneficial effect last for long term.

KEY WORDS: Calcaneous, Lateral epicondylitis, Platelet rich plasma, plantar fascia, Steroid injection.



292

The 63rd Annual Congress of the Korean Orthopaedic Association

Travelling Fellows

 Travelling Fellow  

Title: Postoperative MRI evaluation for subchondral bone following retrograde drilling in treatment for osteochondral lesion of the talus.

Presenter: YASUI YOUICHI 

Affiliation: TEIKYO UNIVERSITY HOSPITAL, JAPAN  

Introduction: Subchondral bone (SCB) is an important structure for cartilage repair. Recent studies indicate the SCB does not restore 

after marrow stimulation (BMS) in treatment for osteochondral lesion of the talus (OLT), while no study has reported the morphological 

feature of SCB in retrograde drilling for OLT. The purpose was to clarify the functional and radiological outcomes in the patients receiving 

retrograde drilling

Methods: Eight patients underwent surgical treatment for OLT and had at one-year follow-up MRI between 2016 and 2018 were 

retrospectively evaluated. Retrograde drilling was performed using 1.4mm Kirschner Wire with fluoroscopic and arthroscopic guidance. 

Foot and Ankle Outcome Scores (FAOS) preoperatively and at final follow-up were assessed. Radiological evaluation was performed using 

the SCB Health score. 

Results: The median FAOS score improved significantly improve from 55.5 preoperatively to 85.0 at final follow-up (P < .001). At MRI, the 

medial SCB Health score significantly improved from 6.4 preoperatively to 10.8 postoperatively. One patient had small sized subchondral 

cysts (SCB Health score: 2), while the others had no cyst formation of SCB. 

Conclusion: The outcomes suggest that retrograde drilling can provide excellent functional and radiological outcomes in short term. 

Because of the important role of the SCB for articular cartilage, long-term outcome following less invasive retrograde drilling could be 

expected. 

Travelling Fellow  

Title: The Effect of the First Metatarsal Shortening in the Modified Lapidus procedure

Presenter: TOMOHIRO ONODERA 

Affiliation: HOKKAIDO UNIVERSITY HOSPITAL, JAPAN  

Objective: Although the shortening of the first metatarsal bone is unavoidable in the modified Lapidus procedure, its effects are 

controversial. Here we report a comparative study between the amount of the first metatarsal bone shortening and the corrective angle of 

hallux valgus and clinical outcome in modified Lapidus procedure.

Material and Methods: Of the 33 patients who underwent the modified Lapidus procedure by single surgeon from October 2011 to 

April 2018, 24 patients were able to observe more than one year after surgery. Clinical diagnosis included seven hallux valgus (HV) with 

more than 50-degree HV angles, three feet of recurrent hallux valgus, 15 feet with rheumatic forefoot deformity and two feet with SLE. 

The mean age at surgery was 64.3 years and the mean follow-up period was 21 months. We evaluated HV angle, M1-M2 angle, HVA 

improvement angle, and first metatarsal bone shortening amount before and after surgery as X-ray evaluation. Clinical outcomes were 

evaluated by Japanese Society for Surgery of the Foot (JSSF) hallux scale. For statistical analysis, Spearman's rank correlation coefficient 

and Student-T test were used, and the significance level was 0.05.

Results: The JSSF hallux scale improved significantly from 40.1 points before surgery to 73.6 points after surgery. The HV angle improved 

from an average of 45.6 degrees before surgery to 17.6 degrees after surgery, and the M1-M2 angle improved from an average 16.5 

degrees to 10.4 degrees. The shortening amount of the first metatarsal bone was 7.0 mm on average. A statistically significant positive 

correlation was found between the first metatarsal bone shortening and the JSSF hallux scale (R = 0.65, P <0.05). There was no significant 

correlation between the HV angle at the final follow-up and the JSSF scale (P = 0.68).

Conclusions: In this study, positive significant correlation was found between the first metatarsal shortening and the JSSF hallux scale. The 

shortening of the 1st metatarsal was considered to contribute to the improvement of the clinical outcome of the hallux, although there is a 

risk of second metatarsal transfer lesions.
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Title: Graft Inclination Angle is Associated with the Outcome of the Anterior Cruciate Ligament Reconstruction

Presenter: MAJID ABEDI 

Affiliation: IRAN UNIVERSITY OF MEDICAL SCIENCES,  IRAN  

Aim: The tear of anterior cruciate ligament (ACL) is one of the frequent orthopedic injuries causing knee instability. ACL reconstruction 

is the treatment of choice in these injuries and is comprised of the anatomic placement of the ACL graft in the drilled tibial and femoral 

tunnels. Accurate positioning of the tunnels and graft are considered as key elements in the success of ACLR surgery. In this study, we 

aimed to find how tunnel and graft inclination angle associates with the outcome of ACLR surgery.

Methods: In a retrospective study, a total of 37 patients who underwent ACLR surgery were included. Transportal arthroscopic 

reconstruction technique was implemented in all surgeries. The tunnel and graft inclination angle were assessed on plain radiographs. 

Outcome of the surgery was evaluated using the Persian version International Knee Documentation Committee (IKDC). KT-1000 

arthrometer score was used for the assessment of the knee instability. The Lachman and the pivot shift test were used for the assessment 

of joint function and ACL integrity.

Results: The average age of the patients was 30.1±9.4 years, ranging from 18 to 50 years. The ACLR surgery was successful in 36 patients 

and Unsuccessful in one patient. No significant correlation was found between the IKDC score and tibial or femoral tunnel angle. A 

negative correlation was observed between the IKDC score and the graft inclination angle (r = -0.326, P= 0.049). In this respect, in graft 

angles between 20° to 36°, better IKDC scores were seen at the more horizontal graft. Other evaluated outcome measure including the 

Lachman scores and the pivot shift test as well as KT-1000 arthrometer score were not associated with graft or tunnel angles.

Discussion & Conclusion: Since the tibial and femoral tunnel localization define the graft inclination angle, the inaccurate tunnel positioning 

results in a graft malpositioning and unfavorable outcome of ACLR surgery. In this study we found a significant association between the 

graft inclination angle and the outcome of ACLR surgery. This result highlights the role graft alignment in the success of ACLR surgery. 

Further studies with larger patients number with shed more light on the role of graft and tunnel angle in the outcome of ACLR.

Keywords: Anterior cruciate ligament, anterior cruciate ligament reconstruction, tibial tunnel angle, femoral tunnel angle, graft inclination 

angle.

Travelling Fellow  

Title: The reliability of Patellar Tendon Wavy sign for Anterior Cruciate Ligament tear on Knee MRI

Presenter: SUNIL SINGH THAPA 

Affiliation: TRIBHUVAN UNIVERSITY TEACHING HOSPITAL, NEPAL  

Abstract

Introduction: Integrity of the obliquely oriented Anterior Cruciate Ligament (ACL) is difficult to assess on many occasions without proper 

sagittal MRI scan. Thus, secondary signs of ACL tear are valuable.Patellar Tendon Wavy (PTW) sign is defined as partial or complete 

wavy appearance of patellar tendon near its tibial insertion in sagittal knee MRI. The purpose of this study is to evaluate accuracy of new 

secondary sign, PTW sign, for detecting ACL tear in MRI.

Methods: Forty knee MRI scans each of two groups of patients- Group I (ACL tear cases who underwent ACL reconstruction) and Group 

II (meniscus tear cases who had meniscus repair/meniscectomy) were prospectively analyzed. Presence or absence of PTW sign in sagittal 

T2 –weighted image was recorded. Data was entered in Microsoft excel. Sensitivity, specificity, positive and negative predictive values, 

accuracy of PTW was calculated.

Results: Mean age of patient was 28.47±6.18 and 28.27±6.27 years in group I and group II respectively.PTW sign was present in 

31/40(77.5%) and 9/40 (22.5%) in group I and group II respectively. Sensitivity of PTW sign was 77.5 % and the specificity was 82.5%.The 

positive and negative predictive value was 81.5%and 78.57% respectively. The diagnosis accuracy of PTW was 80%.

Conclusion: The PTW sign in knee MRI is simple and reliable secondary sign for diagnosis of ACL tear.

Keywords:Anterior Cruciate Ligament (ACL), Magnetic Resonance Imaging (MRI), Patellar Tendon Wavy (PTW)
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Title: Evaluate outcomes of arthroscopy anterior cruciate ligament reconstruction using of anterior half peroneus longus tendon graft 

(AHPLT)

Presenter: DANG HOANG GIANG 

Affiliation: VIET DUC UNIVERSITY HOSPITAL- HANOI MEDICAL UNIVERSITY, VIETNAM  

Introduction: In this study, we evaluated the outcomes of arthroscopic anterior cruciate ligament (ACL) reconstruction with anterior half 

of peroneus longus tendon ( AHPLT) graft at the Department of General Orthopaedic and Trauma, Viet Duc University Hospital from 

September 2016 to February 2018.

Methods: A prospective study on 35 patients who had ACL reconstruction surgery and were followed up for at least 1 year postoperatively. 

Results: The mean diameter and the length of the AHPLT graft was 7.2 mm and 58 mm, respectively. The Lysholm scores increased from 

53.1 before surgery to 90.17 1 year after surgery, evaluated the function of the knee by IKDC was 97.3 % grade A and B. The American 

Orthopedic Foot and Ankle Score was not different between before and after surgery ( p > 0,05).

Conclusion: Based on overall outcome in the present study, we could not recommend the anterior half of peroneus longus tendon as 

the first choice of autograft for ACL reconstruction. However, the AHPLT may be the option after other graft harvesting for the ligament 

reconstruction, which needs several tendon grafts in a patient with multi- directional instability of the knee or for the knee that has strain 

of the medial collateral ligament ( grade II and IIIa).

Key words: anterior cruciate ligament, anterior half of peroneus longus tendon.

Travelling Fellow  

Title: Value of Anterior Cruciate Ligament Blumensaat line angle for diagnosis of Anterior Cruciate Ligament tear

Presenter: VIJAYENDRA ADHIKARI 

Affiliation: NEPAL INSTITUTE OF HEALTH SCIENCES MEDICAL COLLEGE, NEPAL  

Abstract 

Introduction: The Anterior Cruciate Ligament (ACL) injury is common but serious injury. ACL deficiency can be diagnosed easily if there 

is non-visualisation of ACL on MRI. However, in cases where   substantial amount of ACL remnant is visualised in MRI, the diagnosis of 

ACL deficiency becomes difficult. In these cases, secondary signs on MRI like ACL Blumensaat line angle and ACL Inclination angle can be 

helpful for the diagnosis of ACL tear.

Methods: We conducted a prospective, observational study involving patients with diagnosed ACL deficiency who were planned for 

arthroscopic ACL reconstruction and had already sought an MRI before surgery. MRIs with ACL tear, were divided into two groups based 

on visualisation and non-visualisation of the ACL. We excluded the cases with complete non-visualisation of ACL. The ACL Blumensaat line 

angle and ACL inclination angle was measured in MRIs with ACL visualisation. Normal subjects with no ACL deficiency, were included as 

control for the study. The integrity of ACL was confirmed on Arthroscopic evaluation of the knee.

Result: The apex of the ACL Blumensaat line angle was directed superiorly towards femur in 22 control subjects, and in 2 cases the lines 

were parallel to each other. The mean ACL Blumensaat line angle was 8.08±2.8 degrees. Similarly, in 47 patients with ACL deficiency 

with Remnant ACL on MRI were included for evaluation as cases. Of these cases, the apex of the ACL Blumensaat line angle was directed 

inferiorly towards the tibia in 33 patients, and the lines were parallel in 14 patients. The mean ACL Blumensaat line angle was 18.24±3.26 

degrees with apex towards tibia. The mean ACL inclination angle was 38.81±6.03 degrees in ACL tear group compared to 52.54±4.55 in 

intact ACL group.

Conclusion: The ACL Blumensaat line angle and ACL inclination angle is highly sensitive and specific for the diagnosis of ACL tear in 

patients with ACL remnants on MRI.

Keywords: Anterior Cruciate Ligament, Magnetic Resonance Imaging, ACL Blumensaat line angle, ACL inclination angle

Introduction: The Anterior Cruciate Ligament (ACL) injury is common but serious injury as it is one of the most important ligaments of 

the knee for its inherent stability.1, 2 In developing countries like ours, diagnosis of ACL injuries still remains a challenge because of lack of 

expertise both in the field of radiology and sports medicine.3 Magnetic Resonance Imaging (MRI), which is said to be 92 – 96% sensitive 

and 92 – 99% specificity for detection of ACL tear may not have same sensitivity and specificity in our country.4-6 We presume that when 

there is non-visualisation of ACL, it is easy to diagnose the ACL tear, but if there is substantial amount of ACL remnant is visualised in MRI, 

the diagnosis becomes difficult and confusing for many. In these cases, secondary signs on MRI have to be looked for and two important, 

objectively measured secondary signs are ACL Blumensaat line angle (ACL-BLA) and ACL Inclination angle (ACL-IA).7-8 The aim of this 

study was to test the sensitivity and specificity of alteration in these angles (ACL Blumensaat line and ACL inclination angle) in diagnosing 

ACL tear in patients with ACL remnants on MRI.

Methods: Ours was a prospective, observational study conducted between February to July 2018. All patients with MRI of knee, and 

planned for arthroscopy for various indications, were included in the study. These patients were divided into subjects and controls based 

on their diagnosis of ACL deficiency and normal ACL, respectively. Informed written consent was taken from all the patients for the study. 

Previous history of knee surgery, Multiligament injury and patients with generalized ligamentous laxity, were excluded from the study. MRI 
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with reported ACL tear, were divided into two groups based on visualisation and non-visualisation of the ACL. We excluded the cases with 

complete non-visualisation of ACL on MRI. Prior to surgery, ACL-BLA (Figure 2) and ACL-IA (Figure 3) were drawn by one of the authors 

in MRI with visualisation of ACL remnant. Surgeon who performed diagnostic arthroscopy was blinded to the measurement of the angles 

and confirms about the integrity of ACL. (Figure 1).

Figure 1. Flow chart of methodology

ACL Blumensaat line Angle (ACL-BLA): ACL Blumensaat line angle was measured by drawing a line (line a) parallel to the roof of the 

intercondylar notch of the femur (Blumensaat line) and another line parallel to the most visualized distal portion of the ACL (line b). The 

angle is measured at the intersection of these two lines and recorded (Figure 2). Direction of Apex (if present; whether towards tibia 

or towards femur) or whether the lines are parallel to each other, was also recorded. If apex of the angle was towards the femur, the 

orientation of ACL was considered as normal, whereas if apex was towards tibial foot print or if lines were parallel to each other it was 

considered as torn ACL.7

Figure 2 – ACL Blumensaat line angle 
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ACL Inclination angle: A single sagittal proton density image best showing the ACL was selected. Estimation of the long axis of the tibia 

was determined by selecting the most distal portion of the tibia and measuring the width of the diaphysis (line a) on a line parallel to 

the physeal scar. Another line was measured proximal on the diaphysis half the distance of the most distal line measured (line b). The 

midpoint of both lines was determined and a line bisecting these points was drawn (line c). The tibial horizontal line (line d) was drawn 

perpendicular to this line at the most distal portion of the ACL. The angle between lines drawn parallel to the anterior most fibers of the 

ACL (line e) and line d was designated as the ACL inclination angle (Figure 3).8 

Figure 3 – ACL inclination angle

After the MRI measurement, the results were kept secret from the operating surgeon to avoid the bias. Findings of diagnostic arthroscopy 

were recorded in the form of tear of ACL or intact ACL

Data were entered to the SPSS (version 23) and appropriate descriptive analysis was done to calculate sensitivity, specificity, positive 

predictive value and negative predictive value of ACL-BLA. The mean value of ACL-IA was compared between the subject (ACL tear) and 

control (ACL Intact) groups.

Results: During 6 months study period, 153 patients with MRI of knee underwent arthroscopic intervention of knee for various diagnoses. 

Among these, 50 patients (Multiligament injury 21, history of previous surgery around knee 27 and generalized ligamentous laxity 2) were 

excluded based on our exclusion criteria. After exclusion, 103 patients who gave consent for study were further analyzed. Out of 103 

patients, 82 (79.6 %) were male and 21 (20.4 %) were female. The mean age of patients was 30.20±7.57 years. The right-side knee was 

involved in 64 (62.14%) patients and 39(37.86%) patients had left sided knee involvement. 

Figure 4 – Total Number of patients 

Based on MRI reports, 103 patients (Figure 4) were categorized in to normal ACL (24) and ACL tear (79) group. Among 79 ACL tear, 32 

patients were excluded as ACL- BLA and ACL-IA cannot be drawn as the ACL was not visualized. Overall,47 MRIs were evaluated in subject 

group and 24 MRI in control group where both the angles were measured. 
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Out of 24 patients with intact ACL, 15 (62.5 %) were males and 9 (37.5 %) females. The mean age of the patients was 32.92   8.23. The 

right-side knee was involved in 13 (54.16%) and 11(45.84%) patients had left sided knee involvement (Table 1).

Similarly, in 47 patients with torn ACL, 41 (87.23 %) were male and 6 (12.77 %) females. The mean age of the patients was 29.70   7.01 

years. The right-side knee was involved in 29 (61.70%) patients and 18 (38.30 %) patients had left sided involvement (Table 1).

The mean age, sex and side distribution was significantly different in case and control group.

Table 1. Comparison between case (ACL tear) and control (Intact ACL) group

Parameters ACL tear (n=47) Intact ACL (n=24) P Value

Sex
Male 41(87.23%) 15 (62.5 %)

0.48
Female 6(12.77%) 9 (37.5 %)

Side
Right 29 (61.70%) 13 (54.16%)

0.09
Left 18 (38.30 %) 11(45.84%)

Mean age 29.91 ± 7.11 33.58 ± 8.88 0.07

The apex of the angle was formed superiorly towards femur in 22 cases with normal ACL, and in 2 cases the lines were parallel to each 

other. The mean ACL-BLA was 8.08 2.8 degrees with apex towards femur (Table 2). 

The apex of the ACL-BLA was directed inferiorly towards the tibia in 33 patients, whereas the lines were parallel in 14 patients. The mean 

ACL-BLA was 18.24 3.26 degrees with apex towards tibia (Table 2).

Table 2: ACL Blumensaat line Angle 

Parameters ACL tear (n=47) Intact ACL (n=24)

Apex femur 0 22
mean angle 8.08±2.8

Apex Tibia 33
mean angle 18.24±3.26 0

Parallel 14 2

The mean ACL-IA was 38.81 6.03 degrees in ACL tear group which was significantly lower compared to 52.54 4.55 degrees in intact ACL 

group (Table 3).

Table 3: ACL Inclination Angle 

Parameter ACL tear (n=47) Intact ACL (n=24) P value

ACL Inclination angle 38.81±6.03 52.54±4.55 >0.05

Out of 47 cases with MRI report of torn ACL with ACL-BLA apex directed towards tibia or parallel, 46 (true positive) had arthroscopically 

confirmed ACL tear, and only one (false positive) had intact ACL. Similarly, in control group, only 2 (False negative) had ACL tear and 

remaining 22 cases (true negative) had intact ACL. On further analysis, the sensitivity of ACL-BLA (apex tibia or parallel) to detect ACL tear 

on MRI was calculated to be 95.83% and specificity was 95.35%. The positive predictive value was 97.87% and Negative predictive value 

was 91.66%. (Table 4)
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Table 4. sensitivity and specificity of ACL Blumensaat line angle.

MRI Arthroscopic ACL tear
(Disease Positive)

Arthroscopic Intact ACL
(Disease Negative)

ACL Blumensaat line angle apex 
tibia or parallel (positive MRI) 

(47)

True Positive
46

False positive
1

ACL Blumensaat line angle apex 
femur or parallel (Negative MRI)

(24)

False Negative
2

True Negative
22

Discussion: Early diagnosis of ACL tear is important for its timely management and prevention of secondary injuries associated with delay 

in diagnosis.9 Although, Lachman’s test and anterior drawer tests are shown to have high sensitivity and specificity for ACL tear, they have 

limitations in case of acute knee injuries and it is difficult to perform with smaller hands on patients with large or muscular thigh.10 These 

tests are good at expert hands and need practice to master the technique, which may be a limitation when these patients are attended by 

orthopedic surgeon other than trained in sports injuries.3 Several studies have claimed MRI to be highly sensitive and specific in detecting 

ACL tears.4-6 However, it also needs experienced musculoskeletal-radiologists to interpret the findings accurately which is a limitation, 

especially in developing country like ours. Many cases of ACL deficiency are reported as partial tear in our practice due to lack of expertise 

in accurately interpreting the findings of MRI. So, we presume the sensitivity and specificity of MRI may not be as high as reported in 

literature. The diagnosis on MRI is precise when ACL cannot be visualised completely along its length but it is difficult in cases where there 

is presence of substantial quantity of ACL remnant. Remnant ACL creates a confusion in determining whether the ACL is torn or not. In this 

study, out of 47 subjects with ACL deficiency, 21 were reported as partial tear of ACL where ACL remnant was visible. This indicates that 

there was confusion in differentiating intact ACL from a torn ACL remnant.  Literature have proposed ACL-BLA and ACL-IA to determine 

either the visible ACL is intact or it is remnant of a torn ACL.7 However, there were very few prospective studies in which the value of 

angles was verified by arthroscopic evaluation. In our study, we prospectively assessed the ACL-BLA and ACL-IA in 47 ACL torn group and 

24 ACL intact group and the findings were verified by arthroscopy. 

In this study, the mean ACL-BLA was 18.24 3.26 degrees in torn ACL subjects and 33 patients had apex of angle directed towards the 

tibial side. However, we were unable to measure the angle in 14 patients with lines being parallel. The mean ACL-BLA in controls was 8.08 

2.8degrees (22 cases) and the apex of angle was directed superiorly towards the femoral side. In 2 patients, the lines were parallel without 

formation of angle.  Our findings were similar to study of Cheng XY et al where they found ACL Blumensaat line angle was >=15° when 

ACL was torn and 0° to 15° when ACL was normal.7 We also found that ACL-BLA was more than 15 in ACL tear and less than 15 in normal 

ACL. Gentilli et al, described that when ACL is torn, it assumes a more horizontal orientation11. This may be the reason for increase in ACL-

BLA angle or the line being parallel to each other. In 14 of our subjects we found the lines being parallel due to horizontal orientation of 

torn ACL fibers. 

The mean ACL inclination angle was 38.81 6.03 degrees in ACL tear group compared to 52.54 4.55 in intact ACL group, which were 

comparable to the results of Illingworth KD et al, where they found ACL inclination angle average of 49.9   2.8 degrees, with a range from 

43 – 57 degrees in intact ACL.8 In our study there was decrease in ACL-IA and increase in ACL-BLA in ACL tear. This is probably because, 

the torn ACL assumes a more horizontal orientation and ACL-BLA and ACL-IA angles are measured in opposite direction.

The sensitivity and specificity of ACL-BLA (apex towards tibia or parallel lines) for detection of ACL tear on MRI was found to be 95.83% 

and 95.35% respectively, with the positive predictive value of 97.87% and Negative predictive value of 91.66% in our study. The above 

mentioned results were comparable to the results of the study conducted by Gentilli et al11 where they found sensitivity and specificity 

of ACL-BLA of 91% and 86%. Similarly, Lee et al12 found 94%and 96%, and Mellado et al13 mentioned 91% and 86% sensitivity and 

specificity, respectively based on ACL Blumensaat line angle which is also similar to the finding of our study.

This indicates that if ACL-BLA is apex towards tibia or parallel, there is more than 95% probability that ACL will be torn in arthroscopy. 

Similarly, if ACL-BLA angle apex is towards femur, there is more than 95% probability to have normal ACL in MRI. This makes the ACL-BLA 

a very valuable tool to detect ACL status in MRI. Higher positive and negative predictive values also confirm our findings.

Conclusion: The ACL Blumensaat line angle (ACL-BLA) and ACL inclination angle (ACL-AI) is highly useful for the diagnosis of ACL tear, 

when there is presence of substantial quantity of remnant ACL on MRI as ACL-BLA have a sensitivity of 95.83% and specificity of 95.35% 

with the positive predictive value of 97.87% and Negative predictive value of 91.66%.
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Title: Intraoperative Assessment of Mid-Flexion Instability in Primary Total Knee Replacement

Presenter: RANJEET KUMAR 

Affiliation: SOUTHCITY HOSPITALSOUTHCITY HOSPITAL, PAKISTAN  

ABSTRACT 

Introduction: Midflexion instability in primary total knee replacement (TKR) is an evolving concept. Successful treatment of instability 

requires an understanding of the different types of instability. 

Methods: A literature review was performed to identify information pertinent to midflexion instability in primary total knee replacement, 

utilising some guidelines.

Results: Three factors, i.e., elevated joint line, multiradii femoral component and medial collateral ligament (MCL) laxity, were identified 

to influence midflexion instability. Literature suggested mediolateral instability at 30–60° of flexion as diagnostic of midflexion instability. 

Literature search also revealed paucity in clinical studies analysing midflexion instability. Most of the evidence was obtained from cadaveric 

studies for elevated joint line and MCL laxity. Clinical studies on multiradii femoral component were limited by their small study size and 

early followup period. 

Conclusion: Elevated joint line, multiradii femoral component and MCL laxity have been suggested to cause midflexion laxity in primary 

TKR. Due to limitations in available evidence, this review was unable to raise the strength of overall evidence. Future well-designed clinical 

studies are essential to make definitive conclusions. This review serves as a baseline for future researchers and creates awareness for 

routine assessment of midflexion instability in primary total knee replacement. 

Keywords: Knee, Midflexion instability

Travelling Fellow  

Title: A Study Comparing Short-Term Functional Recovery between Patients who Received Total Knee Arthroplasty with Attune and PFC 

Sigma Prosthesis Designs

Presenter: EKASAME VANITCHAROENKUL 

Affiliation: SIRIRAJ HOSPITAL, THAILAND  

Abstract

Background: Because the rate of patient dissatisfaction after total knee arthroplasty (TKA) was high, approximately 10-25%, many 

manufacturers have implemented some design modifications in order to improve patient functional outcomes and patient satisfaction 

rate. Attune TKA (DePuy Synthes, Warsaw, IN) was developed and introduced, aiming to improve patient satisfaction. Attune provides 

theoretical advantages over the Press Fit Condylar Sigma (PFC Sigma) in terms of improved knee kinematics, reduced polyethylene wear 

and improved patellofemoral joint tracking.  However, there are limited studies confirming the necessity and clinical usefulness of this TKA 

design.

Purpose:  The purpose of this study was to compare the short-term functional outcomes of the Attune to the PFC Sigma TKA designs. 

Methods: We retrospectively reviewed data from a cohort group of patients who received TKA during January 2013 to September 2015. 

All surgeries were performed by a single surgeon using either a posterior-stabilized PFC Sigma or a posterior-stabilized Attune. Short-term 

functional recovery were evaluated by using modified Western Ontario and McMaster Universities Ostoarthritis Index (WOMAC), Knee 

Society Scores (KSS), visual analogue pain scale (VAS), arc of motion, timed get-up-and-go test (TUG) and 2-minute walk test (2MWT) at 

3, 6 and 12 months after surgery. Additionally, we assessed the rate of anterior knee pain and crepitation of patients in both groups at the 

latest follow-up. 

Results: Of 106 patients, 57 received PFC Sigma, while 49 received Attune TKA. All functional outcome measures improved significantly at 

the latest follow-up compared to the baseline data. At a minimum of 12 months follow-up, there was significant improvement in modified 

WOMAC score, KSS, VAS, TUG and 2MWT. Although the mean arc of motion at 1-year postoperatively was significantly higher in the 

Attune TKA group, the difference was small (108° versus 110° for PFC Sigma and Attune, respectively; p=0.045) and may not be clinically 

important. In addition, there were no differences in the rate of anterior knee pain and crepitation between the 2 groups at all time points. 

Conclusion: At a minimum of 1- year follow-up, there were no differences in short-term functional recovery, the rate of anterior knee 

pain and crepitation between the PFC Sigma and the Attune TKA designs. A longer follow-up study is however necessary to demonstrate 

whether Attune adds value in terms of reducing the rate of polyethylene wear and aseptic loosening especially in younger patient groups.
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Title: Combined anterio-posterior debridement and decompression for the treatment of infective spondylitis through single stage posterior 

approach.

Presenter: MUHAMMAD ZAHID KHAN 

Affiliation: MTI / HAYATABAD MEDICAL COMPLEX PESHAWAR, PAKISTAN  

OBJECTIVE: To evaluate the results of single stage anterio-posterior debridement and decompression through posterior approach in terms 

of radiological and clinical outcome.

BACKGROUND: Tuberculous spondylitis is the most common type of osteoarticular tuberculosis. With the increase in age of population 

and decreased immunity, pyogenic infections are also on rise. Anterior approach for treatment of these pathologies is well established. But 

with older patients it has high risk of complications and is difficult in some regions of the spine. Similarly, deformity correction with anterior 

only approach may not get the desired correction. In this study we present our results of single stage anterio-posterior decompression for 

treatment of infective spondylitis through posterior approach in selected cases.

MATERIAL AND METHODS: This observational study was conducted at the department of orthopedic and spine surgery hayatabad 

medical complex Peshawar. All patients treated for spinal infections through posterior approach were included with at least 3 months 

follow up. Post operative discitis patients were not included.

RESULTS: A total of 64 patients, 30 (46.9%) female and 34 (53.1%) male were included in this study. In 18(28.1%) patients the diagnosis 

of pyogenic while in 46 (71.9%) tuberculous spondylitis was made. Mean age of the group was 40.25(SD±18.9)with minimum 5 and 

maximum 78 years. Mean pre-op ODI was 52.5 (SD±8.2) while post-op was 19.2(SD±7.2). Minimum pre-op cobb’s angel was 0 while 

maximum 140 with mean 31.6 (SD±22.7). Mean post-op cobb’s angel was 3.2(SD±6.9). There was no new onset neurology while in 21 

patients there was improvement in neurology. In 4 patients repeated wound wash was performed for early wound discharge. In one 

patients late infection developed in which case implants were removed at two years. Infection subsided and there was no progression of 

deformity on follow up scans.

CONCLUSION: In our opinion posterior approach in the treatment of spinal infections is helpful when the disease involve upper thoracic or 

lumbosacral junction, when diagnosis is in doubt and when significant deformity is present along with infection.

Statistics

AGE OF THE PATIENTS 

N Valid
 Missing
Mean
Std. Deviation
Minimum
Maximum

64
0

40.25
18.916

5
78

GENDER OF THE PATIENTS

Frequency Percent Valid Percent Cumulative Percent

Valid FEMALE
 MALE
 Total

30
34
64

46.9
53.1

100.0

46.9
53.1

100.0

46.9
100.0

DIAGNOSIS

Frequency Percent Valid Percent Cumulative Percent

Valid PYOGENIC SPONDILITIS
 TUBERCULOUS   
 SPONDYLITIS
 Total

18
46
64

28.1
71.9

100.0

28.1
71.9

100.0

28.1
100.0
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PREOP COBB'S ANGLE POSTOP COBB'S ANGLE

N Valid
 Missing
Mean
Std. Deviation
Minimum
Maximum

64
0

31.66
22.728

0
140

64
0

3.20
6.979

0
40

Statistics

ODI SCORE PREOP ODI SCORE POSTOP

N Valid
 Missing
Mean
Std. Deviation
Minimum
Maximum

59
5

52.53
8.171

34
70

62
2

19.19
7.247

8
40

Pre-Op ASIA Scoring

Frequency Percent Valid Percent

Valid ASIA A
 ASIA B
 ASIA C
 ASIA D
 ASIA E
 Total

2
3

15
5

39
64

3.1
4.7

23.4
7.8

60.9
100.0

3.1
4.7

23.4
7.8

60.9
100.0

ASIA Scoring at Follow Up.

Frequency PERCENT VALID PERCENT

Valid ASIA A
 ASIA D
 ASIA E
 Total

2
7

55
64

3.1
11

85.9
100.0

3.1
11

85.9
100.0

 Travelling Fellow  
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Title: A rare case of Cervical spine osteoblastoma complicated with secondary aneurysmal bone cyst in an adolescent patient 

Presenter: NITESH GAHLOT 

Affiliation: ALL INDIA INSTITUTE OF MEDICAL SCIENCES, JODHPUR, INDIA  

ABSTRACT

Introduction: We report here a rare combination of aggressive osteoblastoma with secondary aneurysmal bone cyst masquerading as neck 

pain, arising from Cervical C4 vertebra in a 19-year-old male. 

Case details: The patient was a 19-year-old male, presented to us with complaints of neck pain since last 7 months, gradual in onset, dull 

aching, and progressively increasing in severity. A diffuse, non-fluctuant, slightly tender swelling was noted on posterior aspect of neck 

deep to the posterior neck muscles. Neck movements were restricted due to pain. Neurology was normal, with no radiation symptoms or 

deficit. Detailed radiology was done, suspected tumor was seen arising from the posterior elements of C4 vertebra involving the left facet. 

After preoperative planning, tumor was removed enbloc posteriorly and intralesional anteriorly. Lateral mass screws and fusion was done 

from C3 to C5 for stability. Histopathology showed secondary aneurysmal cyst in osteoblastoma. Postoperatively patient recovered well, 

sitting and walking with collar was started on second postop day.  No recurrence has been seen on followup until now. 

Conclusion: Being a rare disease, cervical osteoblastoma with secondary aneurysmal cyst should be kept in differential while treating a case 

of neck pain in adolescent age patient and prompt and planned surgery is essential. 

Travelling Fellow  

Title: PREVALENCE AND SEVERITY OF RESTLESS LEG SYNDROME IN PATIENTS WITH SPINAL CORD INJURY 

Presenter: SYED FARAZ UL HASSAN SHAH GILLANI 

Affiliation: KING EDWARD MEDICAL UNIVERSITY & MAYO HOSPITAL, PAKISTAN  

Objective: To determine the frequency and severity of restless leg syndrome in patients with Spinal Cord Injury

Methods: This cross-sectional survey was done using non-probability consecutive sampling technique at the department of orthopedic 

surgery and traumatology and neurology King Edward medical university, Mayo hospital, Lahore from October 2018 to February 2019. 

Our simple size was 225 patients with Spinal Cord Injury between Age 18-80 year of either gender diagnosed on history and clinical 

examination. We excluded all patients with Peripheral neuropathy, peripheral artery disease, nocturnal leg cramps, neuroleptic-induced 

akathisias, myalgias, arthritis, venous stasis and leg edema, painful legs and moving toes syndrome, meralgia paresthetica and habitual 

foot tapping diagnosed on history, clinical examination, and radiographs. We collected data on predesigned questionnaire. 

Results: The mean age of the patient was 54.8± 16.5year. The mean time since injury was 15.28±13.8year. Restless leg syndrome was 

present amongst 21% of the respondent. Most commonly involved vertebrae were lumbar in our study.

Conclusion: Restless leg syndrome was present in patients with spinal cord injury. The problem was mixed with other symptoms. There 

needs awareness regarding restless leg syndrome amongst physicians and surgeon. 

Key words: Restless leg syndrome, Prevalence, Spinal cord
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Title: Postoperative excessive anterior acetabular coverage is associated with decrease in range of motion after periacetabular osteotomy

Presenter: SHINYA HAYASHI 

Affiliation: KOBE UNIVERSITY GRADUATE SCHOOL OF MEDICINE, JAPAN  

Abstract

Introduction: The aim of this study was to evaluate the relationship between acetabular three-dimensional (3D) alignment reorientation 

and clinical range of motion (ROM) after periacetabular osteotomy (PAO).

Methods: Fifty patients (58 hips) with hip dysplasia took part in the study and underwent curved PAO. The pre- and postoperative 3D 

center-edge (CE) angles and femoral anteversion were measured and compared with clinical outcomes, including postoperative ROM.

Results: We evaluated the correlation between pre- and postoperative acetabular coverage and postoperative ROM. Postoperative 

abduction and internal rotation ROM were significantly associated with postoperative lateral CE angles (abduction; p < 0.001, internal 

rotation; p = 0.028); flexion and internal rotation ROM was significantly associated with postoperative anterior CE angles (flexion; p < 0.001, 

internal rotation; p = 0.028). Femoral anteversion was negatively correlated with postoperative abduction (p = 0.017) and external rotation 

(p = 0.047) ROM. 

Conclusion: Postoperative anterior acetabular coverage may affect internal rotation ROM more than the lateral coverage. Therefore, care 

must be taken when determining the direction of acetabular reorientation according to 3D alignment during PAO.

Travelling Fellow  

Title: Role of TERIPARATIDE in management of osteoporotic inter-trochanteric femur fractures:  A Prospective Randomized controlled trial

Presenter: PRASOON KUMAR 

Affiliation: PGIMER, INDIA  

ABSTARCT 

Background: The osteoporotic fractures are very commonly encountered by the Orthopaedic surgeons and concepts of treatment have 

been evolving to improve the patient’s clinical outcome. Teriparatide, a recombinant form of human parathyroid hormone, hastens fracture 

healing and bone union. Its usage in healing of osteoporotic fractures is evolving and the present study was done to determine its role in 

intertrochan-teric fractures in osteoporotic bones. 

Methods: It was a prospective randomized control trial done at our tertiary care hospital. Two groups were formed, one of which received 

subcutaneous Teriparatide post surgery and the other did not. The improvement in bone marrow density , union rates, and complications 

like varus collapse and migra-tion of spiral blade were compared. Lower extremity functional score (LEFS) was used to assess functional 

outcomes.

Results: The results of 15 patients who  underwent Proximal Femur Nailing [PFN] were compared to 15 patients who received additional 

Teriparatide therapy. A significant reduction in fracture union time was seen in Teriparatide group as compared to the control group. The 

rate of migration of the hel-ical blade did not show any significant difference (p=0.232), but the union time (p=0.001) and func-tional 

outcome (p=0.004) were significantly better in the Teriparatide group at the end of 6 months. The complications like superficial wound 

infection and bed sore were seen higher in the Teriparatide group but their association with the therapy cannot be established with 

certainty. 

Conclusion: Overall Teriparatide treatment improves the union and functional outcome in osteoporot-ic intertrochanteric femur fractures 

that could definitely reduce the morbidity and mortality in elderly patients in long term.
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Title: Outcomes with Surgical Implant Generation Network (SIGN) IM Nails in the Treatment of Lower Limb Implant Failure in Herat 

Regional Hospital, Herat, Afghanistan

Presenter: MOHAMMAD JAWAD NAZARI  

Affiliation: HERAT REGIONAL HOSPITAL, AFGHANISTAN  

BACKGROUND: The aim of the fracture treatment is to achieve union with timely functional recovery. Internal fixation with adherence to 

strict biomechanical principles is often required to achieve this. However, a fixation device may fail to hold a reduced fracture until union, 

giving rise to non - union or delayed union with implant failure. The aim of this study was to see the efficacy of exchange of failed implant 

with SIGN, an intra - medullary interlocking nail. PATIENTS AND METHODS: 16 cases of long bone fractures (Femur and Tibia), who had 

the problem of poor fracture healing because of the fracture pattern or implant were prospectively studied in 6 months post-op. Their 

failed implants were exchanged with SIGN interlocking nail. RESULTS: In our study 81% of patients were males and the other 19% were 

females. Majority of the patients were in the age group of 9-48 years. Femur (11 cases) was more frequently involved than Tibia (5 cases). 

The rate of infection was 6%. 75% of patients were able to squat and smile. Painless full weight bearing was 78.5% and healing by X-Ray 

in 81% observed. Knee flexion > 90 degree was present in 87.5%. Screw loosening was 1 case and there was no case of implant failure 

and deformity. CONCLUSION: Surgical Implant Generation Network (SIGN) IM Nail, is the option of choice in our hospital as any hospital 

in Low and Middle Income Countries (LMIC) to be replaced with failed implant management. Thorough reaming of the medullary canal 

should be done to remove endosteal fibrous tissue in all cases of exchange nailing. KEYWORDS: implant, failure, SIGN,

Travelling Fellow Forum  

Title: Treatment of Idiopathic and Non-idiopathic Clubfoot Using the Ponseti Method: A Comparison of Outcome 

Presenter: CARLO EMMANUEL JOSON SUMPAICO  

Affiliation: PHILIPPINE GENERAL HOSPITAL UNIVERSITY OF THE PHILIPPINES MANILA, PHILIPPINES  

Abstract

Introduction: We retrospectively reviewed the results of serial casting between patients with Idiopathic Clubfoot and Arthrogyposis. All 

patients underwent serial casting using the Ponseti method and were followed up until they were put on a foot abduction splint or advised 

clubfoot surgery correction.

Results: Thirty-nine patients with 60 clubfeet were identified. Forty-one feet were included in the group diagnosed with idiopathic 

clubfoot (ICF), and nineteen feet were included in the group diagnosed with arthrogryposis (AG). There was a significant difference in 

mean cast changes between the ICF group (10) and the AG group (14). Both groups had an average mean improvement of 2 grades 

in the Pirani score after serial casting. Only 2(4.9%) feet in the ICF group and 8(42%) in the AG group had poor outcome that led to 

surgery. Odds for poor outcome showed patients with arthrogryposis were 23 times more likely to be operated on than those patients 

with idiopathic clubfoot. Those with poor outcomes in ICF group all underwent a simple posterior release of the feet. 4 patients in the AG 

group who were operated on had a posterior release while the other four had a more extensive posteromedial release.

Conclusion: Although it takes more cast changes for patients with arthrogryposis, serial casting using the Ponseti method is effective for 

both arthrogryposis and idiopathic clubfoot. Of those who had a poor outcome after serial casting, majority ended up with only a simple 

posterior release.
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Title: Degenerative lumbar spondylolisthesis better surgical approach Transpedicular fusion verses Interbody fusion.

Presenter: VINIT YADAV  

Affiliation: BANARAS HINDU UNIVERSITY (BHU),  INDIA  

Introduction: Degenerative spondylolisthesis is a condition in which one vertebral body slips forward on top of the vertebral body below 

it, as a result of aging processes that weaken the spine. This is a prospective  study  to compare two different surgical approaches, and 

evaluate the results and outcomes in both groups. 

Material and Methods: 20 patients divided into 2 groups. Group A managed with posterior transpedicular vertebral fusion with pedicle 

screws and Group B managed with posterior interbody fusion along with pedicle screws fixation. Age group varied from 52 years to 68 

years. Two groups divided with similar Modified Oswestry Low Back Pain Score and Back pain index. All patients underwent foraminotomy 

for nerve root decompression. Patient’s functional outcome  was carried out using Modified Oswestry Low Back Pain Score and Back Pain 

Index. Follow up were taken before operation and after 1month, 3months , 6 months and then yearly.Follow up in both the groups ranged 

from 3.2 to 5 years.

Result: The Modified Oswestry Low Back Pain Score and Back Pain Index were comparatively better in Group B in 2-3 years of follow-up. 

Complications in terms of motor loss, radicular pain, hardware failure , non-union ,progession of the symptoms  and adjacent segment 

degeneration were evaluated.

Conclusions: Both surgical procedures were effective. Posterior interbody fusion along with pedicle screws fixation. had a better outcome 

as compared to the counterpart with transpedicular fixation.

Travelling Fellow Forum  

Title: Posterior approach in thoracolumbar tuberculosis: A clinical and radiological review of 67 operated cases

Presenter: TANAY PRABHOO 

Affiliation: MUKUND HOSPITAL , GURU NANAK HOSPITAL, HOLY FAMILY HOSPITAL, VN DESAI HOSPITAL, MUMBAI, INDIA 

Aim: (1) To present the indications of single stage all posterior surgery in thoracic and lumbar tuberculosis. (2) To evaluate the results of 

single stage all posterior surgery. 

Materials and Methods: We analysed 67 patients who underwent single stage all posterior surgery with follow-up of 31.37 months. 

We performed the following operative procedures depending upon level and case requirements. (Group A) Instrumentation alone for 

instability. (Group B) Transpedicular decompression and instrumentation for neurological compression in thoracic and thoracolumbar 

spine. (Group C) Transforaminal approach for access to anterior column in lumbar spine in addition to posterior instrumentation. (Group 

D) Pedicle subtraction osteotomy and instrumentation for deformity correction. (Group E) Posterior decompression alone for isolated 

posterior epidural compression. (Group F) Reconstruction of anterior column by all posterior approach.

Results: 38 had neurological deficit whereas 29 were Frankel E. In 12 cases, anterior reconstruction was done. In the remaining 55 cases, 

we relied on vertebral reconstitution under chemotherapy. Operative time was 150.5 min and blood loss was 514.18 ml. Of 38 patients 

with deficit, 34 improved. There was radiological fusion in all patients. Pre- and post-operative Cobb’s measurements were 9.95 and 

8.1, respectively, in thoracic and thoracolumbar spine and -9.39 and -11.42, respectively, in lumbar spine. Of 55 cases where anterior 

reconstruction was not done, only 3 had progression of Cobb’s >10°. Posterior approach can achieve adequate decompression of offending 

middle column and if required, even anterior reconstruction.

Conclusion: Posterior approach is versatile, with many surgical options depending on the level and case requirements.

Keywords : Posterior approach , Thoracolumbar Tuberculosis 
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Title: Cunningham Technique as a Painless Alternative in Reducing Anterior Shoulder Dislocations: A Randomized Clinical Trial

Presenter: JULIUS RYAN A. BALBIDO  

Affiliation: ST. LUKES MEDICAL CENTER, PHILIPPINES  

Abstract

The glenohumeral joint is a joint with great flexibility giving it a very wide range of motion. This flexibility however also confers a greater 

risk for instability. The shoulder is believed to be the most commonly dislocated major joint of in the human body and is a problem 

frequently seen in the ER of any institution. There are several techniques that exist to reduce a dislocated shoulder. The Cunningham 

technique offers a painless way to reduce anterior shoulder dislocations without the need for any sedatives or pain relievers. Patients at 

the emergency room of a tertiary trauma center with anterior shoulder dislocations were randomized to either Cunningham or Kocher 

technique. Reduction was timed, starting from when the patient assumed the neutral position until reduction was clinically achieved by 

either a palpable click of the shoulder or disappearance of the vacant glenoid sign. The time reduction was achieved, ten point Numeric 

Pain Scale (NPS) score during reduction and success rate was recorded per patient. A total of 50 patients were recruited for this study since 

July 2015 to June 2016, 27 in the Cunningham group and 23 in the Kocher group. Success rate of the Cunningham technique was lower 

(69.2%) than that of the Kocher technique (91.3%, p=0.056). And compared to the Cunningham group, the time reduction was achieved 

was lower for the Kocher technique (Cunningham-3.31 mins., Kocher-0.56 mins., p=0.00001). It is important to note however that pain, 

while the reduction was being done, was lower in the Cunningham compared to the Kocher group (p=0.000). Based on our findings 

from the study, we can conclude that the Cunningham method is less painful, equally effective and safe method compared to the Kocher 

technique.

Travelling Fellow Forum  

Title: The Clinical Outcome of Pulmonary Metastectomy in Musculoskeletal Sarcoma Patients in a Single Centre: A Retrospective Cohort Study

Presenter: NOR FAISAL YASIN  

Affiliation: UNIVERSITY MALAYA MEDICAL CENTRE,  MALAYSIA  

Background: Pulmonary metastasis is frequently seen in patients diagnosed with musculoskeletal sarcomas. It is common for these 

patients to have lungs as the only site of metastasis which often results in early death. This study is looking at the outcomes of patients 

that developed pulmonary metastasis who were either treated conservatively or underwent pulmonary metastectomy. The important 

prognostic factors that determined the survival of patients with pulmonary metastectomy were assessed.

Materials and Methods: This is a retrospective review of sarcoma patients treated at University Malaya Medical Centre and University 

Malaya Specialist Centre between January 2006 to December 2016. We identified patients that had pulmonary metastasis from 

musculoskeletal sarcomas. Study group consist of patients that were treated with pulmonary metastectomy and control group that were 

treated without pulmonary metastectomy. Data on demographics pattern, primary tumours, pulmonary metastases, treatment and 

outcomes were also collected.

Results: The mean age of patients was 29.8 ± 17.3 years. A total of 74 patients developed pulmonary metastasis from musculoskeletal 

sarcomas; 35 patients treated with pulmonary metastectomy and 39 patients treated without pulmonary metastectomy. The median 

overall survival (OS) for patients treated with pulmonary metastectomy was 37 months (range 6-117 months) and for those treated 

without pulmonary metastectomy was 19 months (range 0-75 months). Data analysis showed the difference in the median OS between 

study and control groups was significant (P= 0.00). The relapse free survival in the study group was 35 months (range 6-117 months). 

Clear lung resection margins were found to be the most important prognostic factor and it is significantly associated with improved overall 

survival of patients(P=0.001).  

Conclusion: Patients who developed lung metastasis from musculoskeletal sarcoma and treated with pulmonary metastectomy, particularly 

with clear resection margins, have better overall survival outcomes compared to patients treated without pulmonary metastectomy. 
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Title: Functional Outcome of Unstable intertrochanteric fracture in elderly patients treated with Proximal Femoral nail

Presenter: DEEJAY MANUEL PACHECO  

Affiliation: VETERANS MEMORIAL MEDICAL CENTRE, PHILIPPINES  

Introductuion: The incidence of trochanteric fractures has increased in recent years. A satisfactory treatment of these fractures is 

becoming increasingly important. Implant selection remains to be a conflicting issue in the surgical treatment of these fractures. Choosing 

the optimal fixation method is essential for a positive therapeutic effect. Currently, there is no gold standard for treatment of unstable 

intertrochanteric fractures in the elderly, although the primary treatment of choice for this fractures is intramedullary fixation.

Methodology: Prospective observational study conducted from June 2015 to September 2017. All the fractures were classified according 

to the OTA classification system. Operative time, blood loss, duration of hospitalization, postoperative complications, quality of reduction 

and position of implant were assessed. Follow-up evaluations were performed at 2 weeks, 6 months and 1 year. Functional outcome was 

evaluated using Modified Harris Hip Score. 38 patients were included in the study. Patients comprised 7 males and 31 females. 22 fractures 

were classified according to OTA as 31A2.2, 8 as 31A2.3, 4 as 31A3.1, 3 as 31A3.2, and 1 as 31A3.1. Mean operation time was 50.2 

minutes, average blood loss was 200ml, mean hospital stay was 14.9 days. Fracture reduction was considered good in 28, acceptable in 7 

and poor in 3 patients. The position of the implant was optimal in 30 patients and suboptimal in 8 patients.

Results: 38 patients were included in the study. Patients comprised 7 males and 31 females. 22 fractures were classified according to 

OTA as 31A2.2, 8 as 31A2.3, 4 as 31A3.1, 3 as 31A3.2, and 1 as 31A3.1. Mean operation time was 50.2 minutes, average blood loss was 

200ml, mean hospital stay was 14.9 days. Fracture reduction was considered good in 28, acceptable in 7 and poor in 3 patients. The 

position of the implant was optimal in 30 patients and suboptimal in 8 patients.

Conclusion: PFN is an optimum implant for the internal fixation of unstable intertrochanteric fractures in elderly patients with advantages 

of excellent to good outcome after 1 year follow up according to Harris Hip Score.

Travelling Fellow Forum  

Title: Journey of peroneous longus as autograft during  ligament reconstruction in Indonesia

Presenter: SHOLAHUDIN RHATOMY  

Affiliation: SOERADJI TIRTONEGORO GENERAL HOSPITAL KLATEN,  INDONESIA  

Abstract 

Purpose A peroneus longus tendon autograft is used in many orthopaedic procedures and it is biomechanically comparable to a 

hamstring tendon autograft. Despite its potential, there are few studies that have evaluated the use of the peroneus longus tendon in ACL 

reconstruction. The aim of this study was to compare the clinical outcome and donor site morbidity of ACL reconstruction with hamstring 

tendon autografts versus peroneus longus tendon autografts in patients with an isolated ACL injury. 

Methods Patients who underwent isolated single-bundle ACL reconstruction were allocated to two groups (hamstring and peroneus 

longus) and observed prospectively. Graft diameter was measured intraoperatively. Functional scores (IKDC, modified Cincinnati and 

Lysholm scores) were recorded preoperatively and 1 year after surgery. Donor site morbidities were assessed with thigh circumference 

measurements and ankle scoring with the AOFAS and FADI. 

Results Fifty two patients (hamstring = 28,peroneus n = 24) met the inclusion criteria.The peroneus longus graft diameter (8.8 ± 0.7 

mm) was significantly larger than the hamstring diameter (8.2 ± 0.8 mm) (p = 0.012). There were no significant differences between the 

pre- and 1-year postoperative score between the hamstring and peroneus longus groups in the IKDC (n.s), modified Cincinnati (n.s), and 

Lysholm (n.s). The mean for the AOFAS was 97.3 ± 4.2 and for the FADI 98 ± 3.4 in the peroneus longus group, with a significant decrease 

in thigh circumference in the hamstring group (p = 0.002). 

Conclusion Anterior cruciate ligament reconstruction with peroneus longus autografts produces a functional score (IKDC, modified 

Cincinnati, Lysholm) comparable to that of hamstring autografts at a 1-year follow-up, with the advantages of larger graft diameter, less 

thigh hypotrophy and excellent ankle function based on AOFAS and FADI scores. Level of evidence Prospective cohort study, Level II. 
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Title: Reliability of plain radiographic interpretation in orthopedic trauma using smartphones communication

Presenter: AISHAH MOHAMMED MOUSA  

Affiliation: EAT JEDDAH HOSPITAL,  SAUDI ARABIA  

Abstract

Introduction: Fractures & dislocations are one of the most common cases presenting to the emergency departments. In orthopedic filed, 

effective communication between the On-call team members is an important factor for diagnosing & managing trauma cases. Smart-

phones have emerged recently as an essential tools providing assistance in communication & diagnosis among orthopedic surgeons. The 

goal of this study is to calculate the reliability of plain radiographic interpretation in orthopedic trauma using smart phones communication.

Methods: According to the study design, 60 plain x-ray trauma images were sent through WhatsApp to the orthopedic residents to put 

their provisional diagnosis and appropriate management. The collected answers were verified according to the real time diagnosis of the 

cases.

Results: The overall sensitivity of using the smart phone images through social media communications in diagnosing trauma X-ray images 

accounted for 84.2%, with sensitivity of 91.7% for senior and 76.7% for junior residents.

Conclusion: The study showed reliable results that will help putting grounds for the tele communication in hospitals & between physicians 

for proper, fast & approved methods. 

Travelling Fellow Forum  

Title: Functional outcome of surgical stabilisation of acetabular fracture-our series

Presenter: MOHD HADIZIE DIN  

Affiliation: HOSPITAL UNIVERSITI SAINS MALAYSIA(HUSM), MALAYSIA  

ABSTRACT

We reported 43 patients with isolated acetabular fractures treated operatively with minimum of 3 years follow-up. The anthropometric 

data, Judet-Letournel Classification fracture pattern, surgical approach and complications were recorded. Postoperative anteroposterior 

and lateral Matta radiological outcome were evaluated for joint congruency. Functional outcome was evaluated using Harris Hip Score and 

modified Merle d’Aubgine-Postel scoring system and all the result were analyzed using the SPSS version 20.0.

Results: The most frequent fracture pattern for elementary type was posterior wall (30.2%) while for associated type was both columns 

(23.3%). Fracture pattern exhibited strong association with post-operative Matta radiological outcome (p value 0.001). The mean 

functional outcome of modified Merle d'Aubigné-Postel was 15.77 and HHS was 86.6. Thirty-three (76.7%) patients achieved satisfactory 

functional outcome with 11 patients (25.6%) were graded as excellent, 22 (51.2%) as good, 5 (11.6%) as fair, and 5 (11.6%) as poor. 

Nineteen (44.1 %) patients achieved anatomic reduction while 24 (55.8%) of Matta grade 2 to 3. Both fracture pattern and Matta 

radiological outcome did not exhibit association with functional outcome group. The mean time for surgical interventions was 10.8 days 

(ranged 2-21 days) and there was no significant association with the final functional outcome score.

Conclusion: Fracture pattern has strong contribution factor towards post-operative Matta radiological outcome, however achieving the 

perfect anatomical reduction is not the utmost important factor to predict the good functional outcome. 

Keywords: Acetabular fracture, functional outcome, Matta radiological outcome
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Title: Effects of Smart Program Use on Patients with Ankylosing Spondylitis on Disease Activity, Self-management, and Inflammation

Authors:  배윤경(Bae Yoonkyung), 진선(Jin Sun), 서미정(Seo Mijeong),우민정(Woo Minjeong), 박옥진(Park Okjin)

Presenter: 진선(Jin Sun) 

Affiliation: 강동 경희대학교 병원  

서론: 외래에 방문하는 강직성 척추염 환자들을 대상으로 스마트폰을 이용한 자가주사 관리를 통한 질병 활동정도와 자가관리 이행률, 환자 만족도를 파

악하고 그 관계를 확인하여 대상자들의 질병 이해를 돕고 자기관리를 할 수 있는 능력을 향상 시키기 위한 실증적 자료를 제공하기 위해 시도 된 비동등성 

대조군 사후 설계를 적용한 유사실험 연구이다. 

방법: 연구 기간은 2018년 2월부터 2019년 3월까지 총 13개월간 이었으며, 대상자는 관절· 류마티스 센터에서 강직성 척추염으로 외래 방문한 환자 30

명을 대상으로 하였다. 자료 수집은 연구 참여에 동의한 자에게 스마트 프로그램을 이용하여 자가주사 기록을 외래 진료 전까지 작성하고 외래 방문 진료 

전 질병 활동 정도와 자가관리 이행률, 스마트폰 프로그램 사용의 만족도를 측정하였다. 자료 분석은 SPSS 22.0 for window program을 이용하였다.

결과: 강직성 척추염 환자들을 대상으로 스마트폰을 이용한 질병 활동정도(F=41.91, p=.000   )와 자가관리 이행률(F=143.0, p=.000), 환자 만족도(F 

= 9.358, p=.004) 모두 통계적으로 유의하였다.

결론: 강직성 척추염 환자에게 스마트폰을 이용한 자가주사 관리는 대상자들의 질병 활동 정도와 자가관리 이행률, 만족도에 모두 긍정적인 결과를 보였

다. 예전과 다르게 강직성 척추염은 젊은 나이에 진단이 되고 평생 관리를 해야 하는 만성질환의 하나로 스마트 프로그램은 자가 관리의 용이성과 편리성

을 주는 장점이 있는 것으로 파악된다. 따라서 바쁘게 이어지는 외래 간호현장에서 강직성 척추염환자에게 본 연구의 프로그램은 유용하게 활용이 될 것

으로 기대된다. 또한 강직성 척추염 환자 외에 다른 만성 질환의 관리에도 도움이 될 것으로 사료되며 좀 더 많은 대상자로 확대할 수 있는 프로그램으로 

사용 할 수 있으리라 기대된다.

Nurse Session  

Title: Development of Web Exercise Video for Outpatients with Low Back Pain 

Authors: 박경혜(Kyung Hye Park), 송미령(Mi Ryeong Song) 

Presenter: 박경혜(Kyung Hye Park) 

Affiliation: 빛고을전남대학교병원 정형외과  

Abstract

The purpose of this study is to develop a web video of low back exercises by applying the ADDIE (Analysis-Design-Development-

Implementation-Evaluation) model to promote continuous exercise in patients with low back pain. Our ultimate aim is to promote a 

healthy daily life for patients with low back pain. We analyzed the needs of our subjects for the lower back exercise video and the necessity 

for such an exercise video perceived by the medical professionals, and we conducted an analysis of the subjects and their current situations. 

The main contents in the video were the stretching and flexing exercises of the spine and muscles, including “One knee to chest,” “Both 

knees to chest,” Hip bridge,” “Prone position to erect spine,” “Kneeling back extension,” “Kneeling, opposite arm and leg raised,” and “Sitting 

rotation stretch.” The subjects reported that they can use the web video at any time they needed, and that after following the video a few 

times, they get accustomed to the exercises and can perform them repeatedly, thus strengthening their low back. In future studies, it will 

be necessary to analyze the pain, range of motion (ROM), and change of muscle strength of the subjects who exercised using the web 

video, and to confirm the improvement of the quality of life of the subjects.

Keywords: Low back pain ; Exercise; Web; Video 
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Title: Comparison of Inpatient‘s Nursing Satisfaction after Total Knee Arthroplasty on Comprehensive Nursing Service Units & General Units 

Authors:  최경주

Presenter: 최경주 Corresponding Author: 선종근

Affiliation: 전남대학교병원, 전남대학교 간호학과  

서론: 간호간병통합서비스병동은 일반 병동에 비해 서비스의 질 향상과 간병비 부담 감소를 위해 안전하고 질 높은 간호간병서비스를 일반인이 아닌 전문 

간호 인력이 제공하는 것이다. 하지만 이 서비스의 직접적인 결과에 대한 연구는 많지 않다. 본 연구는 간호간병서비스 병동과 일반병동 입원환자의 슬관

절 전치환술 후 간호만족도를 비교하고자 한다.

재료 및 방법: 본 연구는 단일 기관에서 두 명의 슬관절 전문의로부터 2017년 1월부터 2018년 12월까지 슬관절 전치환술을 시행 받은 환자 200명을 대

상으로 하였다. 남자환자는 70명, 여자환자는 130명 이었으며, 환자들의 평균 나이는 76세였다. 간호만족도는 Wandel과 Ager가 개발한 간호의 질 측정

도구(Quality Patient Care Scale)를 Shin이 번역하고 수정·보완한 도구를 이용하여 측정하였다. 수집된 자료는 SPSS 23 Win program을 통해 분석하

였다.

결과: 간호간병통합서비스병동과 일반병동 입원환자의 간호만족도는 간호간병통합서비스병동이 일반병동보다 유의하게 높은 것으로 나타났다.(F=7.24, 

p=0.07).

결론: 본 연구결과 간호간병통합서비스병동 입원환자의 슬관절 전치환술 후 간호만족도가 일반병동보다 높게 나타나, 간호간병통합서비스병동에서 간호

사에 의한 신체적이고 일반적인 간호 제공과 적절한 인력으로 보호자 없이도 환자에게 만족스럽고 질 높은 간호가 제공되고 있음을 확인할 수 있었다. 

색인단어 : 간호간병통합서비스, 간호만족도
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Introduction: Joint replacement surgery is an important therapeutic option in RA patients with intractable joint pain and advanced stage of 

joint destruction. Although it has been reported that incidence of joint replacement surgery has been decreased due to the development 

of the treatment strategy and anti-rheumatic drug, substantial number of joint replacement surgery are still being performed in RA patient. 

We retrospectively investigated current incidence of joint replacement surgery in RA patients in south Korea and compared the incidence 

of the joint replacement surgery in each affected joint. 

Materials and Methods: This study was based on data from the Korea National Health Insurance database which account for 90% of the 

national data compiled from healthcare providers across south Korea.7 For 9 years from 2008 January to 2016 December, claims data of 

the patients older than 19 years who received inpatient or outpatient treatment with diagnostic codes for rheumatoid arthritis (ICD-10 

code: M05 [seropositive rheumatoid arthritis], M06 [other rheumatoid arthritis], and M100 [acute rheumatic fever]) were extracted. 

Results: The number of patients increased yearly from 64,238 in 2008 to 129,754 in 2016. The number of newly diagnosis patients 

increased from 29,184 in 2010 to 38,347 in 2016. The incidence rate of joint replacement surgery in patients with RA increased from 

0.72% in 2010 to 4.03% in 2016. Knee joint (68.3%) was the most common surgical site, followed by hip joint (25.4%). The relative risk 

of additional joint replacement surgery was the highest in shoulder joint. The median time from diagnosis to surgery was the shortest in 

elbow joint (379 days) and the longest in shoulder joint (955 days). The median time for each joint was short in order of the elbow-ankle-

hip-knee-shoulder (p < 0.01). 

Conclusion: The incidence of joint replacement surgery has increased in early 9 years, and the frequent and initial site of joint replacement 

surgery was different. Regardless of whether patient have a symptom, evaluation of small joints such as elbow and foot should be 

considered in early stage. As the disease progresses, large joints need to be paid attention. 

Acknowledgment: This study was coordinated by all authors. 

Keywords: Rheumatoid arthritis, arthroplasty
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Introduction: Radiology reports are rich resources for biomedical researchers. Before utilization of radiology reports, experts must manually 

review these reports to identify the categories. In fact, automatically categorizing electronic medical record (EMR) text with key annotation 

is difficult because it has a free-text format. To address these problems, we developed an automated system for disease annotation. 

Materials and Methods: Reports of musculoskeletal radiography examinations performed from January 1, 2016, through December 31, 

2016, were exported from the database of Hanyang University Medical Center. After sentences not written in English and sentences 

containing typos were excluded, 3032 sentences were included. We built a system that uses a recurrent neural network (RNN) to 

automatically identify fracture and nonfracture cases as a preliminary study. We trained and tested the system using orthopedic surgeon–

classified reports. We evaluated the system for the number of layers in the following two ways: the word error rate of the output sentences 

and performance as a binary classifier using standard evaluation metrics including accuracy, precision, recall, and F1 score.   

Results: The word error rate using Levenshtein distance showed the best performance in the three-layer model at 1.03%. The three-layer 

model also showed the highest overall performance with the highest precision (0.967), recall (0.967), accuracy (0.982), and F1 score 

(0.967). 

Conclusion: Our results indicate that the RNN-based system has the ability to classify important findings in radiology reports with a high F1 

score. We expect that our system can be used in cohort construction such as for retrospective studies because it is efficient for analyzing a 

large amount of data. 

Acknowledgment: no conflict of interest 
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Introduction: Postoperative bone surgery pain can be severe but no treatment to control such pain is recognized as optimal due to limited 

efficacy and side-effects. 

Materials and Methods: We conducted a prospective study of 120 patients who underwent bone surgery. Peripheral nerve block (PNB) 

and patient controlled analgesia (PCA) with NSAIDs was used for pain control in group A (n=65), but not PCA with NSAIDs in group B 

(n=55). Visual analogue scale (VAS) scores were obtained and compared with two groups. In addition, we evaluated side-effects of the 

pain control process. 

Results: VAS scores were significantly different only at 24 h postoperatively (p=0.004). All patients of group A were satisfied, but five of 

the group B patients were dissatisfied (p=0.001). Postoperative nausea and vomiting (PONV) was experienced by five group B patients 

(p=0.018). 

Conclusion: Combined use of PNB and NSAIDs-PCA is an effective postoperative pain control method that also decreases PONV. 

Acknowledgment: No potential conflict of interest relevant to this article was reported. 

Keywords: Postoperative pain, Multimodal analgesia, Peripheral nerve block, NSAIDs, PCA

 Presentation No. 4  

Title: Does preoperative abdominal ultrasound helpful when preparing orthopedic surgery in elderly patients?

Authors: KI BONG PARK1 , JEONG GUN KIM2 , SANG HUN KO1 , KWANG HWAN JUNG1 , JAE RYONG CHA1 , HEE YOON CHUNG1  

Presenter: HEE YOON CHUNG Corresponding Author: KI BONG PARK Field: Basic Researches

Affiliation: 1. ULSAN UNIVERSITY HOSPITAL { Orthopaedic } , 2. GOOD SAMSUN HOSPITAL { Others (Radiology) }   

Introduction: More postoperative complications can occur because elderly patients have a variety of risk factors, including systemic 

conditions, combined diseases, and pathophysiological changes. Although some elderly patients benefit from the surgery, the remaining 

patients may suffer from postoperative complications. So, preoperative risk assessments in elderly patients can help determine whether the 

surgery should be performed. The purpose of this study was to find out whether routine preoperative abdominal ultrasound (US) helped 

elderly patients prepare for orthopedic surgery. 

Materials and Methods: We reviewed total 333 patients underwent orthopedic surgery between July and October 2018. The inclusion 

criteria were patients over the age of 55 who had been subjected to echocardiogram, pulmonary function test, abdominal US and basic 

serologic tests prior to the elective surgery. The exclusion criteria were patients who underwent repeated surgery within short term 

duration and emergent surgery without US. So, remaining 236 patients were included. Patients over 65 years of age were classified as 

Group I and those under 65 were classified as Group II. The gender and age of each group were investigated, and the findings in the 

abdominal US prior to surgery were confirmed. Additional imaging work-up or treatments according to the results of abdominal US were 

checked. Also, it was investigated if the surgical plan was changed or delayed according to the results of the preoperative study. 

Results: A normal US was reported in 25 patients (18.2%), while one or more abnormal findings were present in 112 patients (81.8%) in 

Group I. Among sonographic findings, renal cyst was most common and appeared in 55 patients (40.1%), while fatty liver appeared in 34 

patients (24.8%). Elderly patients had more frequent incidence of renal cyst and liver calcification in abdominal US compared to control 

group. There were 2 cases delayed orthopedic surgery because of not sonographic findings but elevated serologic results. 3 cases (2.2%) 

were required further image work-up and among them, 1 case were undergone surgery in other fields of care. 

Conclusion: Although abnormal findings on abdominal US was reported in 81.8% in elderly patients, routine preoperative abdominal US 

does not seem to have an important part in preparation of orthopedic surgery in elderly patients. 

Acknowledgment: Preoperative examinations are necessary to assess anesthesia risk in elderly patients, but the implementation 

of excessive tests can lead to socio-economic burdens, such as rising medical costs. The study, which assessed the effectiveness of 

preoperative abdominal ultrasound in preparing orthopedic surgery in older patients, is believed to provide a basis for assessing the need 

for preoperative abdominal ultrasound. 

Keywords: preoperative abdominal ultrasound, orthopedic surgery, elderly patients
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Introduction: Because vitamin D is essential to bone metabolism and muscle health, it is known that hypovitaminosis D can have a 

negative effect on patients. Several studies reported hypovitaminosis D in orthopedic patients undergone surgery, but few studies have 

been published vitamin D status in patients, including those with non-surgical treatment. This study aimed to investigate the extent of 

hypovitaminosis D of orthopedic patients and variations in vitamin D status according to patients-related factors. 

Materials and Methods: A total of 182 patients who treated for joint pain at orthopedic clinic from October 2018 to March 2019, were 

retrospectively included. There were 111 females and 71 males with a mean age of 58.7 years (range, 13~93). 25-OH-D levels were 

classified as normal (> 30ng/ml), insufficiency (20~30 ng/ml) and deficiency (< 20 ng/ml). Subgroup analyses were conducted by gender, 

by age of 50 years, by region of pain classified as upper or lower extremities, and by method of treatment classified as surgical or non-

surgical treatment. Statistical analyses were performed using a significance level of P<0.05. 

Results: The average vitamin D level for all patients was 18.4 ng/ml (range, 3.38~81.4), with 36 patients showing insufficient level and 

120 patients showing deficient levels. The results of the gender-specific analysis showed that the level in male patients were statistically 

lower than female patients (16 vs. 19.9 ng/ml, p=0.02), and the age-specific analysis showed that the level in patients under 50 years of 

age were statistically lower than over 50 years (13.4 vs. 19.5 ng/ml, p=0.01). The region of pain-specific analysis showed that the level in 

patients with pain at lower extremity were lower than upper extremity, but there were no significant difference (17.5 vs. 20.6ng/ml, p=0.1). 

The method of treatment-specific analysis showed that the level in patients undergone non-surgical treatments were lower than who 

undergone surgical treatments, but there were no significant difference (17.2 vs. 19ng/ml, p=0.3). 

Conclusion: Orthopedic patients with arthralgia showed a high rate of hypovitaminosis D (85.7%). The average level for vitamin D was 

statistically low in the group of patients who were either male or under 50 years of age. 

Acknowledgment: Although vitamin D's role in musculoskeletal field is well known, its interest in orthopedic field does not seem to be 

very high. This study reported the prevalence of hypovitaminosis D in orthopedic patients with arthralgia, and aims to increase orthopedic 

surgeons' interest in vitamin D. 

Keywords: hypovitaminosis D, orthopedic, arthralgia
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Introduction: In this research, a TENG was utilized to determine if a pressure-based sensor could detect bearing friction in a THA and 

detect the contact of specific areas during ROM checks. 

Materials and Methods: In order to realize the flexible switch sensor, one of the elastomers, polydimethylsiloxane (PDMS), was introduced 

from the solution. Then, copper tape, which is made of metal, was attached to the produced PDMS film to make an electrode and 

connection was made with a wire. Afterwards, the fabricated TENG sensors are measured with output voltages through an oscilloscope 

(KEYSIGHT DSOX2014A). 

Results: The pressure-based sensor shows capability to sense bearing friction. In more detail, the TENG embedded in four different sides of 

the trial exhibits up to 1 V from peak-to-peak. Moreover, these flexible touch sensors with TENG describes a peak signal in output voltage 

which should lead to extremely sensitive detection of bearing friction induced by the THA. 

Conclusion: The conclusion of this study is that the TENG pressure-based sensor was able to detect friction in the THA bearing and detect 

the contact area of the bearing surface in the ROM.  Further research will be carried out to develop biocompatible sensors and to enable 

precise pressure-sensing. 

Acknowledgment: This work was supported by the National Research Foundation of Korea (NRF-2018R1D1A3B07049992) and in part by 

the Korea Institute of Industrial Technology as Research Source Technique Project (KITECH EO180026). 
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Introduction: The aim of this study is to verify factors associated with poor response after intramuscular vitamin D3 injection in 

hypovitaminosis D patients in orthopedic clinic. 

Materials and Methods: A total of 83 patients (M:34, F:49; Age 65 yrs, SD 11.3) who were diagnosed as hypovitaminosis D (vitamin 

deficiency and insufficiency or serum 25-hydroxyvitamin D < 30 ng/mL) and received intramuscular vitamin D3 injection were analyzed. 

The prevalence of poor response or less than 50% increase of 25-hydroxyvitamin D serum concentration at 3 months follow up was 

identified and logistic regression analysis regarding age, gender, initial 25-hydroxyvitamin D concentration in serum, smoking and BMI (Body 

Mass Index, Kg/m2) was performed.  

Results: Twenty-three percent (19 of 83) of patients revealed poor response. Age (p=0.035, Exp(B)=1.085) and initial 25- hydroxyvitamin D 

concentration (p=0.000, Exp(B)=0.757) were correlated with poor response. According to AUC in ROC curve, initial 25- hydroxyvitamin D 

concentration (AUC=0.809 ) could predict the poor response better than age (AUC=0.447). Initial 25- hydroxyvitamin D concentration of 

12.65 ng/mL could be a cut-off value to predict poor response with sensitivity 94.7% and specificity 37.5%. 

Conclusion: Initial 25- hydroxyvitamin D concentration might be associated with the poor response after intramuscular vitamin D3 injection 

in orthopedic patients with hypovitaminosis D. 

Acknowledgment: All authors of this study have nothing to do with any of conflict of interest. 

Keywords: Hypovitaminosis D, Orthopedics, Poor response

 Presentation No. 8  

Title: Recent advances in searching for the novel candidate agent regulating osteoarthritis

Authors:  SUN-CHUL HWANG1 , HEE-CHAN WON1 

Presenter: HEE-CHAN WON Corresponding Author: SUN-CHUL HWANG Field: Basic Researches

Affiliation: 1. DEPARTMENT OF ORTHOPAEDIC SURGERY, SCHOOL OF MEDICINE, GYEONGSANG NATIONAL UNIVERSITY, JINJU, SOUTH KOREA { 

Orthopaedic }  

Technical Note: Osteoarthritis is a chronic degenerative articular disorder and many elderly people suffered from this disease. Osteophytes 

formation, progressive cartilage loss, synovitis, and remodeling of subchondral bone are known to be the major pathophysiologic features 

of the symptoms of osteoarthritis. The onset and progression of osteoarthritis are due to various inflammatory cytokines in articular tissues 

and fluids that are produced by chondrocytes and/or interact with chondrocytes, as well as to low-grade inflammation in intra-articular 

regions. Destruction of the equilibrium between degradation and synthesis of articular cartilage is the major cause of osteoarthritis. To 

develop a pharmacological tool to reset the broken equilibrium between destruction and synthesis of osteoarthritic articular cartilage can 

be a promising strategy for the effective regulation of osteoarthritis. Therefore, in this review, we tried to give an overview to the present 

research results in searching for the novel candidate agent regulating osteoarthritis especially from medicinal plants and natural products 

derived from them, in order to shed light on the potential pharmacotherapy of osteoarthritis. 

Acknowledgment: Sun-Chul Hwang and Hee-Chan Won conceived the study, collected data, analyzed data, wrote the manuscript. Sun-

Chul Hwang collected data and reviewed/edited manuscript. 
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Introduction: Dual Energy X-ray Absorptiometry (DEXA) is most commonly used to diagnose osteoporosis. However, DEXA is known to 

exhibit significant measurement errors depending on the operators being measured. We will investigate the types of measurement errors 

and find out how many measurement errors have changed after interdepartmental cooperation. 

Materials and Methods: For one month (from March 1 to March 31, 2019), we worked with the department of radiology. We assigned 

charge operators in acquisition of DEXA and designed an education program and checklist inventory to reduce operator dependent errors. 

Measurement errors were investigated by randomly selecting 1000 DEXA images before and after cooperation. The types of measurement 

errors and the changes of measurement errors were analyzed. 

Results: Of 1000 images, 930 images (93.0%) had at least one or more errors.  For measurement of the lumbar spine, 280 (28.0%) were 

errors of patient positioning, 243 (24.3%) were errors of acquisition region, 83(8.3%) were errors of artifacts. For measurement of the 

proximal femur, 650 (65.0%) were errors of patient positioning, 720 (72.0%) were errors of acquisition region, 25 (2.5%) were errors 

of artefacts. Of the 500 images, 19 images (3.8%) had no measurement errors before the cooperation, and 50 images (10%) after the 

cooperation (p<0.05, Odds ratio=2.81). Average error score by checklist inventory was 2.95 before the cooperation, and 2.39 after the 

cooperation (p<0.05). 

Conclusion: Measurement error was observed in 93% at 1000 random DEXA images. The interdepartmental cooperation for one month 

resulted in a 2.8 - fold improvement in measurement error. Therefore, continuous operator training and charge operator selection are 

essential for DEXA scanning. 

Acknowledgment: none 
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Introduction: In clinical field, we experience many cases of postoperative complication after orthopedic surgery. As the mean age 

of patients who undergo surgical treatment increases, postoperative delirium is also more common. To identify patients at a risk of 

postoperative delirium and to reduce it, risk factors should be considered preoperatively. 

Materials and Methods: We reviewed 916 patients with mean age of 68.2 years who underwent spine fusion surgery (n=284), TKRA 

(n=462), and hip arthroplasty (n=170) from Jan. 2017 to Dec. 2018. Postoperative delirium and delirium severity were assessed by chart 

review and neuropsychiatry consultation. We studied anemia, age, sex, hospital day, underlying disease, ASA score, anesthesia time, and 

perioperative blood loss. 

Results: Thirty-six patients (3.9%) developed delirium after major orthopedic surgery: 18 patients (6.3%) after spine fusion surgery, 9 

patients (1.2%) after TKRA, and 9 patients (5.29%) after hip arthroplasty. ASA score was 2 or more in 35 patients except 1 patient with 

ASA score of 1. 25 patients (69.4%) have HTN. Mean age of patients with postoperative delirium was greater than others (75.7 versus 

67.9, p<0.001). Anesthetized time was longer in patient with delirium than others (209 minutes versus 167 minutes, p=0.008). Also, 

estimated blood loss during surgery was higher in patients with delirium than others (580cc versus 388cc, p=0.024). 

Conclusion:  Patients with postoperative delirium showed older age, longer anesthetized time, and greater perioperative blood loss. 

Postoperative delirium is associated with increased hospital day, increased medical costs, and decreased clinical outcome. Therefore, 

reducing modifiable risk factors of delirium after major surgery may improve clinical outcomes. 

Acknowledgment: none 
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Introduction: CREB-binding protein (CBP) is a transcriptional coactivator for many sequence specific transcription factors and possesses 

intrinsic histone acetyltransferase (HAT). CBP acetylates the core histone proteins associated with a relaxed chromatin configuration, which 

facilitates the recruitment of transcription factors to DNA. Methyl-CpG-binding protein 2 (MeCP2) binds methyl-CpG and inhibits the 

transcription of DNA methylation dependent genes. DNA methylation induces chromatin remodeling and gene silencing. In the current 

study, we evaluated changes in CBP and MeCP2 expression in the spinal cord and dorsal root ganglia (DRG) by immunohistochemical 

analysis following spared nerve injury (SNI) of the sciatic nerve. 

Materials and Methods: For the surgery, under 2% isoflurane anesthesia, the tibial nerve and common peroneal nerve of the left sciatic 

nerve branches were ligated, the sural nerve was retained, and the muscle and skin were sutured. The operated animals were sacrificed at 

7 and 14 days. Non-operated animals were used as controls. The pain response was performed between 9 am and noon. The experimental 

rat was placed in a transparent plastic pail on the bottom of a metal mesh, and a paw withdrawal response was induced by applying a von 

Frey filament vertically. The 50% paw-withdrawal threshold was measured by the up-and-down method 

Results: 1. Mechanical allodynia increased significantly on day 3 after SNI and persisted throughout the 14-day testing period. 2. CBP-IR 

cells were scattered throughout the gray matter with tendency to be more prevalent in the dorsal horn. The number of CBP-IR cells in the 

dorsal horn on the ipsilateral side increased significantly on days 7 and 14 after SNI compared to contralateral dorsal horn and naive rats. 3. 

In the L4 ganglia of naive rats, CBP-IR neuronal profiles were primarily of a small diameter. SNI induced a significant decrease in the number 

of CBP-IR neurons in the L4 ipsilateral DRG compared to contralateral DRG and naive rats. 4. MeCP2-IR cells were scattered throughout 

the gray matter with tendency to be more prevalent in the dorsal horn. The number of MeCP2-IR cells in the dorsal horn on the ipsilateral 

side decreased significantly on days 7 and 14 after SNI compared to contralateral dorsal horn and naive rats. 5. In the L4 ganglia of naive 

rats, MeCP2-IR neuronal profiles were primarily of a small diameter. SNI induced a significant decrease in the number of MeCP2-IR neurons 

in the L4 ipsilateral DRG compared to contralateral DRG and naive rats. 6. CBP siRNA was injected intrathecally 1 day before SNI and 

then daily for 7 days. CBP siRNA treatment significantly inhibited mechanical allodynia induced by SNI compared to non-targeting siRNA 

treatment. 

Conclusion: These results suggest that CBP and MeCP2 may play an important role in inducing neuropathic pain due to peripheral nerve 

injury. 

Acknowledgment: None 
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Introduction: This study examined the residential environment and accessibility of rehabilitation for cerebral palsy (CP) to identify the 

problems with residential laws pertaining to the disabled and provide basic data on the health legislation for the rights of the disabled. 

Materials and Methods: The literature was searched using three keywords: residence, rehabilitation, and accessibility. Two items were 

selected: residential environment and rehabilitation accessibility. The questionnaire included 51 items; 24 were scored using a Likert scale 

and 27 were in the form of multiple-choice questions. 

Results: This study included 100 subjects, of which 93 lived at home and seven lived in a facility. Of these 93 subjects, 65% were living in 

apartments, usually two or more floors above ground, and 40% of them were living without elevators. According to the GMFCS, subjects 

with I to III belonged to the ambulatory group and IV, V were in the non-ambulatory group. Subjects from both groups who lived at home 

found it most difficult to visit the rehabilitation center by themselves. In contrast, among those who lived at the facility, the ambulatory 

group found it most difficult to leave the facility alone, while the non-ambulatory group found it most difficult to use the toilet alone. 

Moreover, 83% of respondents thought that rehabilitation was necessary for CP. On the other hand, 33% are receiving rehabilitation 

services. Rehabilitation was performed for an average of 3.6 sessions per week, 39 minutes per session. 

Conclusion: There is no law that ensures secure and convenient access of CP to higher levels. Laws on access routes to enter rooms are 

insufficient. The disabled people's law and the disabled person's health law will be implemented in December 2017. Legislation reflecting 

the difficulties of the disabled need to be passed. Based on the results of this study, an investigation of the housing and rehabilitation of 

patients with CP through a large-scale questionnaire will necessary. 

Acknowledgment: The authors have nothing to disclose.
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Introduction: The purpose of this research is to investigate the factors of bacterial contamination and risk factors that may arise from the 
harvest of human tissues from donors of the Korea Public Tissue Bank-affiliated tissue bank which has been established and operated since 
July 2017 and to contribute to the management of the tissue bank and human tissues. 
Materials and Methods: 161 donors were harvested from the Korea Public Tissue Bank-affiliated tissue bank for three years from July 2017 
to February 2019 (42 in 2017, 105 in 2018 and 14 in 2019). According to the characteristics of donor data constructed during the period, 
60.9 percent of brain deaths and 39.1 percent of deaths were found by donor type. Moreover, 75.8 percent of donor was male, while 
24.2 percent was found to be female. By age, age of 51~ 60 was the highest among all donors, accounting for 30.4 percent of the total, 
followed by age 60 and older with a distribution of 24.8 percent. The ages of donors ranges from 17 to 80. Various factors such as blood 
culture and microbiological examination, blood collection (sample) timing (before death and after death), donor type, collection  (tissue 
bank harvesting room, medical institution operating room), collection time, etc. are variablized and analyzed thorough the method of 
frequency analysis, cross analysis, odd ratio and risk ratio(relative risk) to investigate risk factors of bacterial contamination with reference 
to the foreign tissue bank literature. 
Results: For the taken human tissues, the suitability of each donor or tissue was found to be 85.1%, and the nonconformity rate was 
14.9% (24 out of total 161 cases determined to be discarded). Among the nonconformities, the proportion of positive blood culture test 
was highest as 54.2%. Other causes were over 50 percent of detection of the microorganisms, positive NAT results, and inappropriate 
diagnosis based on the medical history inquiry by Health Insurance Review and Assessment Service., Microbes were identified in 166 
(3.7%) cases among the 4,450 harvested tissues. Major causes of hospital acquired infection were Acinetobacter baumannii, Escherichia 
coli, and Staphylococcus epidermis. To be concrete, among the variables, statistically significant relationships were found in the donor type 
(p=0.025) and the harvesting time from death (p=0.025).  The results indicated that the bacterial contamination of all blood culture tests, 
NAT testing and other multiple factors with reference to the microbial results could occur 1.7 times much higher due to the characteristics 
of the donor. The higher the age of donor with blood culture, the incidence of bacterial contamination was 0.8 times higher. 
Conclusion: we should conduct a thorough screening test before donation to reduce bacterial contamination and to prevent the risk 
factors, and take special precaution to the method and timing of blood collection in the serum and blood test. 
Acknowledgment: No conflict of interest relevant to this article was reported. 
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Introduction: High tibial osteotomy (HTO) is a well-established treatment for medial compartmental osteoarthritis (OA) of the knee. 
Several microRNAs (miRNAs) have been reported to be involved in OA progression and suggested as useful biomarkers related to OA. This 
prospective study was conducted to investigate differential expression of miRNAs in the synovial fluid (SF) before and after HTO in medial 
compartmental knee OA and to identify miRNAs as prognostic biomarkers 
Materials and Methods: miRNAs were screened by miRNA-PCR-arrays in SF obtained preoperatively and 6 months after surgery from 
6 patients with medial compartmental knee OA treated with medial open wedge HTO. Next, microRNAs identified with differential 
expression in profiling stage were validated by real-time q-PCR in other 22 patients treated with HTO. All patients radiographically 
corresponded to Kellgren-Lawrence grade II or III with medial compartmental OA. These patients were clinically assessed by visual 
analogue scale (VAS) and Western Ontario McMaster Universities (WOMAC) scores and the change of mechanical axis was measured on 
standing anteroposterior radiograph of the lower limbs in each patient, preoperatively and postoperative month 6. 
Results: Among 84 miRNAs known to be involved in inflammatory process, only 14 miRNAs were expressed in all SF specimens and 3 
miRNAs (miR-30a-5p, miR-29a-3p and miR-30c-5p) were identified with the differential expression on profiling stage. These 3 miRNAs 
along with 4 more miRNAs (miR-378a-5p, miR-140-3p, miR-23a-3p, and miR-27b-3p) known to be related to OA progression in previous 
literature were validated in SF from 22 patients. Clinical and radiological outcomes were improved after HTO in all patients and only 2 
miRNAs (miR-30c-5p and miR-23a-3p) showed significantly differential expression in postoperative month 6 SF compared to preoperative 
SF (p=0.007 and 0.006, respectively). Of two miRNAs, miR-30c-5p was shown to be correlated with postoperative pain relief. 
Conclusion: HTO in medial compartmental knee OA improved functional outcomes through the realignment of mechanical axis along 
with subsequent differential expression of circulating miRNAs in SF. miR-30c-5p and miR-23a-3p showing the differential expression in 
preoperative vs postoperative month 6 SF may be involved in clinical improvement and subsequent cartilage regeneration after HTO in 
medial compartmental knee OA. 
Acknowledgment: None 
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Introduction: The aim of the study is to examine the educational experiences of students with cerebral palsy (CP) in mainstream schools 

and to identify the barriers that CP children face in inclusive education. This study is significant in its exploration of how education should 

be provided to CP people, even as efforts are made to meet their health needs as well. 

Materials and Methods: Qualitative research was chosen for this study to learn about the reality of children with disabilities who have varied 

educational experiences. The data materials were analyzed using thematic analysis, which identified emerging patterns, common themes, 

and key points which were used to distill the findings. The quality of data acquisition is richer when the researchers and researched share the 

world. The first author, a professional educational researcher, is from a similar life context due to childhood illness—that is, informal exclusion 

from ordinary education and challenging oppression. Her ontological position led to natural conversations that empowered them and did 

not exploit them as objects of the study. The second and corresponding authors are medical doctors who have worked with CP people for 

several decades. Cerebral palsy is a congenital and progressive disease characterized by life-long defects. In Stigma, Goffman described 

medical personnel as a wise group in that they have knowledge about disabilities and thus can help the public better understand people with 

disabilities. For example, the corresponding author’s position was helpful in approaching potential participants, who could naturally disclose 

their disability condition without unnecessary efforts to hide their impairments. Traditionally, the medical model of disability was dominant in 

social and education policies; this model handled disability purely in terms of individual and functional capabilities. In this context, disability 

was a personal issue related to an individual’s physical and mental incapacity, and people with disabilities had to be treated differently and 

controlled through exclusion. Accordingly, people with disabilities were considered to be defective and troublesome, and thus they were to 

be segregated from ordinary education. Our theoretical positions disability as something created by a socio-cultural system that does not 

recognize the rights of people with disabilities as having access to equal treatment throughout life based on the social model of of disability. 

The rise of the radical idea of inclusive education has supported the notion that disability is not simply a medical problem. 

Results: The empirical evidence in this study categorized the barriers to inclusive education into four themes: 1) unsupportive school 

health services, 2) positive and negative attitudes of non-disabled people, 3) unfriendly physical environment, and 4) restrictive academic 

opportunities. 

Conclusion: The findings of this study suggest that CP students are still marginalized and disempowered in mainstream schools under the 

inclusive education policy. 

Acknowledgment: We thank the Ministry of Education of the Republic of Korea and the National Research Foundation of Korea (NRF-

2017S1A5A8021418) for their on-going support for this project 
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Introduction: The buildup of particulate debris from the interface of orthopedic and dental implants is widely recognized as the major 

initiating event in development of periprosthetic osteolysis and aseptic loosening. Periprosthetic osteolysis involves the recruitment 

of a diverse kind of cells, including macrophages, synoviocytes, lymphocytes, osteoblasts and osteoclasts. Among them, Fibroblast-

like synoviocytes (FLS: also known as synovial fibroblast or type B synoviocytes) are unique cells that populate the intimal lining of the 

synovium. FLS maintains the dynamic integrity of joints by controlling the composition of the synovial fluid and extra cellular matrix. 

However, under inflammatory condition, FLS displays pathogenic behavior by releasing a number of pro-inflammatory cytokines and are 

crucial for the pathogenesis of chronic inflammatory joint diseases. Recently, it has been shown that wear debris like titanium (Ti) particles 

from articulating surfaces of the implant can activate FLS. Activated FLS might contribute to inflammation in an autocrine or paracrine 

manner by creating a complex milieu within the periprosthetic space. Henceforth, the purpose of this study is to investigate the effect of Ti 

particles on human FLS and the mechanism by which it might participate in the process of periprosthetic osteolysis. 

Materials and Methods: 1) Ti particles after sterilization (diameter 1~3 µm) were counted on microscope. 2) FLS were isolated from human 

synovial tissue obtained during total knee replacement surgery at Hallym university hospital and were characterized performing real-time 

RT-PCR.3) MTT and LDH (lactate dehydrogenase) assays were carried out to evaluate the viabilities of FLS to Ti particles. 4) Changes of 

expression of pro-inflammatory genes and WNT antagonists were analyzed using real-time RT-PCR. 5) For alkaline phosphatase activity 

(ALP), cell lysate were mixed with CSPD substrate and the luminescence was detected on a luminometer. 6) To detect WNT signaling 

activity, Axin-2 signaling reporter construct was utilized. 7) After stimulation with Ti particles, cell lysates was collected and western blot 
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was performed to detect activation of signaling molecules. 

Results: 1. A ratio of 1:400 (cells to Ti particles) demonstrated no cell viability and cytotoxicity on isolated human FLS. Treatment of Ti 

particles to FLS increased the expression of COX-2 while suppressed that of IκBα, implicating the activation of NFkB signaling pathway. 2. 

WNT signaling pathway plays a crucial role in maintaining the health of synovium. Our results demonstrate that Ti particle suppressed the 

phosphorylation of LRP6 in FLS as well as the stability of β-catenin indicating a reduced WNT singling activation in FLS. 3. On analyzing the 

mRNA expression of various antagonist to WNT signaling pathway in Ti particle stimulated FLS, an increased expression of DKK1, DKK2, 

SFRP3, SFRP5, and SOST was observed. 4. Conditioned medium (CM) from Ti particle stimulated FLS for 48 h demonstrated suppressed 

Axin-2 reporter activity and ALP activity in SaOS-2 cells. 

Conclusion: Frequent usages of implants are associated with their failures in clinical settings. In this study, we observed the adverse effect 

of Ti particles on FLS.  In inflammatory condition, WNT signaling pathway is crucial for the behavior of FLS. Our results demonstrate that 

Ti particle has the ability to induce inflammation in FLS as well as can down regulate WNT signaling pathway. Moreover, the enhanced 

expression of WNT antagonist like DKK, SFRP, and SOST by FLS might play their autocrine as well as a paracrine effect under inflammatory 

condition. On treatment of conditioned medium from Ti stimulated FLS induced a reduced activation of WNT signaling activity in 

osteoblast. Moreover, early differentiation factor, alkaline phosphate activity (ALP), was found suppressed by the factors released by FLS in 

the CM. Henceforth, further study would be needed to decipher the role of suppressed WNT signaling of FLS in periprosthetic osteolysis 

in autocrine or paracrine manner. Precise knowledge about the role of FLS would be a key in revealing possible therapeutics potentials for 

treating peri-prosthetic osteolysis following implants replacement. 

Acknowledgment: This research was supported by a grant from the National Research foundation of Korea (NRF-2017R1A2B4012944) 

funded by the Ministry of Education, Science and Technology. 
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Introduction: Bisphenol A (BPA), one of the environmental hormones, is plastic material that binds to the estrogen receptor in the body 

and acts like estrogen, which can cause endocrine and reproductive diseases. However, there are not many studies done regarding the 

effect of BPA on osteoporosis. In this study, we investigated the effect of BPA on bone mineral density (BMD) in rats. 

Materials and Methods: Six to eight week-old rats were divided into three groups: male, female, and ovariectomized rat (OVX). Nine rats 

were assigned to each group. Again, according to the dose of BPA, we divided them into 3 groups: control group, low dose group, and 

high dose group, and each group was assigned 3 rats. They orally administered BPA for 12 weeks. At the time of 6 and 12 weeks after the 

start of the study, BMD of tibia was measured by q-CT. Percent bone volume, trabecular separation, trabecular thickness] were measured 

and the changes in BMD between the two groups were compared. In addition, BPA concentration and bone formation marker procollagen 

type 1 amino-terminal propeptide (PINP) and bone resorption marker C-telopeptide of type 1 collagen (CTX1) were measured in the rats’ 

serum at the time of 12 weeks after the start of the study. 

Results: In the female and ovariectomized rat (OVX) groups, 4 BMD values all showed increasing tendency according to the dose of BPA. 

On the contrary, there was no correlation between the two in the male group. Serum BPA levels were 0.112ng/ml, 0.4075ng/ml, and 

1.1705ng/ml, respectively in the control, low dose, and high dose groups. On the other hand, CTX1 showed significant decrease according 

to the dose of BPA, whose values were 11.210ng/ml, 8.524ng/ml, and 5.814ng/ml, respectively, in the three groups. 

Conclusion: BPA in rats decreased bone resorption markers in serum and increased BMD in female, ovariectomized rat (OVX). However, 

there was no difference in bone markers and BMD in males. This is similar to the effect of selective estrogen receptor modulator (SERM), 

a medication for osteoporosis, and may be due to estrogen-like effects of BPA. As a result of this animal model, the effect of BPA in the 

human body has more variables and needs further studies. 

Acknowledgment: This study was produced in Wonkang university hospital. 
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Introduction: accumulating evidence suggests that inhibition of receptor activator of nuclear factor kappa-B ligand (RANKL) does not only 

induce an increase in bone mass and strength, but also has anti-tumor effects. Therefore, here we proposed a strategy using the mutative 

RANKL as immunogen for active immunization to induce anti-cytokine antibody for immune therapy on treatment of bone metastatic 

cancer and investigated whether the produced antibody of RANKL could inhibit the osteolytic bone metastasis of breast cancer in murine 

model. 

Materials and Methods: To verify the hypothesis that RANKL inhibition affects bone metastasis of breast cancer, RANKL immunization 

were carried out in the Balb-c/Nu mice by mutative RANKL treatment and then the intratibial and intracardiac inoculation of MDA-MB-231 

cells were carried out. 

Results: The reduced intra-osseous growth of MDA-MB-231 tumor cells after intratibial injection, as a result of mutative RANKL treatment, 

correlated with decreased osteolysis and serum levels of both mTRAP and type I collagen fragments (CTX), which were significantly 

reduced. In addition, mutative RANKL treatment led the significant improvement in the overall survival and skeletal metastasis of MDA-

MB-231-intracardiac inoculated mice. 

Conclusion: We confirmed inhibition of osteoclast activities in xenograft models injected with a recombinant mutant RANKL and it is 

demonstrated that RANKL immunization inhibits osteolytic bone metastasis in breast cancer. This study suggests that vaccination with 

inactive recombinant mutant RANKL could be used as a preliminary study for the prevention of bone metastasis of breast cancer. 

Acknowledgment: None 
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Case: Osteoporosis associated with pregnancy and lactation is a rare disease which can cause multilevel vertebral fractures with severe 

back pain and height loss. Because of the special circumstances of pregnancy and lactation, accurate diagnosis is difficult. Patients usually 

complain of severe back pain in the late pregnancy or several months after delivery. And even if there is no trauma in back, compression 

fracture or severe morbidity can occur. The cause of osteoporosis associated with pregnancy and lactation is not well known yet, genetic 

factors, dynamic changes of bone and calcium metabolism, vitamin D requirements during pregnancy, and lactation are thought to 

influence. In this case report, a 31-year-old woman who had severe pregnancy and lactation associated osteoporosis with 8 vertebral 

fractures and 29-year-old woman who had 3 vertebral fractures were presented. Both of them were breastfeeding within 9 months of 

postpartum and had normal daily life. In the bone mineral density, these two patient’s T scores were -2.7 and -3.2. In laboratory findings, 

calcium, inorganic phosphate, thyroid hormone level was normal, but osteocalcin, calcitriol, NTX(N-telopeptide of collagen type) 71 

was elevated. Pregnancy and lactation associated osteoporosis in not a common disease, and if the low back pain after pregnancy and 

lactation in thought to be a normal symptom due to pregnancy, lethal complications could occur. Special attention should be paid to the 

diagnosis of pregnant and postpartum women for accurate treatment 

Acknowledgment: The autors have nothing to disclose 
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Introduction: There were 2920 athletes from 92 countries (NOC) participating in the PyeongChang 2018 Olympic Winter Games. 

Considering the distance from two Olympic Hospitals (about 30 to 100 kilometers away from each venue) and the risk of overloading local 

medical centers, two polyclinics were established in the two Olympic villages in PyeongChang (mountain cluster) and Gangneung (coastal 

cluster) to provide continuous health care and satisfactory medical services for elite athletes. This paper aims to describe the medical 

service of the two Polyclinics of 2018 PyeongChang Olympic Winter Games and to analyze the injury and illness of the athletes who visited 

the clinics during the Olympic period in order to provide insight with respect to the future construction and operation of polyclinic in mass 

gathering events such as the Olympic Winter Games. 

Materials and Methods: The PyeongChang Olympic Games consisted of 13 competition venues and 10 non-competition venues. 

PyeongChang Polyclinic (PC) and Gangneung Polyclinic (GC) were constructed in each Olympic village.  Polyclinics were operated from 

26 January – 28 February 2018. Services were limited during the Olympic Village pre-opening period, 26-31 January and after the closing 

ceremony, 27-28 February 2018. During the Olympics, PC and GC used Athlete Management Solution (AMS) Electronic Medical Record 

(EMR) 

Results: A total of 1639 (1020 in PC : 62.2% , 619 in GC : 37.8%) athletes encountered both polyclinic during the Olympics, 1402 cases 

for illness and 237 cases for injury. Patients were classified into 11 category systems including Musculoskeletal, Dental, and Ophthalmic, 

etc. of which musculoskeletal system accounted for 14%. The reason for visiting the polyclinic due to the patient's musculoskeletal system 

problem was sprain or strain 

Conclusion: The polyclinic encounters increased on days eight to fourteen of the Game period, when most of aerial maneuvers and high-

speed sport such as Alpine ski, Freestyle Ski, Snowboard, Biathlon, and Ski Jumping tournaments and final matches were held. In winter 

sports, Organizing Committee of future Winter Olympics prepare for diseases considering geography, weather as well as injuries and 

endemic diseases. 

Acknowledgment: I would like to express my sincere gratitude to all members of the Polyclinic medical services members who have 

contributed to the successful completion of the PyeongChang Olympic Games. 

Keywords: PyeongChang, Olympic Winter Games, Polyclinic medical services

 Presentation No. 21  

Title: Outcome of distal Chevron osteotomy in transarticular for Hallux valgus with plate fixation

Authors: LONGYUN FANG1 

Presenter: LONGYUN FANG Corresponding Author: LONGYUN FANG Field: foot and Ankle

Affiliation: 1. YANBIAN UNIVERSITY HOSPITAL { Orthopaedic }  

Introduction: The hallux valgus is commonly seen in the clinic.Aesthetic demand of operation has been increasing with the development 

of economics.The distal Chevron osteotomy with soft tissue procedure in transarticular approach could correct the hallux valgus in single 

incision. 

Materials and Methods: We reviewed 19 patients(25 feet) with moderate and severe hallux valgus that underwent distal Chevron 

osteotomy combined with distal soft tissue procedure in transarticular approach from January 1,2015 to December 31,2017 in Orthopaedic 

department of Yanbian University Hospital. All of the patients have been fixated by plate and screws.Measure the HVA,IMA and DMAA by 

the ateroposterior and lateral weightbearing radiographs of the feet preoperatively and posoperatively.Clinical status was evaluated by the 

Hallux Metatarsophalangeal Interphalangeal Scale developed by American Orthopaedic Foot and Ankle Society(AOFAS score) and VAS 

score.The subjective sensory of patients was evaluated postoperatively.The data were analysed by SPSS16.0 software.Statistical significance 

was set at a confidence level of P<0.05. 

Results: At a mean followup of 16.4(10-36) months,all of the patients achieved bony union posoperatively in 10(8-13) weeks. There was 

no case of loosening,breakage of interner fixator,infection or recurrence of hallux valgus.Average hallux valgus angle changed from 35.2 

degrees preoperatively to 10.8 degrees at final followup.Average internetatarsal angle changed from 13.4 degrees to 7.9 degrees.Average 

distal metatarsal articular angle changed from 13.4°preoperatively to 7.9°.Average AOFAS score improved from 60.4 points to 85.5 at final 

followup.92 percent of patients were very satisfied or satisfied about appearance of feet.And 84 percent of patients were very satisfied or 

satisfied about range of motion. The data of postoperation compared with preoperative group were significantly different(P<0.05). 

Conclusion: The distal Chevron osteotomy with distal soft tissue procedure in transarticular approach could provide an effective means of 

correcting moderate to severe hallux valgus deformity.It has high levels of patient satisfication and low incidence of complications. 

Acknowledgment: The author would like to thank colleague of Yanbian University Hospital for preparation of this study and kind help. 
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Introduction: Metatarsalgia is a pain on metatarsal head area. Gastrocnemius recession, which decreases strength of gastrocnemius 
muscles, has been used as a surgical treatment of metatarsalgia. Botulinum toxin A is a protein which deceases muscle strength by 
blocking a synaptic transmission. Therefore, we believe that Botulinum toxin A injection on gastrocnemius muscles, which can reduce 
gastrocnemius muscles’ strength, can be an effective conservative treatment for metatarsalgia. The aim of this study is to investigate the 
effect of Botulinum toxin A injection on gastrocnemius muscles for metatarsalgia. 
Materials and Methods: From November 2018 to march 2019, 10 feet of 10 patients with metatarsalgia, who received botulinum toxin A 
injection on gastrocnemius muscles, were retrospectively reviewed. All patients in the present study had a forefoot pain more than 3 months’ 
duration which had not responded to medication. Before the injection, all patients took a standing foot plain radiograph for investigating 
the presence of abnormal metatarsal parabola, and a pedobarography for investigating plantar pressures. We also performed mulder’s click 
test and silfverskiold test for investigating the presence of Morton neuroma and gastrocnemius tightness, respectively. All patients received 
a single injection of Botulinum toxin A on gastrocnemius muscles. The area of gastrocnemius muscles were confirmed by ultrasound. 
One-hundred units of Botulinum toxin A was used, 33 units on lateral and 67 units on medial gastrocnemius muscle. Pre-injection calf 
circumference was compared with the last follow-up values for confirming the effect of botulinum toxin A. For investigating clinical outcome 
of the injection, the foot function index (FFI) was used. Pre-injection value of the FFI was compared with the last follow-up value by using 
Wilcoxon sign rank test. At the last follow up, we asked the patients whether they were satisfied with the botulinum toxin A injection. 
Results: The average age of patients was 54.9 years, and the mean of follow-up period was 60 days (range: 40 – 174 days). All patients 
showed decreased calf circumference (mean 10mm, range: 5-15mm) at the last follow up. Among the 10 patients of this study, 9 patients 
showed abnormal metatarsal parabola, and 6 patients showed higher pressure of 2-3-4 metatarsal head area than that of 1 metatarsal 
head area. One patient showed positive sign of mulder’s click test, and all patients showed positive sign of silfverskiold test. The last 
follow-up FFI (mean: 19.3, range: 1-55) was significantly lower than pre-injection FFI (mean: 39.4, range: 6-70). (P = 0.017) Eight patients 
answered that they were satisfactory with the injection. 
Conclusion: The botulinum toxin A injection on gastrocnemius muscles is useful and effective treatment of metatarsalgia. 
Acknowledgment: None 
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Introduction: Lateral ankle inversion injuries are frequent in children. In most cases, the treatment of the injury consists of resting, icing, 
short term immobilization and analgesics without checking radiograph. Usually 4 age, an lateral ankle ligament is known to be formed, 
and the cause of the formation of subfibular ossicle known to occur in childhood has not yet been established. Recent studies have shown 
that childhood trauma is likely to be the cause of subfibular ossicle formation.The objectives of this study were to identify the incidence 
of osteochondral fractures through ultrasound images in pediatric ankle injury with no abnormal findings in radiographic images, and to 
assess the clinical significance. 
Materials and Methods: Between February 2018 and February 2019, Among the 235 patients aged 4 or older who visited the emergency 
room with ankle injury, 43 of them who had no particular findings in radiological images but with severe symptoms were included in this 
study. VAS(visual analogue scale), existence of ecchymosis, grade of tenderness, swelling, and posttraumatic visiting time were reviewed 
retrospectively through medical records, and further evaluation was used by ultrasound. Ultrasound examination were used to check the 
condition of the medial  and lateral  ankle ligaments and around structures. 
Results: The average follow-up period of 43 cases using ultrasonic waves was 6.3 months, the ratio of males and females was 23:20, 
the average age was 6.7 (4–12), and the abnormal symptom area were identified in the physical examination were 36 cases for anterior 
talofibular ligament area, 4 cases for calcaneofibular ligament area and 3 cases for others. The average VAS score was 6.5, Eccchymosis 
was found in 40 cases, Tenderness and smelling above moderate grade in 34 cases, and the average posttraumatic hospital visit days were 
3.4 days. Osteochondral fracture findings were confirmed by ultrasound examination in 20 cases, and the average age of the confirmed 
fracture was 6.7 years. Symptoms including pain improved after an average of 5.7 days. Moderate grade symptoms with more than 6 of 
VAS score and existence of ecchymosis had a statistically significant relationship with the incidence of osteochondral fractures in pediatiric 
ankle injury respectively (0.015, 0.04).Tenderness and smelling were not statistically significant(0.15). 
Conclusion: If symptoms are sustained or aggrevated  for several days even after the traumas, it is thought that further evaluation and 
treatment should be considered in addition to radiographic images 
Acknowledgment: We were tried to evaluate the usefulness of ultrasonography usage for checking fracture in pediatric ankle inversion injury. 
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Introduction: Osteochondral autologous transplantation (OAT) have been introduced as the ideal treatment for large osteochondral 
lesions of the talus with full thickness loss of articular cartilage, lesions with significant bone loss, and failed bone marrow stimulation 
osteochondral lesions. Successful outcomes have been achieved using osteochondral autogenous graft from a non-weight bearing area 
of the femoral condyle or intercondylar notch of the knee. However, the donor site morbidity of knee joint was seen in 12% of patients 
(0–37%) and can potentially lead to functional impairment. The purpose of this study is to investigate the outcomes of OAT with lateral 
talar autograft and the safety of ipsilateral lateral talar articular facet as an alternative donor site. 
Materials and Methods: From 2011 to 2018, 5 patients who underwent OAT with an osteochondral graft harvested from the lateral talar 
articular facet were included. All The lesions were medial talar dome and accessed through medial malleolar osteotomy. The average 
age of the patients was 53.0 years (range, 23-68) and duration of symptoms was 24.4 months (range, 6-60). There were 3 males and 2 
females. The American Orthopaedic Foot and Ankle Society (AOFAS) ankle-hindfoot scale and Visual Analogue Scale (VAS) were used to 
evaluate the clinical outcomes. Weight bearing ankle radiographs were evaluated periodically. 
Results: The mean follow-up time was 22.6 months (range, 6-49). The mean size of the lesion was 139.6 mm2 (range, 100-168) and 
all lesions were combined with subchondral cysts. Graft sizes ranged from 8 to 10 millimeters in diameter. There were significant 
improvements in all clinical outcome between preoperative and postoperative evaluations in terms of AOFAS and VAS. AOFAS at the 
time of final follow-up was comparable with those of previous literatures which showed outcomes of surgical treatments of OLT in short- 
and mid-term follow-up. All patients’ radiographs revealed no decreased joint space in the ankle, no delayed unions or nonunions at final 
follow-up. No complications occurred at the donor site. There were no infection, neurovascular injury and other serious complications. 
Conclusion:  Harvesting autografts from the ipsilateral talar articular facet instead of knee joint can be a good alternative in OAT for 
osteochondral talar lesions. 
Acknowledgment: None 
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Introduction: We aimed to investigate the diagnostic value of CT scan and the morphologic pattern of distal tibiofibular disruption associated 
with fracture-type or concomitant avulsion fractures in cases of ankle fracture with unstable syndesmosis requiring surgical fixation. 
Materials and Methods: 104 cases images(preoperative plane radiographs and CT axial images) of ankle fractures needed syndesmotic 
fixation due to unstable syndesmosis on intraoperative stress test were retrospectively reviewed. We classified ankle fractures by Lauge-
Hansen classification and AO-OTA classification. Also, associated tibiofibular avulsion fractures including anterior distal tibiofibular avulsion 
fractures and posterior malleolar fractures were identified.  We grouped morphologic patterns of distal tibiofibular disruption which is 
10mm proximal to the plafond on CT axial images. We divided them into no diastasis, symmetric diastasis, anterior open, and posterior 
open according to the diastasis pattern, and no translation, anterior translation, and posterior translation depending on sagittal translation. 
Chi-square test/Fisher’s exact test and adjusted residual analysis were used for statistical analysis. 
Results:  On Lauge-Hansen classification, Supination-external rotation(SER) were 78 cases(75%), pronation-external rotation(PER) were 18 
cases(17.3%), and pronation-abduction(PA) were 8 cases(7.7%). On AO-OTA classification, 44-B fractures were 72 cases(69.2%), and 44-C 
fractures were 32 cases(30.8%). Anterior tibiofibular avulsion fractures were identified in 37 cases(35.6%). Posterior malleolar fracture were 
observed in 58 cases(55.8%), which type 1 and type 2 were the most common. Morphologic patterns of syndesmotic disruption on CT axial 
images were recorded in 30 cases(28.8%) of no diastasis, 41 cases(39.4%) of symmetric diastasis, 3 cases(2.9%) of anterior open, and 30 
cases(28.8%) of posterior open according to the diastasis patterns. Depending on sagittal translation, there were 53 cases(51.0%) of no 
translation, 44 cases(42.3%) of anterior translation, and 7 cases(6.7%) of posterior translation. 17.3% of total was not observed with both 
diastasis and sagittal translation. In relation to the Lauge-Hansen classification and diastasis patterns, SER fractures showed various syndesmotic 
morphologic patterns including no diastasis(28 cases;35.9%, adjusted residual(AR=2.7), posterior open(28 casese;35.9%, AR=2.7), and 
anterior translation(38 cases;48.7%, AR=2.3). PER fractures had relatively consistent morphologic patterns of symmetric diastasis(16 cases; 
88.9%, AR=4.7) and no translation(16 cases; 88.9%, AR=3.5). AO-OTA 44-B fractures had the same patterns as SER fractures. The patterns of 
AO-TOA 44-C fractures was similar to that of PER fractures, but showed some of anterior open(3 cases;9.4%, AR=2.6). 
Conclusion: In terms of syndesmotic disruption pattern by CT images, PER fractures tend to show simple symmetric diastasis pattern, but 
SER fractures have a variety of patterns including normal appearance. Even if associated avulsion fracture do not make certain diastasis 
feature on static CT images, we still have to be careful not to overlook the syndesmotic instability. Diagnostic value of static imaging such 
as CT may not be higher than expected if not accompanied with intraoperative dynamic stress test. 
Acknowledgment: Institutional Review Board, Sanggye Paik Hospital, Inje University 
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Case: Florid reactive periostitis is a rare benign juxtacortical soft tissue lesion. The differential diagnoses include osteosarcoma, parosteal 

osteosarcoma, periosteal chondrosarcoma, osteomyelitis. Therefore, careful histologic and radiographic examinations are essential to 

avert unnecessary amputation. Case Report A 73-year-old man presented with pain of both lower leg. He visited the hospital when he 

heard that it was necessary to differentiate the bone tumor from other hospital. In the past , he underwent a total ankle arthroplasty on 

his left ankle three years ago. Laboratory studies revealed a normal white blood-cell count(8.1 x1010  per liter) and C-reactive protein(2.9), 

elevated erythrocyte sedimentation rate (36). Plain radiographs showed a lucent lesion arising from the tibia and fibula with periosteal 

reaction. The CT scan demonstrated Spiculated and soap bubble like periosteal reaction in tibia and fibula. T1-weighted MRI showed 

intermediate to low signal intensity periosteal reaction of tibia shaft, and T2-weighted MRI showed heterogenous increased signal intensity 

circumferential involvement of the periosteal reaction in tibia. Bone spect CT showed heterogenous pericortical accumulation of tracer in 

tibia. An open biopsy was performed. Histological analysis revealed evidence of a few bone fragments with some inflammatory cells and 

marrow fibrosis. The diagnosis of florid reactive periostitis was made on the basis of these findings. No additional treatment was given. At 

the time of the six months follow-up, periosteal reaction of tibia was subsided. 

Acknowledgment: None 
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Case: Pyoderma gangrenosum (PG) is a rare inflammatory skin disease, mainly accompanied by systemic diseases such as leukemia, 

Bechet's disease and ulcerative colitis, causing idiopathic skin ulcers. In addition, since the lesion site is observed in the form of 

inflammatory or deceptive tissue of the skin, it is difficult to distinguish from a plurality of diseases that induce the skin lesion. It rapidly 

worsens with painful ulcerative skin lesions and the symptoms are worsened by surgical treatment such as debridement or incisional 

drainage. It mainly invades the lower leg and also occurs in other mucous membranes and other sites. The exact history taking of the 

underlying disease and understanding of PG`s the clinical and pathological characteristics are important to diagnosis and differential 

diagnosis of other diseases that show a similar pattern of PG is required. In this paper, we would like to deal with PG that was falsely 

identified subcutaneous abscess in the posterior ankle area. 

Acknowledgment: None 
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Case: Chronic varus instability or recurrent subluxation following isolated metatarsophalangeal dislocation of the hallux is a rare injury. 

No consensus has been reached regarding the best joint-salvage procedure for patients with the failed collateral ligament reconstruction 

using tendon graft. We report a case who achieved satisfactory clinical outcome through a modified surgical procedure (revision collateral 

ligament reconstruction augmented with suture-tape). 

Acknowledgment: The authors have no conflict of interest to report and have received no financial support for the completion of this work 

Keywords: Hallux, Metatarsophalangeal joint, Collateral ligament, Chronic instability, Suture-tape, Reconstruction

 Presentation No. 29  

Title: Salvage procedure using shortening arthrodesis of the metatarsophalangeal joint for severe hallux valgus deformity secondary to 

amputation of the lesser toes

Authors:  BYUNG-KI CHO 1 , YUN-HO KIM1 

Presenter: YUN-HO KIM Corresponding Author: BYUNG-KI CHO Field: foot and Ankle

Affiliation: 1. CHUNGBUK NATIONAL UNIVERSITY HOSPITAL { Orthopaedic }  

Case: Amputation including the second toe is likely to result in hallux valgus deformity with a loss of protective structure against the 

angulation force. A 52-year-old male presented with a severe hallux valgus deformity following traumatic amputation of all lesser toes at 

twenty years ago. He suffered from a severe metatarsalgia and disability in wearing shoes. We report a case who achieved satisfactory 

clinical outcome through a modified surgical procedure (shortening arthrodesis of the first metatarsophalangeal joint) without additional 

flap surgery. 

Acknowledgment: The authors have no conflict of interest to report and have received no financial support for the completion of this work 
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Case: Fibrous dysplasia (FD) is a benign bone tumor due to developmental failure in the process of primitive bone remodeling to mature 

lamellar bone. The most common locations of monostotic FD of the extremity bones are the proximal femur, tibia, humerus, and the 

radius. FD in the calcaneus is extremely rare and usually manifests clinically as a single bone lesion. Moreover, no research has reported on 

multiple lesions in calcaneal FD. Thus, we provide the first case study on multi-lobulated calcaneal fibrous dysplasia that can help guide 

clinical decision-making in the future. 
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Case: A 27-year-old male patient visited the hospital with a right ankle pain due to a traffic accident that occurred while riding a bicycle 

4 months ago. Conservative treatment was performed after injury, but the pain persisted. The patient had previous ankle injury several 

times before. An ankle Magnetic resonance imaging(MRI) showed rupture of an anterior tibiofibular ligament(ATFL) and calcaneofibular 

ligament(CFL). So we did modified Brostrom operation with anchor suture. Four months after the surgery, the symptoms improved 

slightly when walking on the flat ground. However, some symptoms persisted in the calcaneocuboidal(CC) joint. So we did foot MRI. A 

CC ligament rupture was seen on the MRI. We performed ligament reconstruction with an anchor suture. After that, symptoms gradually 

improved.  When the ankle injury, injury of the deltoid ligament, ATFL, and CFL are considered to be the most common. However, 

sometimes the patient's symptoms don't improve even after treatment. When a physical examination, sono or MRI is performed again, 

injury of other ligaments around the ankle joint, peroneal tendon and so on may be found. Therefore, it is important to perform accurate 

physical examination when diagnosis a patient. 

Acknowledgment: None 
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Introduction: The gait analysis is used to confirm the dynamic posture analysis and the treatment effect of the patients. However, in the 

absence of the gait analysis value to compare with the pathologic state, a random control group is set for each researcher and the value is 

used as a normal value. Therefore, this study aimed to provide reference data to analyze the typical gait pattern of the general population. 

Materials and Methods: The procedure of random selection from the general population was designed for this study. Subjects were 

recruited via a telephone survey(Gallop Korea), a call of which was evenly distributed in Seongnam city, South Korea. Participants without 

a musculoskeletal disorder were enrolled since 2015. Subgroups were categorized by age and gender. Systematic physical examination 

and 3D gait analysis were carried out using an optical tracking system and force plates. Markers were placed according to the Helen Hayes 

Marker set. All subjects were allowed to walk the 9m track more than three times at a comfortable speed. 

Results: 314 participants from the general population were enrolled in this study. There were 158 male and 156 female. The average age 

of the participants was 36.5±16.1. The kinematic and kinetic parameters were analyzed descriptively. Reference form general population 

shows the step length of 65.2±5.6cm, the stride length of 130.6±11.0cm, the cadence of 119.2±8.1 steps/min, and the walking speed of 

129.4±14.3cm/s. Mean anterior pelvic tilt was 5.6±3.6°, and the average foot progression angle showed -11.0±5.4°(external).  

Conclusion: We obtained kinematic and kinetic data of typical gait from the general population. We collected a variety of kinematic and 

kinetic data. Among them, the standard deviation of step length, stride length, cadence, and walking speed was large, which can be 

interpreted as a result of the individual leg length difference. We have applied the random selection via telephone survey to avert the issue 

of selection bias. We provide the reference values, which can be used by all researchers. 

Acknowledgment: The authors have nothing to disclose.
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Introduction: Posterior tibial tendon integrity is an important consideration when treating adult-acquired flatfoot that is caused by 

posterior tibial tendon dysfunction (PTTD). This tendon’s condition has traditionally been evaluated using ultrasonography or magnetic 

resonance imaging, but recent advancements in radiography have increased the resolution of radiographic soft tissue images. Therefore, 

we examined whether the posterior tibial tendon could be screened using anteroposterior foot radiographs, based on interobserver 

agreement and accuracy. 

Materials and Methods: We retrospectively evaluated consecutive patients who underwent weight-bearing foot radiography and 

ultrasonography based on a suspicion of posterior tibial tendinopathy. The integrity of the posterior tibial tendon was evaluated by two 

orthopaedic surgeons (8 years and 3 years of experience) using foot radiographs, and scored as having normal or abnormal tendon 

integrity. We evaluated interobserver agreement between the two surgeons, and the ultrasonography and radiography findings were 

compared to evaluate diagnostic accuracy. 

Results: We included 21 patients with a mean age of 51.5 ± 15.7 years (5 men and 16 women). Ultrasonography revealed 4 patients with 

normal tendon integrity, 6 patients with tenosynovitis and no tendinopathy, 8 patients with tendinopathy and tendon continuity, and 3 

patients with loss of tendon continuity. The surgeons provided consistent radiographic findings for 81.0% of the patients (17/21; kappa = 

0.576, p = 0.007). Based on the ultrasonographic findings, the surgeons provided accuracies of 76.2% (16/21) and 61.9% (13/21). 

Conclusion: The results indicate that weight-bearing anteroposterior foot radiography can be used to evaluate posterior tibial tendon 

integrity, which may allow orthopedic surgeons to predict the prognosis of patients with PTTD, to determine the extent of surgical 

treatment, and to evaluate the postoperative  tendon integrity. 

Acknowledgment: None 
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Introduction: This study aimed to investigate the effects of walking speed and slope on foot pressure changes in young healthy adults. 

Materials and Methods: Twenty young healthy adults (mean age 22.4 years, SD 1.2 years; 10 male and 10 female) participated in the study. 

Dynamic pedobarographic data during treadmill walking were obtained for combinations of three different walking speeds (3.2 km/hr, 4.3 

km/hr, and 5.4 km/hr) and 5 different slopes (downhill 8 degrees, downhill 4 degrees, ground walking (0 degree), uphill 4 degrees, and 

uphill 8 degrees). Pedobarographic data such as the peak pressure and pressure–time integral were measured on five plantar segments: 

medial forefoot (MFF), lateral forefoot (LFF), medial midfoot (MMF), lateral midfoot (LMF), and heel. Maximum ankle dorsiflexion was also 

recorded using the Plug in Gait marker set. 

Results: All participants maintained heel-toe gait in all walking conditions. The peak pressure on the MFF during downhill slope walking 

was lower than that during ground and uphill walking, whereas the peak pressure on the MFF during uphill slope walking was similar to 

that during ground walking at each walking speed. The peak pressures on the heel were similar for different walking slopes at each walking 

speed. The peak pressures on the MFF and heel increased with an increase in walking speed. The pressure-time integral of the MFF did 

not show significant changes at different walking speeds and slopes. The pressure-time integral of the heel increased with an increase in 

walking slope and decrease in walking speed. 

Conclusion: The findings of this study have clinical implications in recommending activities for patients with foot pressure-related 

symptoms and disorders. Downhill walking with slower speed appeared to be beneficial to reduce or optimize MFF pressures while 

downhill walking with comfortable speed would be helpful to reduce or optimize heel pressures. 
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Introduction: The Opencast® is a recently developed type of cast that allows ventilation and direct visual inspection of the skin to avoid 

cast-related complications. Although this novel cast appears to have more benefits than the conventional synthetic cast, its clinical efficacy 

and advantages have not been established. This study was to compare the conventional synthetic cast and the Opencast® in terms of 

subjective satisfaction, discomfort, and adverse effects using a specifically designed questionnaire as well as stress radiographs in patients 

with acute ankle sprain. 

Materials and Methods: A specifically designed questionnaire consisting of 19 items was used to compare patients’ opinions of the 

Opencast® and the conventional synthetic cast. The items were focused on subjective patient satisfaction, discomfort, and adverse 

effects while wearing the cast. Patients with an acute ankle inversion injury diagnosed as a high-grade ankle sprain were enrolled. The 

subjects were randomized and instructed to complete the questionnaire after wearing a synthetic cast for 2 weeks or an Opencast® for 2 

weeks. They were then required to complete the questionnaire after switching to the alternative type of cast for a further 2 weeks. Stress 

radiographs of the ankle were taken 12 weeks after the ankle injury to assess the clinical efficacy of the Opencast® 

Results : A total of 22 subjects (mean age 27.0 years, SD 10.8 years; 11 males and 11 females) participated in the study. The synthetic cast 

feels more rigid and stable than the Opencast®, but there was no significant difference in the amount of pain relief. The likelihood of 

adverse effects when wearing the synthetic cast was significantly higher. Patient satisfaction tended to be rated higher after wearing the 

Opencast® than the synthetic cast. Opencast® showed more subjective vulnerability than the synthetic cast, but there was no significant 

difference in the redo rate. Patients were more anxious about removal of the synthetic cast than about the removal of the Opencast®. In 

11 patients who underwent stress radiography, there was no significant difference in the mean tibiotalar tilt angle between the injured 

and the uninjured ankle. 

Conclusion: The results indicate that the Opencast® could replace the conventional synthetic cast in treating ankle sprain as it offers 

increased patient satisfaction, which would in turn increase compliance with treatment. 
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Introduction: Insufficient or excessive bony coverage surrounding the talus might contribute to the occurrence of ligamentous injury or 

bone contusion at the time of ankle inversion injuries. This study aimed to investigate the relationship between radiographic lateral ankle 

instability and OLT following ankle inversion injuries. 

Materials and Methods: One-hundred-ninety-five patients (113 men and 83 women; mean age, 38.7 years; standard deviation, 8.8 years) 

with a history of ankle inversion injuries were included. All patients underwent ankle MRI and stress X-rays (varus stress and anterior 

drawer). The tibiotalar tilt angle on varus stress X-ray, anterior translation of the talus on anterior-drawer lateral X-rays, bimalleolar tilt 

angle, and fibular position were radiographically determined. The radiographic lateral ankle instability was defined as tibiotalar tilt angle 

≥10° and the presence of OLT was confirmed on MR images. The relationship between the radiographic lateral ankle instability and the 

presence of OLT was statistically analyzed.  

Results: The presence of radiographic lateral ankle instability (tibiotalar tilt angle ≥10°) showed inverse relationship with that of OLT in 

the chi-square test (p=0.003). OLT was a negative significant factor (p=0.011) affecting the tibiotalar tilt angle in the multiple regression 

analysis, and the presence of OLT was negatively affected by the tibiotalar tilt angle (p=0.016) in the binary logistic regression analysis. 

Conclusion: This study showed an inverse relationship between lateral ankle instability and the development of OLT following ankle 

inversion injury. The role of bony predisposition in the development of sports injuries in the ankle should be considered and investigated 

further. 
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Introduction: This study was to analyze intrasubject radiographic progression of the hallux valgus deformity by comparing the mildly and 

severely affected sides in patients with bilateral asymmetric hallux valgus in the whole group as well as the metatarsus adductus and the 

non-metatarsus adductus subgroups.  

Materials and Methods: A total of 186 patients with bilateral asymmetrical hallux valgus deformity with a difference of 5 degrees or 

greater in the hallux valgus angle were included, and 11 radiographic measurements were analyzed. The radiographic differences between 

the mildly and severely affected sides were compared. Correlation between the changes in the hallux valgus angle and those in other 

measurements was analyzed, and multiple regression analyses were performed.  

Results: The anteroposterior talo-second metatarsal angle showed no significant difference between the mildly and severely affected sides. 

Changes in the intermetatarsal angle and sesamoid rotation angle were significantly associated with the progression of hallux valgus angle 

in the whole group as well as the non-metatarsus adductus subgroup. Change in the intermetatarsal angle (p=0.006) was the significant 

factor associated with the progression of hallux valgus angle in the metatarsus adductus subgroup. 

Conclusion: The anteroposterior talo-second metatarsal angle might be useful in evaluating the overall foot shape in the hallux valgus 

deformity. Progression of the hallux valgus deformity might be pathophysiologically different between those with and without metatarsus 

adductus. 
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Introduction: Intraosseous alignment of the tarsal bone has not been investigated in relation to various foot deformities. This study aimed 

to investigate 3D CT talar morphology in children with idiopathic and neuromuscular pes planovalgus. 

Materials and Methods: Eleven children (9 boys, 2 girls; mean age 10.5 [SD 2.8] years) with idiopathic pes planovalgus and 15 children 

(3 boys, 12 girls; mean age 10.8 [SD 3.4] years) with neuromuscular pes planovalgus were included. All patients underwent 3D CT and 

weight-bearing anteroposterior, lateral, and axial radiography. Demographic data and talar 3D CT and radiographic measurements were 

compared between both groups. The correlation between the measurements was also analyzed. 

Results: The neuromuscular group showed significantly more severe deformity than the idiopathic group in the radiographic and 3D 

sagittal talus measurements. The 3D coronal talus measurement showed a significant negative correlation with the axial hindfoot 

alignment in the idiopathic group while the 3D transverse talus measurement was significantly correlated with the lateral talocalcaneal 

angle in the neuromuscular group. 

Conclusion: 3D intraosseous alignment of the talus is correlated with pes planus deformity. Longitudinal and biomechanical studies 

including a control group are necessary to elucidate the role of 3D talar morphology on dynamic imbalance in pes planovalgus. 

Acknowledgment: None
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Case: This case is about the delayed healing of the wound and recurrence after simple bursectomy of lateral malleolar bursitis with ankle 

osteoarthritis on a 74 year-old male patient. The patient was followed up for about 7 months after the inital surgery. Complication of 

synovial fistula was diagnosed with the MRI and the distal fibula periosteal flap was done after arthroscopic synovectomy. The result of the 

surgery was successful only for a short period of time. After 6 weeks, percutaneous fistula with discharge on the lateral side of ankle was 

shown. However, after further follow up of 10 months, the open wound was successfully healed. According to this study, we report that 

the distal fibula periosteal flap can be an alternative treatment for chronic bursitis with synovial fistula. 

Acknowledgment: The authors have no conflict of interest.
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Case: Posttraumatic osteonecrosis of the distal tibia was reported by Lagier R in 1989. And it was reported to be highly related to high 
energy trauma and Weber type C fracture of lateral malleolar fracture. It is suspected that secondary avascular necrosis may occur due 
to increased pressure of the bone by vascular insult in the distal tibia during injury, but the precise cause is still unclear. We report a rare 
case of avascularnecrosis of the tibia plafond treated with arthrodesis for a patient who had undergone surgical treatment for trimalleolar 
fracture. A 59 - year - old female patient presented with a left ankle pain that had fallen from the stairs just before her arrival. There was 
no history of previous surgery, arthroscopy, including steroids injection, and history of depression medication for about 10 years. An 
ankle fracture and dislocation was observed on plain radiographs performed at our clinic, and reduction was performed immediately 
in the emergency room for dislocation.  Computed tomography showed a trimalleolar fracture of the ankle and injuered syndesmotic 
ligament. Intraarticular fractures of the distal tibia and fragment were identified, and there was no specific findings on preoperative 
blood test .The authors used surgical fixation and internal fixation, metal plates and screws for surgical fractures, tension band wiring for 
internal fractures, and 4.5 mm diameter cannulated screws for guard ligaments. At 8 months postoperatively, weight bearing and gait 
were initiated. At 6 months postoperatively, radiographic findings showed post-traumatic arthritis with a narrowed medial joint space. As 
the cental and lateral sited of distal tibia were hardened, the joint were widened and irregulared. Computed tomography at 13 months 
postoperatively showed traumatic arthritis in the distal tibial plapond and medial plateau of talus, and avascular necrosis was observed in 
the medial and lateral tibial plafond. Late complications after ankle fracture include nonunion and posttraumatic arthritis. However, distal 
tibial avascularnecrosis does not have any abnormal findings other than ankle joint pain, and the initial radiographic findings are normal. 
So, An ankle avascularnecrosis should be considered as a rare complication when the patient complains of sustained ankle pain even after 
bony union is performed normally after ankle fracture. 
Acknowledgment: None 
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Introduction: Varus limb malalignment results in an imbalance of force transmission to the knee joint, resulting in a concentrated load in 
the medial compartment. A varus knee correction may affect the ankle and subtalar joint, because the weight-bearing load on the lower 
extremity extends from the hip to the foot. A previous study suggested that the true mechanical axis of the lower limb should be calculated 
with a line from the center of the femoral head to the lowest point of the calcaneus, not to the center of the tibial plafond. Therefore, we 
performed this study to evaluate changes in the mechanical axis and weight-bearing line of the ankle after varus knee correction. 
Materials and Methods: Patients with a varus knee who were followed-up after they had undergone high tibial osteotomy (HTO) or total 
knee replacement arthroplasty (TKA) at an age of >20 years, and who had undergone preoperative and postoperative scanogram were 
included in this study. The hip-knee-ankle (HKA) angle, mechanical axis, and weight-bearing line were measured on the radiographs. 
The point at which the mechanical axis and weight-bearing line passed through the tibial plafond was the ankle joint axis point. The 
postoperative change in the ankle joint axis point on the mechanical axis and weight-bearing line according to the HKA angle correction 
was adjusted by multiple factors using a linear mixed model. 
Results: A total of 257 limbs from 198 patients were included in this study. Furthermore, 91 limbs from 84 patients underwent HTO, and 
166 limbs from 198 patients underwent TKA. The preoperative HKA was 7.3 ± 4.7° and corrected to 0.4 ± 3.8°. Although the ankle axis 
points on both axes moved laterally after HTO and TKA, the ankle joint axis of the weight-bearing line showed a significant larger lateral 
movement (22.5±35.7%) than that of the mechanical axis (15.7±16.0%) in terms of rate of change (p = 0.006). The ankle joint axis point 
on the weight-bearing line moved laterally by 0.9% per degree of postoperative HKA angle decrease (p < 0.001). The change in the ankle 
joint axis point on the mechanical axis was not statistically significant after HTO and TKA (p = 0.223). 
Conclusion: The mechanical axis and weight-bearing line of the ankle moved laterally after the varus knee correction. The ankle joint 
axis on the weight-bearing line moved laterally as the HKA angle decreased after the surgery, whereas the varus knee correction did not 
significantly affect the ankle joint axis on the mechanical axis. The varus knee correction might affect the subtalar joint as well as the ankle 
joint. Therefore, we believe that our findings warrant consideration in pre- and postoperative evaluations using the weight-bearing line of 
patients undergoing varus knee correction. 
Acknowledgment: None 
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Case: Intermetatarsal coalition(IC) is very rare, we could find a few cases acquired i.e. congenital origins including hereditary 

diseases(Pfeiffer-Kapferrer syndrome, Cenani-Lenz syndactyly, Apert syndrome, etc.), traumatic origins including iatrogenic causes(Hallux 

valgus surgery) due to abnormal mesenchymal separation in foreign orthopaedic journals. Maybe it is related with intermetacarpal 

coalition in embryonic developmental course because of common type of synostosis(4th and 5th, 1st and 2nd), most of congenital origins. 

Many intermetacarpal coalition papers are reported, but IC in spite of some cases are also being existed are not published never before, 

to the best of our knowledge, in our country. So we report the first case of surgical excision of IC to Korean Orthopaedic Association, 

founded in military service, we also now. A 20-year-old private first class male was referred to the orthopaedic department with sharp 

pain in his left forefoot. The patient had no history of previous trauma, unremarkable birth history, achieved all developmental milestones, 

and stated that the pain had been present since military service, especially with prolonged ambulation. On examination, his foot shape, 

skin appearance and gait were normal, with no plantar keratosis, but there was a diffuse, mildly tenderness between the 4th and 5th 

metatarsals without any tingling sensation. "Piano keystone(dorsal to plantar stress on metatarsal head)" test elicited pain to the respective 

metatarsal region. Plain radiographs and computed tomography scans with additional 3-dimentional reconstruction demonstrated 

coalition between the 4th and 5th metatarsals, characterised by oblique shaped metatarsal bar between the base of the 4th, 5th and 

the neck of the 5th. It also revealed periosteal new bone formation at left medial cuneiform, the opposing foot of the head of the 1st 

metatarsal and the base of the 5th metatarsal, possibly representing functional ostosis. Conservative treatment with medication, custom-

molded orthotics, and physical therapy minimally improved his symptoms for a while. Soon after he could not bear all these discomforts, 

ultimately in 3 months, his symptoms had not resolved. After consulting with the patient about the risk of recurrence, a dicision was made 

to excise intermetatarsal bridge. With dorsal longitudinal approach at the 4th and 5th web space, the bony bridge was controlled excised 

by ossilating saw, osteotome, and rasp. We could not find any sign of neuroma at operation field. The histopathology report concluded 

this to be an osseous coalition. He walked just after 3 days, progressed well post-operatively, was asymptomatic at 3 months following 

operation without any recurrence. Now he was going through military medical review for discharge from military service according to the 

Ministry of National Defense Legislations. 

Acknowledgment: We gratefully acknowledge department of pathology(Armed Forces Capital Hospital) cooperation in this report 
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Case: Periosteal chondroma is a rare, slow-growing, benign cartilaginous tumor that develops under the periosteum of proximal part of 

long tubular bone. And it occurs mainly as a single mass rather than as multiple masses. No case of multiple periosteal chondroma has been 

reproted yet. Considering that the cases of multiple periosteal chondroma are very rare, we report a case of multiple osteochondromas 

on one toe especially on 4th toe. A 19-year-old man reported a palpable mass of right fourth toe with tenderness for one year. Radiologic 

examination showed multiple, radio-lucent lesions with cortical irregularity. Magnetic resonance imaging revealed multiple, well-defined 

T1-low and T2-high signal enhanced lesions involved in fourth proximal, middle, and distal phalanges. The tumors were removed by 

surgical resection and curettage respectively. Simple surgical resection is sufficient for treatment but rarely recurs. Bone curettage may 

reduce the recurrence and may require bone graft to prevent pathologic fractures. In this case, surgical resection and bone curettage were 

performed because of the possibility of malignancy, and no additional management like bone graft was performed because the erosive 

bone lesion is small enough. Histologically, Tumors were proved as periosteal chondromas. 

Acknowledgment: There is no conflict of interest 
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Introduction: This study evaluated the efficacy of endovascular management combined with medical management which is Lipo-PGE 1 

injection for the treatment of diabetic foot ulcers and analyzed its prognosticating factors 

Materials and Methods: Thirty-seven patients with diabetic foot ulcers treated with angioplasty and Lipo-PGE1 injection at Kosin Gospel 

Hospital from January 2014 to October 2017 were enrolled in this study. Severity of ulcer was used as an evaluation method for remedial 

value. Ulcers were classified into three types (Ischemic, neuropathic, neuroischemic). Effect and success of treatment was evaluated by 

DESGIN-R scoring system and the surgical results (Amputation level: Proximal, necrosis site, distal, no amputation). 

Results: Total case of this study was 37 patients. At their first visit to the hospital, patients had a mean age of 61.59 years (range: 25 to 

86 years). The average DESGIN-R score improved from 27.4 to 15.9. Treatment success occurred in 29 patients; 70.0% of patients in the 

ischemic ulcer group, 73.7% in the neuroischemic ulcer group, and 100.0% in the neuropathic ulcer group 

Conclusion: The combination treatment of Angioplasty and Lipo-PGE1 is effective in diabetic foot ulcers. Better outcomes were observed 

in the neuropathic ulcer group 

Acknowledgment: None 

Keywords: Diabetic Mellitus, Diabetic foot ulcer, Angioplasty, Lipo-prostaglandin

 Presentation No. 45  

Title: Incarceration Of A Fracture Fragment Of Second Toe By Extensor Digitorum Tendon: A Case Report

Authors:  YOUNGSEOK MOON1 , YOUNGSUL BYUN1

Presenter: YOUNGSUL BYUN Corresponding Author: YOUNGSEOK MOON  Field: foot and Ankle

Affiliation: 1. YEOUIDO ST. MARYS HOSPITAL { Orthopaedic }   

Case:  36 - year - old Canadian foreign student presented to the hospital with a left second toe pain. She had fallen down the stairs four 

months ago. After the fall, he went to a Canadian hospital for a medical examination, and after a radiological examination he wore 

the medical boots for two months. Physical examination showed tenting to the left second toe, limitation of PIP joint movement, and 

tenderness. On X-ray and CT, the intra-articular bone fragment of the second toe middle phalanx base was reversed. Thereafter, closed 

reduction was attempted under local anesthesia in the operating room, but failed. Lt second toe PIP joint dorsum with 2 cm zigzag 

incision was done. The bone fragment was entrapped with the central slip of the extensor tendon of second toe, and the central slip was 

not torn. The bone fragment was adhered to the lateral band and central slip. The original location of the bone fragment was filled with 

fibrous tissue. Fibrous tissue was removed with curette and the bone fragment was placed in the original position with the joint aligned 

and fixed with two K-wires. Postoperative short leg splint was maintained for one month and then, K-wire was removed. At two months 

postoperatively, union was confirmed by X-ray. The patient was satisfied without pain. 

Acknowledgment: None 
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Introduction: Primary stability of the talar component upon implantation is important in preventing the overall total ankle replacement 

(TAR) aseptic loosening failure. Thus, the primary stability of the talar component and talus bone could be further analyzed through 

biomechanical studies involving the bone-prosthesis interface relative micromotion (BPIRM) and principal stress evaluations. This study 

will include the commercial TAR of STAR™ (Scandinavian Total Ankle Replacement) Ankle to investigate the failure mechanism of the talar 

component when subjected to physiological loading. Different design features and their influence was also evaluated and compared to the 

commercial STAR™ Ankle talar component. 

Materials and Methods: Computed tomography image data were acquired from the right cadaveric foot and ankle joint of a female donor 

(48 years old, 60kg). The talus bone was modeled as linear elastic, isotropic with assigned heterogenous material properties mapped 

through a linear relationship of CT Hounsfield unit and apparent density. Commercially available STAR™ Ankle and several other design 

features (trabecular metal (TM), side fin (SF), double fin (DF) and polka-dot (PD) designs) talar components were studied through finite 

element analysis (FEA). Different critical loading conditions consisting the heel strike, midstance and toe-off of a human walking gait cycle 

were prescribed to the FEA models. The FEA predicted results were validated through clinical outcome results and experimental cadaveric 

studies. 

Results: Predicted FEA results through contour plots have shown that the high BPRIM of the STAR™ Ankle was mainly due to the de-

bonding displacement and was significantly concentrated on posterior regions of interest. Several design features that were introduced 

inclusive of the TM, SF and DF were not able to reduce the high BPRIM. Lower BPRIM was predicted for the PD design indicating a 

potential solution to mitigate the overall TAR primary stability issue. Minimum principal stresses predicted for all design features were 

comparable to the commercial STAR™ Ankle. As part of validating the FEA models, the experimental and predicted max/min principal 

bone strains were fitted into regression models and showed good correlations for the STAR™ Ankle (R2 of 0.858)  and polka dot (R2 of 

0.812)  designs respectively. The measured BPRIM of the polka dot talar component (19.50 µm to 43.10 µm) was found to be much lower 

than the STAR™ Ankle talar component (230.02 µm to 245.88 µm) across the three distinctive loading conditions. 

Conclusion: In conclusion, high BPRIM of the commercial STAR™ Ankle was due to the de-bonding displacement and was concentrated 

on the posterior regions of interest. This coincided well with the clinical observations and the experimental data acquired. The polka dot 

talar component design was found to be a favorable design with reduced BPRIM and comparable talus bone stresses thereby potentially 

increasing the primary stability and reducing the risk of long-term aseptic loosening. 

Acknowledgment: Nil. 
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Case: Introduction    Prehallux syndrome  is a well-known disease in young patients. Conventional treatment is known as resection of 

accessory navicular and posterior tibial tendon repair. However, after bone resection, posterior tibial tendon repair,  postoperative results 

are not good. If the accessory navicular is large, it is possible to fix the accessory navicular to navicular bone.   Case     A 23 year-old man  

was severely overtaken  of left ankle in one year ago, and the pain in the medial foot area was remained continuous. After 1 year of 

conservative treatment, he had lasting medial foot  pain during gait and tenderness. A X ray was checked and accessory navicular wass 

observe on the left foot side. The accessory navicular was large and fixation to navicular was tried.  In order to expose the bone surface, 

the surface was thinly cutted out with a motorized saw to expose the bone surface. The soft tissue and cartilage tissue were removed, 

and two 5 mm x 1.5 cm and 8 mm x 2 cm cannulated screws were fixed. Postoperative cast was applied for  2 months. Six months later, 

radiograph showed complete union of the bone.Nine months after the first operation, the fixatives were removed. Pain was disappeared.   

Conclusion   In the case of os navicular, if the fragment of the bone fragment is large enough to fix the screw, a good result can be 

obtained by attempting to union the fracture after thorough soft tissue removal.   

Acknowledgment: None 
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Introduction: We evaluate the clinical results and operative techniques of double row repair for reattachment of Achilles tendon 

Materials and Methods: Fourteen consecutive patients (12 Haglund’ deformity and 2 avulsion fractures) with an average age range of 57.5 

(range 44-67) had surgery for Achilles reattachment using double row repair (speedbridgeTM) ) in Haglund's deformity and tuberosity 

avulsion fracture of calcaneus. Mean follow up was 15 (range 11 to 24) months. The clinical results were assessed by a subjective patient-

driven satisfaction and asked complication. 

Results: The visual analogue scale (VAS) score for preoperative pain was 6.6 and the mean postoperative scores were 2.4. (p<0.05).The 

AOFAS hind foot score for preoperative pain was 40.6 and the mean postoperative scores were 86.5 (p<0.05). One case had a discomfort 

due to pain on walking, There were no other complication 

Conclusion: A double row repair is a good method for Achilles reattachment in surgery of Haglund's deformity and tuberosity avulsion 

fracture of calcaneus. 

Acknowledgment: None 
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Case: Hyperkeratosis usually occurs in the second and third head of metatarsal bone. A most common casuses is due to repeated exertions 

of concentrated force on the forefoot when ambulation. Initially, first choice of treatment is non-surgical treatment, like to wear footwear 

correction or shoe insole on the forefoot. But, when failue of symptom protection, it is known to perform surgical treatment; Weil 

osteotomy for shortening of the metatarsal bone or dorsal closing wedge osteotomy of metatarsals. These procedures are methods of 

exposing the head of metatarsal bone and opening of capsule, which can lead to complications such as arthritis, infection. The authors 

have experienced successful treated cases in patients with painful intractable plantar keratosis surgery using by percutaneous osteotomy 

through shannon burr and K-wire. So we report with literature review 
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Introduction: The relationship between prognosis of diabetic foot and temperature has been reported. Diurnal temperature lead to 
changes in body surface heat. Changes in body surface heat are influenced by internal and external factors.  However There are no studies 
on the relationship between extrinsic factors including abnormal temperature phenomena diurnal changes, and diabetic foot dislocation 
and prognosis.  Therefore, we tried to establish correlation between healing process of diabetic wound and abnormal diurnal temperature. 
Materials and Methods: Streptozotocin (STZ, Sigma, USA) was dissolved in 0.4M citrate buffer solution and intraperitoneally injected 
at a dose of 70 mg / kg body weight to induce diabetes mellitus. A 3 × 2 cm sized bone exposure ulceration were made in the rats of 
the abnormal diurnal temperature group and control group. And the changes of the ulcers were observed within both groups. We have 
changed the external factors by implementing the model. Ulcer changes were measured through three dimensional CSA(cross section 
area) using INSIGHT® devices. Statistical analysis was performed using SPSS ver. 21.0. 
Results: Diabetic rats were obtained in 20 diarrhea models and 20 control diarrhea mice. Clusters were removed every 12 hours. The 
wound recovery period(granulation ingrowing) were reported 22 days in the abnormal diurnal temperature model and 16 days in the 
control group. The degree of change of 3D-CSA by specific time was also significantly smaller in the abnormal day. The histological 
maturity of the abnormal diurnal temperature group was also significantly poor. 
Conclusion: Delayed and poor diabetic wounds healing were observed in the abnormal diurnal temperature group, which had greater 
diurnal variation than the growth environment. 
Acknowledgment: This work was supported by the National Research Foundation of Korea (NRF-2018R1C1B5042849) grant funded by 
the Korea government (MSIT)   
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Introduction: Plate fixation is the standard operative method for mid-clavicle fractures, and many authors have demonstrated the 
effectiveness of plate fixation with excellent results. But, plate fixation for mid-clavicle fractures, particularly the comminuted fractures, 
could still be a challenging issue to the non-expert. So, inter-fragmentary lag screws or cerclage wires are additional fixation methods to 
hold the fracture fragments to main part of the clavicle. But, cerclage wiring for fragments reduction in comminuted fractures required 
excessive dissection of soft tissue to exposure fracture fragments results in the blood supply damage. Because additional cerclage wiring 
was significantly associated with implant failure, it is not recommended for comminuted fracture fragments. But, cerclage wiring is not 
only still used at the clinical field, but also is constantly introduced in various articles. So, the authors assumed that there would be various 
factors in selecting the cerclage wiring technique in the displaced mid-clavicle fracture. The purpose of this study was to find out whether 
the preoperative factors were correlated with the usage of cerclage wiring in the treatment of displaced mid-clavicle fracture. 
Materials and Methods: We retrospectively reviewed 73 patients with displaced mid-clavicle fracture, who underwent surgery between 
May 2014 and November 2018. We analyzed gender, age, body mass index (BMI) as patients’ factors, fragment at fracture site as 
anatomical factor, and surgeons’ career and official trauma education as surgeons’ factors. The age of the patients was divided into 
2 groups by age 50. The completion of the official trauma education was determined by the completion of the training course by AO 
foundation. Chi-squared test and Fisher’s exact test was utilized. 
Results: No statistical significance was found between gender, age, BMI and usage of cerclage wiring. It was confirmed that the presence 
of the fragment at fracture site had significantly likelihood of usage of cerclage wiring (P<0.00). And, surgeons’ career less than 5 years and 
no completion of the official trauma education had significantly likelihood of usage of cerclage wiring (P=0.02, <0.00). In the multivariate 
regression analysis, the presence of the fragment, no completion of the official trauma education and surgeons’ career less than 5 years 
showed Odds ratio (14.85, 12.00, and 3.52) with statistical significance. 
Conclusion: This study showed that presence of the fragment affects the usage of cerclage wiring in the treatment of displaced mid-
clavicle fracture. Also, the surgeons’ factors such as career less than 5 years and no completion of the official trauma education had 
correlation with the usage of cerclage wiring. 
Acknowledgment: Complications such as non-union or implant failure were frequently observed in the patients undergone cerclage wiring 
in the treatment of displaced mid-clavicle fracture. The authors hope the results of this study will provide an opportunity to reduce the 
usage of cerclage wiring by orthopedic surgeons. 
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Introduction: The role of orthopedic surgeons on osteoporotic fractures is important not only in diagnosis and surgery for fractures, but 

also in the prevention of secondary fractures. And, there have been that the intervention of surgeons in the treatment of osteoporosis 

after osteoporotic fractures improves the rate of treatment. The purpose of this study was to find out what factors affected in bone 

mineral density (BMD) test prescription in patients underwent surgery for osteoporotic fractures. 

Materials and Methods: We analyzed patients underwent surgery for osteoporotic fractures, from May 2014 to April 2018. Patients under 

50 years of age and who had been tested for BMD within 1 year before the fracture occurred were excluded. A total of 586 patients 

(131 men and 455 women) were included and the mean age was 71.5 years (range, 55 to 99 years). Among them, 139 patients (23.7%) 

had been tested for BMD after surgery for osteoporotic fractures. We analyzed factors affected in BMD test prescription by dividing the 

‘patient-related’ and ‘physician-related’ factors. Gender and age were used for ‘patient-related factors’, and age factor was further analyzed 

based on the age of 65, which is the age recommended to receive BMD test by National Health Insurance Service. ‘Physician-related factor’ 

was analyzed by dividing whether the surgeon affiliated with the society related to osteoporosis. Statistical analyses were performed using 

chi-square test and a significance level of P<0.05. 

Results: In the female patients, the odds ratio (OR) to be underwent BMD test is 2.9 (1.6~5.1, p=0.000). As the age group of patients 

increases, BMD test prescription tend to increase (p=0.023). In the patients aged 65 or older, the OR is 1.6 (1.0~2.5, p=0.035). In the 

surgeon affiliated with the society related to osteoporosis, the OR is 3.7 (2.5~5.6, p=0.000). 

Conclusion: The surgeons’ affiliation with the society related to osteoporosis was greatest in the influence on BMD test prescription in 

patients with osteoporotic fractures, followed by patient-related factors, such as female and age over 65 years. 

Acknowledgment: Although one patient underwent surgery with osteoporotic fracture, the frequency to which BMD test was performed 

by the same physician was low. The purpose of this study is to analyze the factors related to BMD test prescription to increase the interest 

of orthopedic surgeon in conducting BMD tests in the future. 
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Case: The brachial plexus palsy is rare complication of clavicle fracture, occurring in from 0.5 ~ 9% of cases. It was due to the excessive 

callus formation, which can be recovered by spur resection and surgical fixation. In contrast, only 7 cases were reported after surgical 

reduction and fixation. A case of progressive brachial plexus palsy was observed after fixation of displaced nonunion of clavicle fracture. 

Symptom has been improved after removal of implant. 

Acknowledgment: None 
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Case: Percutaneous iliosacral (IS) screw fixation is a commonly used procedure owing to its ability to secure an adequate fixation force with 

a minimally invasive method in patients with pelvic ring fractures. The percutaneous IS screw fixation method using C- arm fluoroscopy is 

already well described. In addition, several studies have investigated methods to prevent neurological damage. However, despite the exact 

placement of the IS screw, we encountered a case of neurological deficit due to a bony fragment that remained around the nerve root 

after the reduction of the fracture gap.   A 48-year-old man was diagnosed with a lateral compression type 1 pelvic ring fracture. Bilateral 

iliosacral screw fixation was performed in the patient who had no preoperative neurologic abnormality. He complained of pain around the 

sacroiliac joint, which radiated to the lower leg after percutaneous IS screw fixation, and he was diagnosed as having S1 radiculopathy on 

an electromyogram. While reviewing the preoperative CT images, a bony fragment in the fracture gap on the left S1 root was confirmed. 

After confirming S1 root entrapment, decompressive laminectomy was performed.   Surgeons should be aware that postoperative 

neurological symptoms may be caused by a bony fragment due to the fracture regardless of screw malposition in percutaneous IS screw 

fixation. Preoperative planning with meticulous image review and intraoperative neurological monitoring can be helpful in preventing this. 

Acknowledgment: Seung Min Son was supported by Basic Science Research Program through the National Research Foundation of Korea 

(NRF) grant funded by the Korea government (MSIT) (No. 2018R1D1A1B07051376). 
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Introduction: Radial head replacement is used frequently in treatment of unrepairable radial head fractures. Although many studies have 

investigated radial head replacement, is not well known if one type of prosthesis is superior over another. The purpose of this study was to 

compare clinical outcomes of cementing and press fit prosthesis in the treatment of patients with radial head fracture 

Materials and Methods: The short- to mid-term outcome of radial head replacement was retrospectively reviewed in patients with 

radial head fractures and acute traumatic instability of the elbow. Between December 2008 and December 2017, total 28 patients were 

reviewed and 20 patients who meet at least 1 year follow up included finally. 9 received cemented radial head prostheses and 11 received 

anatomical press fit prosthesis. The clinical results were assessed using range of movement, Mayo elbow performance score (MEPS), 

Disabilities of the Arm, Shoulder and Hand (DASH) score. Radiographically, the degree of radial neck collar resorption was assessed. 

Results: 20 prostheses were enrolled with mean follow up of 19 months. Two groups have no differences in clinical outcome. The mean 

MEP and quick DASH score of cementing groups were 70.0 and 30.3, respectively. Anatomical press fit group had 78.2 MEPS and 26.2 

q-DASH score. But the degree of periprosthetic radial neck collar resorption was different according to the fixation method. 9 of 11 in 

press-fit group had periprosthetic radial neck collar resorption but only 1 of 9 in cementing group. Clinical results were not statistically 

different with or without periprosthetic radial neck collar resorption. 

Conclusion: Anatomical press fit implant had significant radial neck collar resorptions compared to cemented prostheses in short-term 

follow up, but both groups were similar with respect to clinical outcomes. 

Acknowledgment: None 
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Introduction: Transcondylar fractures of the distal humerus occur mostly in elderly people as a result of a low energy injury. Stable internal 

fixation may be difficult to achieve and complications are reported as higher in many cases. The authors have achieved good results from 

open reduction and internal fixation (ORIF) of these fractures and the purpose of this study is to report the treatment outcomes of our 

case series. 

Materials and Methods: From 2014 to 2017, there were 17 patients who were retrospectively reviewed. ORIF was performed using Synthes 

LCP distal humeral plates in 13 patients, and the Acumed elbow system plates in 4 patients. Postoperatively, elbow immobilization was 

done with the long arm splint or cast for about 4 weeks. The patient outcomes were assessed by the measurement of the range of elbow 

motion and by Mayo Elbow Performance Score (MEPS). The complications noted with any participants were also evaluated. 

Results: 16/17 patients had achieved bony union and the mean union time was 4.8 weeks. To that end, the mean range of elbow motion 

was 117° flexion and 20° extension. The MEPS showed that 12 patients had an excellent score; 3, good; 1, fair; and 1, poor. One patient 

had an infected nonunion and one had an ulnar neuropathy. 

Conclusion: Rigid fixation and enough immobilization of the elbow are important for good outcomes in treatment of transcondylar 

fractures of the distal humerus in elderly patients. 

Acknowledgment: None 
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Case: Sleeve fractures are a unusual type of patella fracture in children or skeletally-immature adolescent. Most sleeve fractures occur at 

the inferior pole of the patella, whereas sleeve fractures of the superior pole are rare, only few cases have been reported. The diagnosis 

and treatment is challenging. We experienced a case of sleeve fracture occurred at the superior pole of patella in a sixteen-year-old boy 

treated with transosseous suture bridge technique. 

Acknowledgment: None 
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Case: Fifty-six year old car driver in ready-mixed concrete carrying car fell from a 10m height. He underwent emergency operation for frail 

chest. In spite of the fixation of the ribs and sternal fractures, the instability of chest wall persisted. He was consulted about the bilateral 

sternoclavicular joint dislocation. Traditionally in Orthopaedic field, sternoclavicular joint dislocations are classified as anterior type or 

posterior type. Posterior type has been more attracted attention because of the possibility of compression by the dislocated medial end of 

clavicle to the internal organ. If sternal fracture occurred with anterior angulation in its body, sternoclavicular joint may dislocate anteriorly 

and it also could be a lethal injury. But this possibility has been rarely considered We tried to reduce sternoclavicular joint itself but it failed. 

Sternoclavicular joint dislocation was not reduced without the reduction of sternal bone fracture. It was also not easy to reduce directly 

anterior angulation of sternal fracture either. Using ledge plate technique, we connected distal sternal body and medial clavicular end. 

Ledge end of plate compressed medial end of clavicle and reduced it. The posteriorly displaced proximal part of sternum was pulled up to 

plate using tenaculum and fixed with screws through screw holes of plate. Ledge plate can permit a little motion of sternoclavicular joint 

keeping the stability. Capsule and ligaments are repaired and reinforced by absorbable anchor fixation and non-absorbable sutures 

Acknowledgment: None 
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Introduction: In amputation patients, bone resection is essential to accomplish vessel anastomosis and wound debridement. We 

investigated the effectiveness of lengthening after shortened replantation surgery in the treatment of severe amputations in the lower 

extremities. 

Materials and Methods: Six cases of lower limb amputation were treated with staged operation between 2015 and 2018. The limb was 

shortened at the 1st stage and lengthened at the 2nd stage. All were male with an average age of 49 years (range, 34-61 years). The 

injury causes included traffic accident injury in 4 cases, rope injury in 1 case, and unknown injury in 1 case. All cases were not completely 

amputated, but severely mangled injuries. 5 cases were proximal tibiofibular open fractures and 1 was distal femoral open fracture. The 

limbs were 22-90 mm shorter than the contralateral sides, with an average of 65 mm. Limb lengthening was performed gradually during 

2-18 weeks (mean, 10 weeks). 

Results: Three patients recovered the same lengths of both lower extremities and the others had remnant limb discrepancy after limb 

lengthening due to limited ankle motion. The lengthened segments gained good bone mineralization, bony union was achieved at 

lengthened segments and broken end of fracture except one case at 6-12 months (mean, 10.0 months). The lower limbs were extended 

by an average of 67mm (range, 21-70). The range of motion of the knee joint were 90-120° (mean, 107°) At last follow-up, mean lower 

extremity functional scale was 68 (range, 55-78). 

Conclusion: When treating patients with limb amputation, it is important to reduce the infection and the operation difficulty at the initial 

treatment. After that, normal functional restoration is possible through gradual leg lengthening. 

Acknowledgment: Gradual lengthening as second step of the limb amputation treatment is effective procedure. 
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Introduction: Intramedullary nails have been the treatment of choice for acute femur-shaft fractures in adults. However, the infra-isthmal 

location has a high risk of non-union and is easy to malalign. This study evaluated radiologic outcomes of initial supportive use of poller 

screws in combination with antegrade femoral nailing in infra-isthmal femur-shaft fracture. 

Materials and Methods: A total of 49 patients who had undergone antegrade nailing with or without supportive poller-screw insertion for 

infra-isthmal femur-shaft fracture were included in this retrospective cohort study (23 patients with poller screws in group 1 vs. 26 patients 

without poller screws in group 2). Patient demographics including sex, age, classification, mechanism of injury, operative time, poller-screw 

time, and radiologic outcomes, including union rate, time to union, and number of malunions, were evaluated. 

Results: Union rate in group 1 (95.6%) was significantly higher than that in group 2 (84.6%) (p = 0.04). Time to union was 19.8weeks in 

group 1 and 20.3weeks in group 2 (p = 0.31). 

Conclusion: Initial supportive insertion of two poller screws after nailing took a mean of 21minutes additionally, but could lessen the risk of 

non-union significantly in this study. We believe that these findings may have important clinical relevance for the treatment of infra-isthmal 

femur-shaft fracture. 

Acknowledgment: None 
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Case: A seventy-seven-year-old female visited out-patient clinic with complaint of left foot pain. She had ten years history of oral 

bisphosphonate medication for the treatment of osteoporosis. Her left foot was struck by cart few weeks ago and pain hasn’t been 

subsided. Radiograph revealed nondisplaced fracture of fifth metatarsal with thickened cortex just like atypical subtrochanteric fracture 

of femur after long-term bisphosphonate use. The risk of fractures due to long-term bisphosphonate therapy has been reported with 

increasing frequency. Subtrochanteric stress fractures, pelvic insufficiency fractures, and femoral fractures have all been linked to long-term 

bisphosphonate use. There was report of six patients with multiple myeloma who developed metatarsal stress fractures while receiving 

long-term IV nitrogen-containing bisphosphonates therapy. But we assume that there was no report of atypical fracture of metatarsal 

in patient who received long-term bisphosphonate therapy. This is first report of metatarsal fracture in patients treated with long-term 

bisphosphonates 

Acknowledgment: None
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Case: We report an 34-year-old woman who underwent two-staged operations for loosening around acetabular component by 

periprosthetic acetabular fracture after total hip arthroplasty(THA). Periprosthetic acetabular fracture occured at 2 years due to an in-

car traffic accidenct after THA and necessitated two-staged revision arthroplasty. In first operation, acetabular component was removed. 

Then, we performed open reduction and fixation of acetabulum using a reconstruction plate and spring plates in aid of bipolar cup, 

because there was no landmark to reduce the fracture and there was poor bone stock around fracture fragments to perform primary 

revisional arthropalsty. One year after first operation, bone union was achieved and the patient complained groin pain. So we performed 

staged conversion to total hip arthroplasty using a larger size acetabular component. He was allowed full-weight bearing walking 

immediately after staged revisional arthroplsty. At the 3-month follow-up, acetabular component was stable with adequate position. 

Acknowledgment: None 
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Introduction: Purpose: The purpose of this study is to make a comparison between hook plate and hybrid fixation (locking plate and 

modified tension band wire) to treat distal clavicle fractures. 

Materials and Methods:

Material and Methods: Between November 2012 to April 2018, 45 patients who underwent surgical treatment for unstable distal 

clavicle fractures were analyzed retrospectively. Thirty patients were treated with hook plate and fifteen patients with hybrid fixation. 

The comparative analysis between the two groups was based on union time, the range of motion of shoulder, and functional evaluation 

(American shoulder and Elbow Society score and The University of California at Los Angeles Shoulder activity scale). 

Results:

Results: In all cases, union of fractures was successfully achieved. Then mean union time was 13.5 weeks in hook plate group and 15.0 

weeks in hybrid fixation group (p=0.172). The range of motion of shoulder was superior in hybrid fixation group. More satisfactory 

functional scores were identified in hybrid fixation group (ASES; 84.3 vs. 98.5, p=0.000, and UCLA; 31.0 vs. 34.2, p=0.001). 

Conclusion:

Conclusion: Hybrid fixation was a better alternative to hook plate due to more satisfactory range of motion and functional outcomes. 

Acknowledgment: None
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Technical Note: For displaced patella fractures that require sugery, transverse fractures are most common. These fractures are most often 

fixed with parallel Kirschner wires or screws across the fracture, often with the additional tension band. However, conventional fixation 

methods of patella fractures have prevalent complications secondary to prominence of wires or pins. These complications necessitate 

repeat surgical treatment, increase costs, and limit knee function. We introduce a minimally invasive technique, a percutaneous suture 

repair through cannulated screws for transverse patella fractures which provides reliable fixation and reduces the risk of postoperative 

complications with less pain, early mobilization, and low incidence of hardware irritation. 

Acknowledgment: None
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Case: Introduction: It is the most common entrapment neuropathy in upper limb with incidence of 99 per 100,000. In this case patient 

complained of persistence of symptoms. We would like to highlight the effectiveness of this procedure in the current case. Case report: 

A 51-year-old female presented to us 4 months after release of her left transverse carpal ligament with persistent numbness over palmar 

aspect within the median nerve distribution associated with pain upon lifting even light objects. Previous surgical scar was well healed. 

Tinel’s sign and Phalen’s maneuver was positive. Intraoperatively, perineural fibrosis and atrophy of median nerve was noted. Flexor 

retinaculum was thickened. 4 cm of Left Dorsal superficial vein was harvested, and vein was loosely wrapped around nerve under loupe 

using Prolene 6/0. Postoperatively, wound healed well and patient was followed up showed no recurrence of symptoms and was managed 

with mobilizing exercises. Discussion: Persistence or recurrence of symptoms post carpal tunnel release is not uncommon. Incomplete 

release is most common cause of causalgia but often symptoms related to perineural or intraneural fibrosis. Nerve wrapping is a simple 

procedure as donor is readily available and produce good outcome by preventing further scar formation of median nerve as it acts as a 

protective barrier. Conclusion: Vein wrapping of median nerve is an excellent method which produces promising results in cases which 

have recalcitrant to primary tunnel release. 

Acknowledgment: to my co author for contribution to this case write up. 
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Case: Introduction: Pyogenic granuloma is a strictly benign vascular lesion which usually occurs in skin and mucous membrane at head, 

neck, lips and hands. It is seen in all age groups with some preponderance in pregnancy. Case report: A 28-year-old in her third trimester 

of pregnancy presented with painless swelling over lateral aspect of middle phalanx of ring finger which gradually increased over 2 months 

after an insect bite. Examination revealed firm red mass, well circumscribed, ulcerated, non-tender measuring 2.5cmx2.5cmx2cm over 

middle phalanx. The joints range of movement was normal. Radiographs revealed a radiopaque mass with no bony involvement. Wedge 

biopsy revealed inflammatory exudates composed of lobular pattern of vascular proliferation and no malignancy, suggesting a pyogenic 

granuloma. We proceeded with excision of granuloma and followed up annually for recurrence after wound had healed. Discussion: 

It is not an infection per se with some authors suggest proliferative response of capillaries to repetitive injuries, chronic irritation and 

hormonal factors especially in pregnancy. There are varying methods of treatment in which surgical excision has the best outcome and 

least recurrence compared to cauterization, laser therapy, electrocautery and radiation. Worst outcome was noted using shave excision 

with recurrence up to 10%. Completeness of excision reduces recurrence, hence we excised 2mm away from tumor with adequate depth 

for this aim. Sclerotherapy with ethanolamine oleate and laser almost completely cures small lesions. Conclusion: This case is a rare benign 

lesion of hand which healed well with surgical excision. Regular follow up is required to monitor recurrence. 

Acknowledgment: to my co authors for their contibution  
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Introduction: Fracture of proximal middle phalanx leads to persistent pain and considerable loss of hand function. Comminuted intra-

articular fracture of the base of middle phalanx, also known as the phalangeal Pilon fracture, requires open reduction and internal fixation; 

however, in cases with small bone fragments, internal fixation using Kirschner wires (K-wires) is difficult. On the other hand, conservative 

treatment shows less satisfactory treatment results due to complications such as stiffness and dysfunction, due to prolonged splinting. 

Therefore, we suggest the use Distraction Dynamic External Fixators (DDEF) for the treatment of proximal middle phalanx fractures 

Materials and Methods: Seven patients who were diagnosed with comminuted intra-articular fracture of the base of middle phalanx from 

February 2014 to November 2016 were enrolled in this study. Patients also showed subluxation of proximal interphalangeal joint and 

were suspected of injury of the ulnar collateral ligament. They underwent closed reduction under "C"-arm image intensifier, and DDEF 

was applied under general anesthesia. Range of motion (ROM) exercise was encouraged after 3 to 5 days after operation, and DDEF as 

removed after 4 weeks. Bone union, ROM, and complications were evaluated 4 to 6 weeks postoperatively  

Results: None of the patients who were treated with DDEF showed any signs of postoperative complications such as joint stiffness, non-

union, and infection 

Conclusion: Wide range of treatment options is available for the treatment of comminuted intra-articular fracture of the base of middle 

phalanx. There are several therapeutic advantages to using Distraction Dynamic External Fixator (DDEF) over other treatment options: 

it can provide distraction across the PIP joint, relieving the deforming force; it helps maintain reduction and reduces forces through 

the ligamento-taxis; early active and passive ROM were made possible, thereby reducing joint stiffness; continuous passive ROM 

itself stimulates cartilage regeneration; by maintaining anatomical reduction. DDEF prevents patients from further injuries, which may 

exacerbate joint stiffness 

Acknowledgment: I woud like to express deep and sincere gratitude to Ulsan university hospital for giving me the opportunity to do 

research and providing invaluable guidance thoroughout this research 

Keywords: proximal phalanx, phalangeal pilon fracture, distraction dynamic external fixator



349

The 63rd Annual Congress of the Korean Orthopaedic Association

Poster Sessions

 Presentation No. 68  

Title: Carpal tunnel syndrome due to asymptomatic scapholunate advanced collapse of the wrist

Authors: YOUN MOO HEO1 , TA GYUN KIM1 , TAE HYEONG KIM1 

Presenter: TAE HYEONG KIM Corresponding Author: YOUN MOO HEO  Field: Hand

Affiliation: 1. KONYANG UNIVERSITY HOSPITAL { Orthopaedic }   

Case: Carpal tunnel syndrome (CTS) is the most common compressive neuropathy of the upper limb. Although most of CTS is idiopathic, it 

can occur due to various causes such as pregnancy, obesity, hypothyroidism, diabetes, chronic renal failure, infection, inflammatory disease, 

arthritis, mass-like lesion, and wrist trauma et al. Acute trauma of the wrist alter the anatomical dimension of the carpal tunnel, resulting in 

acute CTS. Also, delayed CTS may present months to years due to an altered anatomy of the carpal tunnel after the trauma. We describe 

a rare case of CTS due to asymptomatic scapholunate advanced collapse of left wrist. A 51-year-old man presented an intermittent 

nocturnal pain and a tingling sense of left median-innervated fingers. Symptoms occurred 15 months ago and three steroid injection were 

given to the carpal tunnel. And there was no previous wrist trauma. Positive Phalen test, negative Tinnel sign, decrease sensory of 3rd/4th 

finger and thenar atrophy were assessed on physical examination. And moderate CTS of left wrist was confirmed on EMG investigation. 

However, plain radiographs showed osteopenia, scapholunate advanced collapse associated with dorsal intercalated segmental instability, 

and arthritis of the distal radioulnar joint. We performed additional inflammatory laboratory test and MRI because he had no pain or 

trauma of left wrist. The results of laboratory test was within normal range. MRI showed an attritional flexor tenosynovitis by protruded 

lunate, a narrowed carpal tunnel by carpal instability, and arthritic change of the wrist joint. Because he refused a procedure for SLAC, 

we only performed open carpal tunnel release and flexor tenosynovectomy. Nocturnal pain and tingling sense was improved immediately. 

CTS with special causes may cause no response to conservative treatment or the outcome of surgery to be unsatisfactory. Also, there may 

be anatomical changes in affected wrist, even though there is no pain or previous trauma. Therefore, the physician should be careful in 

preoperative examination. 
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Introduction: Distal interphalangeal joint (DIPJ) arthrodesis can be used to treat pain, deformity, or instability associated with arthritis 

of DIPJ. It is not common procedure, but effective for creating a painless stable joint. The purpose of this study was to analyze DIPJ 

pathologies, clinical and functional outcomes of DIPJ arthrodesis. 

Materials and Methods: From April 2010 to December 2017, we retrospectively analyzed 11 patients who underwent DIPJ arthrodesis. 

Among them, 6 cases were treated for degenerative arthritis, 2 for traumatic arthritis, 2 for infection and 1 case for congenital synostosis. 

The mean follow-up period was 14.5 months with an average age of 57.4 years. Four of the cases were in the fifth finger, 4 cases in the 

third and 3 in the second finger. Arthrodesis was done with Kirschner-wires except 1 case with headless compression screw. We removed 

K-wires on average 5.2wks after the operation. Plain radiographs were used to assess radiological results. Clinical and functional results 

were assessed by fusion rate, VAS score, DASH score, pulp and side pinch power, and grip strength. 

Results: Radiologically, joint congruency was maintained in all cases. Mean DASH score was 8.5, and VAS score was 1.2. For complications, 

1 patient had pin site infection, which was cured after conservative treatment. In an infection case, we did revision surgery for nonunion, 

and achieved fibrous union. The other cases fused successfully, including 1 fibrous union. Mean pulp and side pinch power were 78.5% 

and 75.2% of normal side, respectively. Mean grip strength was 82.2% of normal side. When compared fibrous union to bony union 

cases, mild decrease in pulp and side pinch power of fibrous union group was seen (71.2% and 70.2% VS 78.5% and 75.2%), but grip 

strength (90.4% VS 92.2%) and DASH score (7.2 VS 8.5) were similar. 

Conclusion: In the treatment of DIPJ pain with variable causes such as degenerative, traumatic, infection or congenital deformity, 

arthrodesis results in satisfactory functional outcome even with fibrous union. 
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Introduction:  In acute distal radius fracture, triangular fibrocartilage complex (TFCC) tear is the most common soft tissue injury. There are 

reports that there is no correlation between clinical features and TFCC tear and the tear does not affect the clinical features of the patients 

in long term follow-up. However, this study was only a clinical evaluation of the patients and not an actual arthroscopic examination. We 

performed arthroscopic examination in patients with healed distal radius fractures and evaluate the relationship between the patient’s 

clinical features and actual arthroscopic findings. 

Materials and Methods: Patients scheduled for a removal operation of the implants for healed distal radius fracture treated by open 

reduction and internal fixation were included in this study. The recruitment period was from January, 2017 to December 2018. Patients 

who agreed an arthroscopic examination were included in this study. Interval between initial operation and the removal operation 

was mean 15 months. To exclude patients with degenerative tear of the TFCC, we excluded the patients 1) age more than 50 years, 2) 

diagnosed ulnar impaction syndrome, TFCC tear before the fracture, 3) with ulnar side pain before the fracture, 4) with osteoarthritic 

change at the distal radioulnar joint (DRUJ), 5) with lunate cystic change on initial x-ray. We recorded TFCC tear using Palmar classification 

and associated lesions such as lunate chondromalacia, lunotriquetral (LT) ligament tear. We graded the tear as three steps depending on 

severity. Grade 1 was TFCC tear only, grade 2 was TFCC tear and lunate chondromalacia, and grade 3 was group 2 and LT ligament tear. 

Correlation between TFCC tear grade and clinical findings of the patients was analyzed. 

Results: 35 patients included in this study. Six patients complaint of ulnar wrist pain. All patients except two had TFCC tear. 25 patients had 

radial tear, six had central tear, and two had ulnar tear of the TFCC. One patient had no significant tear findings but a trempolin test was 

positive. 11 patients had grade 1 tear, 11 had grade 2, and 13 patients had grade 3 tear. Spearman correlation test showed that TFCC tear 

grade was only correlated to postoperative ulnar variance. (table 1) Age, MHQ score and other radiographic parameter were not correlated 

to TFCC tear grade. Logistic regression analysis of ulnar pain showed no correlation of ulnar side wrist pain with TFCC tear, ulnar styloid 

fracture, and AO fracture types. 

Conclusion: Radial tear of the TFCC is the most common tear pattern in acute distal radius fracture. TFCC tear grade was associated with 

ulnar positive variance and was not assoicated ulnar side wrist pain after distal radius fractures. Therefore, correction of radius shortening 

during acute fracture treatment may be importance to prevent progress of TFCC tear. 
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Case: SAPHO syndrome is a rare disease comprising of synovitis, acne, pustulosis, hyperostosis, and osteitis and osteoarticular 

manifestations usually involve anterior chest wall, spine, or pelvis. The present case is about 49-year-old male with painful hyperostosis of 

his ulna, diagnosed with SAPHO syndrome. The diagnostic process and the progress after two years are described. 

Acknowledgment: None 

Keywords: SAPHO syndrome, hyperostosis, ulna



351

The 63rd Annual Congress of the Korean Orthopaedic Association

Poster Sessions

 Presentation No. 72  

Title: Comparison of the demographic and wound characteristics of non-suicidal and suicidal self-wrist cutting injuries

Authors:  SEUNG CHAN PARK1 , YOO CHANG KIM1 , HO YOUN PARK1 , YOOJOON SUR1 

Presenter: SEUNG CHAN PARK Corresponding Author: YOOJOON SUR Field: Hand

Affiliation: 1. DEPARTMENT OF ORTHOPEDIC SURGERY, UIJEONGBU ST. MARYS HOSPITAL, COLLEGE OF MEDICINE, THE CATHOLIC UNIVERSITY 

OF KOREA { Orthopaedic }  

Introduction: The purpose of this study was to compare the demographic features and wound characteristics of patients with non-suicidal 

and suicidal self-wrist cutting injuries (SWCIs). We hypothesized that there are significant differences between the two groups. 

Materials and Methods: We performed a retrospective review of all patients who visited the emergency department (ED) of our institution 

for treatment of SWCIs between January 2011 and December 2015. Data collected from the medical records included age, sex, the reason 

for SWCI, suicidal ideation, past psychiatric history, whether or not the patient received psychiatric counseling, the number and severity of 

wounds, and subsequent follow-up at the psychiatric or hand surgery outpatient department (OPD). The patients were divided into the 

non-suicidal self-injury (NSSI) and suicide attempt (SA) groups according to the presence of suicidal ideation, and other variables were 

compared between the two groups. 

Results: Among 323 patients with SWCIs, 300 patients were enrolled in this study. There were 138 NSSI patients and 162 SA patients. The 

NSSI group was younger (33.9 years vs 40.9 years), more female-dominant, and more non-compliant with psychiatric treatment than the 

SA group. Compared with the SA group, fewer NSSI patients had past psychiatric histories (26.1% vs 45.7%) and more patients refused 

psychiatric counseling (30.4% vs 9.9%) and follow-up at the psychiatric OPD (8.0% vs 17.3%). In contrast, the number and severity of 

wounds and the rate of follow-up at the hand surgery OPD were not statistically different between the two groups. 

Conclusion: Although the NSSI and SA groups showed different demographic features and degrees of compliance with psychiatric 

treatment, wound characteristics were not different between the two groups. Therefore, hand surgeons cannot estimate patients’ suicidal 

intent based on wound characteristics and all patients should be advised to receive psychiatric treatment. 
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Case: Perilunate injuries are often missed in the initial diagnosis, which result in poor functional outcomes. We report a case of neglected 

perilunate dislocation which was managed by open reduction and internal fixation accompanied by the ligament reconstruscion with good 

post-operative functional outcome. 

Acknowledgment: Thanks to Dr. JS. Heo. 



352

The 63rd Annual Congress of the Korean Orthopaedic Association

Poster Sessions

 Presentation No. 74  

Title: Traumatic isolated midcarpal dislocation: a case report and review of the literature

Authors:  MIN HO LEE1 , JAEHO HWANG1 , JUNG EUN LEE1 

Presenter: JAEHO HWANG Corresponding Author: JUNG EUN LEE  Field: Hand

Affiliation: 1. DEPARTMENT OF ORTHOPEDIC SURGERY, GIL MEDICAL CENTER, GACHON UNIVERSITY COLLEGE OF MEDICINE, INCHEON, 

REPUBLIC OF KOREA. { Orthopaedic }   

Case: Traumatic dislocation of the midcarpal joint is a rare condition. Isolated midcarpal dislocation characteristically involves separation 

of the proximal and distal row. We present a case of traumatic isolated midcarpal dislocation in a 31-year-old man. He was a bakery 

employee and presented to our emergency department after trapping his hand in a dough-kneading machine. The patient sustained 

multiple injuries including chest contusion and comminuted fracture of distal humerus of his right arm. There was severe swelling over her 

wrist and hand, but no visible open injury. Radiographs of the wrist demonstrated a 4-mm diastasis of the scaphotrapeziotrapezoid (STT) 

joint and the triquetrohamate (TqH) joint on both posteroanterior (PA) and billiard view. Lateral view of the wrist revealed an abnormal 

flexion of the proximal carpal row. And, metacarpal base fracture of the little finger was observed. Because of the rarity of these injuries, 

we confirmed the diagnosis after opening the carpal joint through a double dorsal and palmar approach. Under fluoroscopy examination, 

the entire distal carpal row was dislocated volarly and dorsally as one unit against the proximal row. Once the midcarpal joint was reduced, 

stabilization was performed with multiple 1.4 mm K-wire fixation. The remnants of the midcarpal volar and dorsal ligaments were sutured 

and a dorsal capsulodesis was also performed. Following surgery, his wrist was immobilized for 6 weeks in a long arm cast. At 6 months, 

radiographs showed normal carpal alignment and the patient had good range of motion in the wrist and finger. However, mild hypesthesia 

of median nerve area existed. Isolated traumatic midcarpal dislocation is a rare lesion of which the diagnosis is difficult to establish. To our 

knowledge there has been only one reported patient with delayed post-traumatic midcarpal dislocation. Our report is the first report of 

acute traumatic isolated midcarpal dislocation. 
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Case: Bizarre parosteal osteochondromatous proliferation which called as Nora’s lesion is usuallay occurs in the small tubular bone of the 

hands and feet. That is rare benign tumor and it is extremely uncommon in the proximal phalanx causing compressive neuropathy. We 

describe a case of a 34-year-old man who presented with bizarre parosteal osteochondromatous proliferation in the proximal phalanx 

causing compressive neuropathy. 

Acknowledgment: Bizarre parosteal osteochondromatous proliferation which called as Nora’s lesion is usuallay occurs in the small tubular 

bone of the hands and feet. That is rare benign tumor and it is extremely uncommon in the proximal phalanx causing compressive 

neuropathy. We describe a case of a 34-year-old man who presented with bizarre parosteal osteochondromatous proliferation in the 

proximal phalanx causing compressive neuropathy. 
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Case: Glomus tumors are benign, painful growths originating from glomus bodies and comprise just 1% of tumors arising in the hand, 

with fewer than 10% in the volar pulp of digits. We report rare 2 cases of a glomus tumor at an unusual location, the pulp of the finger, 

with long term severe pain, cold sensitivity, and point tenderness. We acheived a satisfactory result by complete surgical excision. 

Acknowledgment: We report rare 2 cases of a glomus tumor at an unusual location, the pulp of the finger, with long term severe pain, 

cold sensitivity, and point tenderness. We acheived a satisfactory result by complete surgical excision. 
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Introduction: Although primary surgical procedures differ for femoral neck and intertrochanteric fractures, the salvage procedures for 

failed internal fixation often includes conversion to total hip arthroplasty (THA). The aim of this study was to investigate the postoperative 

outcomes of cementless THA following failed internal fixation for femoral neck and intertrochanteric fractures. 

Materials and Methods: Ninety-six cementless THAs for failed internal fixation after femoral neck fracture (59, group I) and 

intertrochanteric fracture (37, group II) with a minimum follow-up of 3 years were analyzed. Clinical and radiologic evaluations were 

performed on all patients. 

Results: The intraoperative blood loss and operating time were significantly increased in group II (p = 0.001, p = 0.001, respectively). Harris 

hip score at last follow-up was significantly improved in group I (p = 0.007) but, there were no differences in hospital stay, Koval score 

at last follow-up, and perioperative complications between both groups. Long femoral stems for diaphyseal fitting were frequently used 

in group II (32/37, 86%) (p = 0.001). Radiographically, none of the acetabular cups showed evidence of migration, loosening. All cases 

showed stable fixation of the femoral stem at last follow-up. 

Conclusion: Outcomes of cementless THA following failed internal fixation for femoral neck and intertrochanteric fractures were 

satisfactory; increased intraoperative blood loss, operating time, and requirement of long femoral stem should be considered in the latter 

type of fracture. 
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Introduction: The purpose of this study was to evaluate clinical, radiological and functional outcomes of patients had osteochondral 

autograft harvested from the ipsilateral femoral head for a femoral head defect after posterior hip fracture dislocation. 

Materials and Methods: This study was approved by IRB at our institution. A retrospective chart review of a prospectively performed 

operation was performed at two university hospital between March 1, 2014, and June 30, 2018. All fracture was classified by the AO/

OTA classification. We included the patients had minimum 6 months of follow up periods. Ten displaced head fractures were addressed 

through posterior surgical dislocation and two patients had no posterior dislocation was operated using Smith-Peterson approach. An 

osteochondral graft was harvested from inferior non-weight bearing articular surface and grafted to osteochondral defect. All patients 

were full weight bearing by 3 months. 

Results: We had 86 femoral head fracture dislocation. 5 patients were excluded because of following up the loss. Twelve of 81 with 

type I/II Pipkin fracture dislocation with the articular defect and reduced within 12 hours of injury was identified for review. The patients 

were followed up for a mean of 13.2 (6-24) months. There was no osteonecrosis. Decreased joint space was identified in two patients. 

All fractures achieved union. The mean Harris Hip Score of last follow up was 89.1 (56–98) One patient who operated using the Smith-

Peterson approach had femoral nerve palsy. 

Conclusion: The clinical and radiological results after treatment of femoral head fracture dilocation with articular defect by Osteochondral 

autograft harvested from its own non-weight bearing articular surface show good outcomes. 

Acknowledgment: I wound like to express my special thanks of gratitude to our professors. 
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Introduction: Revision total hip arthroplasty using antibiotic-loaded cement spacer has known the satisfactory treatment option of 

periprosthetic infection following THA. But, there is high risk of cement spacer dislodge in acetabular deficient patients. So, the authors 

have used cement spacer with screw augmentation of acetabulum. The aim of this study is to evaluate radiological and clinical results of 

screw augmented cement spacer for deficient acetabulum in periprosthetic infection following THA. 

Materials and Methods: Between February 2011 and February 2017, 42 hips with periprosthetic infection were involved to the study. 

Inclusion criteria was Paprosky classification 3 acetabular deficiency and more than 6 months of follow up period. All the cases were 

treated by revision total hip arthroplasty for infection control, 29 hips were treated without screw augmentation (group I) and 13 were 

treated with screw augmentation to the acetabulum (group II). The radiological and clinical results were evaluated in two groups. 

Results: Mean follow-up period were 35.4 months in group I (20 males; 9 females) and 23 months in group II (6 males; 7 females). In 

radiological result, there were 8 dislodge hips of cement spacer in group I, no dislodge in group II. There were statistically significant of the 

difference of two groups (p=0.035). In clinical result, mean Harris hip score was improved from 35.3 preoperatively to 68.0 postoperatively 

in group I, from 34.1 to 78.9 in group II. There was a statistically meaningful improvement in group II compared with group I (p =0.026). 

Rate of re-infection control operation was 51.8% in group I (15 of 29 hips) and 15.4% in group II (2 of 13 hips). There were statistically 

significant of the difference of two groups (p=0.027). 

Conclusion: The screw augmented cement spacer insertion technique had advantages of stable fixation to acetabular deficient patients 

and provided better clinical outcome after revision THA for infection control. 
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Introduction: The hip fractures were associated with increased mortality and about 50% of patients require assistance in daily life, and 

the 1-year mortality rate is about 20%. In subsequent hip fracture, further decreases in the quality of life and survival can be expected 

compared with unilateral hip fractures. The purpose of this study was to evaluate the risk factors that contribute to the occurrence of 

subsequent hip fracture in patients with osteoporotic hip fractures. 

Materials and Methods: Between March 2008 and February 2016, 1906 patients were treated for a femoral neck fracture and 

intertrochanteric fracture at our institute. Under 65 years old, high energy trauma, periprosthetic fractures, pathologic fractures were 

excluded in this retrospective study. 68 patients sustained a subsequent hip fracture. These patients were compared with 475 patients 

who has been followed minimum 1 year with unilateral osteoporotic hip fracture. 

Results: The subsequent hip fracture of the same type as the previous hip fracture were 66%. A subsequent hip fracture occurred within 3 

years of initial fracture in 63%. A mean Interval between the two fractures were 32 months. There were no statistical difference between 

the two groups in terms of demographics, BMD t-score at the time of the first fracture, osteoporosis medication, previous fracture history, 

underlying disease, postoperative delirium, treatment procedure. poor walking ability at 3 months (P = <0.001) were also significantly 

higher in subsequent fracture group than in unilateral hip fracture group. 

Conclusion: rehabilitation after surgery is important to prevent the occurrence of subsequent hip fracture in osteoporotic hip fracture. 
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Introduction: The purpose of study is to classify the radiologic findings of contralateral femur of the patients who underwent the surgical 

procedure for complete atypical femoral fracture and to evaluate the progression of fracture and its characteristics. 

Materials and Methods: Between April 2009 and November 2016, we assessed 46 out of 64 patients who underwent surgery for 

complete atypical femoral fracture. Among those patients, 11 patients were lost to follow up within 12 months, 4 patients had the 

preventive surgery on the symptomatic contralateral femur, and 3 patients already received surgical management at other tertiary 

hospitals. All 46 patients were female gender, and their contralateral femur were all asymptomatic. Forty-three of them had history of 

bisphosphonate intake for an average period of 59.1 months (range, 4-120 months). Mean follow up period was 36.8 months (range, 12-

101 months). We classified the patients by the initial radiological findings of contralateral femur at the time of the first diagnosis. Femurs 

which showed only generalized cortical thickening were classified as grade 1 (24 patients, 52.2%), whereas femurs which had localized 

periosteal/endosteal thickening were classified as grade 2 (19 patients, 41.3%). Ones which showed transverse radiolucent line were 

allocated as grade 3 (3 patients, 6.5%). Age, height, weight, Body Mass Index (BMI), mean follow up period and bisphosphonate intake 

period showed no difference among all groups of the patients. We analyzed the progression and characteristics of the contralateral femur 

which was asymptomatic. 

Results: Twelve patients (26.1%) showed radiological progression at the last follow up images and 10 of them received surgical 

management. Radiological progression was first detected at a mean period of 28.5 months (range, 5-101 months). Two cases in group 

1, and 7 and 3 cases in group 2, 3 were detected, respectively. The analysis showed statistically significant difference (p = 0.001) among 

these groups. According to Kaplan-Meier survival analysis, 3-year survival rate showed statistically significant difference by 92% in group 1, 

49% in group 2, and 0% in group 3, respectively.  

Conclusion: According to this study, initially asymptomatic contralateral femur showed radiological progression in 26.1% of the patients 

at mean follow-up period of 28.5 months and the result was different according to the initial classification. Therefore, the minimum of at 

least 2-year follow up of contralateral femur is crucial in patients with atypical fracture, even if it is asymptomatic. Surgical procedure may 

be considered when there is an evidence of radiological progression. 
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Introduction: The purpose of the present study was to compare the radiographic migration profiles of primary cementless total hip 

arthroplasty (THA) between patients with rheumatoid arthritis (RA) and those with osteoarthritis (OA). 

Materials and Methods: A total of 268 patients (293 hips) who underwent cementless THA for RA or OA between January 2001 and 

January 2013 were included. One hundred and twenty-two RA patients (139 hips) were compared with 146 OA patients (154 hips). 

Radiological evaluation was performed for acetabular cup loosening and cup migration was measured using Einzel-Bild-Röntgen-Analyse 

(EBRA) software. Multiple variables were assessed to identify influencing factors for cup migration. 

Results: Early cup migration was observed in 13 hips (9.4%) in the RA group, and 5 hips (3.2%) in the OA group, showing significant 

difference (p=0.03). Acetabular cup loosening occurred in three cups (2.2%) in the RA group, and one cup (0.6%) in the OA group, 

showing no significant difference (p=0.266). Total cup migration was higher in the RA group (2.62 mm) than in the OA group (1.44 mm, 

p=0.005). Total cup migration was significantly higher in patients aged <50 years than in those aged >50 years (p=0.005). Rheumatoid 

factor (RF) and anti-cyclic citrullinated peptide (anti-CCP) antibody influenced total cup migration. Patients with seropositive RA 

showed significantly higher total cup migration and early cup migration incidence than those with seronegative RA (p=0.005, p=0.038, 

respectively). 

Conclusion: Acetabular cup stability in primary cementless THAs of RA patients was less stable in terms of cup migration, compared to that 

of OA patients. 
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Introduction: The cementless femoral stem was widely used in hip arthroplasty. Recently, fit-without-fill tapered stem have been widely 

used to minimize bone loss and the length of stem is becoming shorter. However, the initial stability and periprosthetic fracture are still 

challenging. The purpose of this study was to investigate the stress occurring in the femoral stem and circumferential cortical bone, 

depending on the length and position of femoral stem using finite element analysis (FEA), and the micro-motion of femoral stem in cortical 

bone. 

Materials and Methods: In this study, we used a three-dimensional femoral FE model constructed with the CT images of normal bones. 

Three different lengths of the stem were used in the study (short, mid-short, and convention). Two different alignments were reproduced 

(varus and neutral). A total of 6 situations were produced. Varus alignment was defined over the 5 degree and all stems were inserted 

using press fit method.  The force comparable normal gait and stair climbing considering abduction strength and hip contact reaction 

force, was applied. The stress at the stem and cortical bone were measured and compared with the yield strength. The micro-motion 

between the stem and bone was measured. 

Results: When stem inserted neutral position, the peak von Mises stress of cortical bone was similar at the medial and lateral. The stress 

was increased as the stem was shorter and was increased by 23 and 21 % in the short stem than conventional stem. When stem inserted 

varus position, the stress was increased both medial calcar and lateral cortex. The stress was higher at the lateral cortex contacted with 

stem tip than medial calcar. As the stem was shorter, the stress and yielding risk was increased. In the stair climbing, the increasing rate 

was higher than that in the normal gait in all stems. The rate of increase was larger as the stem was shorter and inserted varus position. In 

the short stem, the stress was increased 71 % at the lateral cortex than neutrally inserted conventional stem in normal gait. It was higher 

than fatigue strength.  The micro-motion between the stem and cortical bone was found to be larger as the stem length was shorter and 

inserted varus, and stair climbing. 

Conclusion: The stress of cortical bone and micro-motion was increased, as the length of the stem became shorter, and as the stem was 

inserted varus position. When stem inserted varus position, the stress was much higher in the lateral cortex and further increased when 

the stairs climbing than normal gait. Therefore, it is important to try to insert stem into neutral position and to avoid stair-climbing at early 

postoperative period to prevent periprosthetic fracture and preserve early stability when using a shorter stem. 

Acknowledgment: none 
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Introduction: Treatments of adhesive capsulitis of the hip are still controversial. The purpose of this case-control study was to 

retrospectively compare the clinical outcomes of patients with adhesive capsulitis between arthroscopic treatment and conservative 

treatment with a minimum 2-year follow-up. 

Materials and Methods: From 2010 to 2017, 35 hips (32 patients:10 men and 22 women) diagnosed with adhesive capsulitis were enrolled 

and followed up for a minimum of 2 years. Arthroscopic surgery was performed in 17 patients (20 hips, operation group) and conservative 

treatment was performed in 15 patients (control group). Outcomes were measured with the visual analogue scale (VAS), University of 

California, Los Angles (UCLA) scale, modified Harris hip score (mHHS), and degree of range of motion (ROM). 

Results: All patients were followed up for a minimum of 2 years. The patents in the operation group were younger than those in the 

control group (mean age, 36.6 vs 46.2, p=0.032). The VAS scores in the operation group were significantly lower than those in the control 

group at the 2-week, 6-week, and 24-month follow-up. Although the UCLA scale and mHHS in the operation group showed better 

trends, no statistical differences were found during follow-up. The improvements of external rotation in the operation group were better 

at the 6-week evaluation. Three patients complained of transient pudendal nerve palsy but recovered within 6 weeks. 

Conclusion: The patients with adhesive capsulitis of the hip in the two groups shows improvement of pain, UCLA scale, mHHS, and ROM 

at a minimum 2-year follow-up. However, surgical intervention is helpful to reduce symptom durations and for early recovery of ROM. 

Acknowledgment: A lot of people around me have provided help to me. I would like to express my sincere thans to all of them to the best 

of my poor ability, Particularly, I'd like to express my heartly gratitude to my Professor Yong-Chan Ha for the significant support of my study 

with the greatest care, and to Jae-Yound Lim M.D. for warm encouragement and valuable advice despite his busiest schedules. 
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Introduction: The aim of this study was to investigate the relationship between decreased estimated glomerular filtration rate (eGFR) and 

outcomes of bipolar hemiarthroplasty for femoral neck fracture and to determine the factors associated with increased postoperative 

complications and mortality. 

Materials and Methods: A total of 140 patients who underwent bipolar hemiarthroplasty for displaced femoral neck fracture were divided 

into three groups according to renal function. Data were retrospectively analyzed. Group 1 had 86 patients with eGFR greater than or 

equal to 60 ml/min/1.73m2; Group 2 had 34 patients with eGFR greater than or equal to 30 ml/min/1.73m2 and lower than 60 ml/

min/1.73m2; and Group 3 had 20 patients with eGFR lower than 30 ml/min/1.73m2. Postoperative complications at a minimum 2-year 

follow-up were recorded, and mortality and complication rates were compared between groups. 

Results: Patients in Group 3 had the longest hospital stay of the three groups (23.6 ± 37.5 days, p = 0.001). The rates of medical 

complications did not differ significantly among groups. However, Group 3 had higher rates of surgical complications (p = 0.001) and 

mortality (p = 0.048) than did the other groups. Lower eGFR was an independent predictor of increased postoperative complications (Odds 

ratio = 4.3, p = 0.015) 

Conclusion: Patients with decreased eGFR associated with chronic kidney disease (CKD) stage 4 or 5 could have higher postoperative 

complications and mortality after bipolar hemiarthroplasty compared to patients with CKD stage 3 or lower. Decreased eGFR could be a 

factor influencing increased postoperative complications of bipolar hemiarthroplasty 
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Introduction: Unbalanced load placed on the femur by the implanted stem results in stress shielding, leading to acceleration of bone 

resorption and a decrease of bone mineral density in the proximal femur. Effects of bisphosphonate on periprosthetic bone loss after 

primary total hip arthroplasty have been studied, but there is no study of the effects of denosumab on it. The purpose of this study was to 

determine whether denosumab is effective in reducing periprosthetic bone loss after cementless bipolar hip arthroplasty. 

Materials and Methods: Study was conducted in single institution between Jun 2017 and Sep 2018. We enrolled patients with femur neck 

fracture treated bipolar hip arthroplasty. Subjects were grouped with denosumab treated and non- treated group. Treated subjects were 

randomly assigned to receive either 60 mg denosumab subcutaneously every 6 months. Bone mineral density of the periprosthetic femur 

was measured within 8 days after surgery as a reference baseline, followed by subsequent measurements 3, 6, 12 months postoperatively 

using dual-energy X-ray absorptiometry. The protocol for analysis of the DEXA scans used radiological zones described by Gruen dividing 

the periprosthetic femoral bone into seven regions of interest(ROI). 

Results: 54 patients completed follow-up protocol at the 6 months. The non-denosumab treated group (n=21) showed significant loss of 

periprosthetic bone mineral density 6 months after bipolar arthroplasty especially in ROI 2, 3, 5, and 6 than in the treated group (n=33), 

and no difference in ROI 1, 4, and 7. After 3 month’s follow up, there was no significant difference in the periprosthetic bone mineral 

density values between non-treated group and treated group in the all ROIs. 

Conclusion: These data suggest that denosumab administered following bipolar arthroplasty was effective in reducing the first 6 

postoperative months periprosthetic bone loss. 
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Introduction:  Reconstruction of the femoral bone stock in revision of a femoral component in a patient who has severe bone loss is a 

complex problem that is likely to increase. As this number continues to increase, developing methods to enhance the durability of the 

revision THA with reconstruction and preventing further surgical intervention is important. Although many treatment options have been 

reported and performed, there is no unique method of treatment in revision THA with deficient femoral bone stock. Strut cortical onlay 

femoral allografts may provide a method for bone restoration when performing revision THA in a patient with a structurally deficient 

femur. The purpose of the present study was to evaluate the clinical and radiological effects and the fates of applied strut cortical onlay 

femoral allografts for the femoral reconstruction. 

Materials and Methods: Between 1998 and 2016, we did 206 revision THAs and strut cortical onlay femoral allografts applied in 64 

patients. Fourteen patients were lost to follow-up evaluation and 1 patient had died, leaving 51 hips from 49 patients available for this 

study. The follow-up ranged between 2 and 21 years, with the average follow-up being 5.5 years. There were 27 men (28 hips) and 

22 women (23 hips). Average age was 67.4 years old (range, 38 – 79). The reasons for the revision THAs included 36 cases of aseptic 

loosening, 6 of septic loosening, 5 periprosthetic fracture, 4 infected nonunions.  We used 40 cementless  femoral stems and 11 cemented 

femoral stems. 

Results: There were 6 re-revision THAs, 4 cases of severe bone resorption including 2 re-revision THA and 1 impending re-revision, 1 

infection which recovered with debridement. Re-revision rate was 11.8% (6/51), in which cemented one was 2 cases (18.2%, 2/11) and 

cementless one 4 cases (10.0%, 4/40). Severe bone resorption of allograft was observed in 4 cases (7.8%). Severe bone resorption was 

observed in 2 cases of short segement (less than 5cm) like calcar graft, 2 cases of no surrounding host bone and soft tissue support 

including muscle. 

Conclusion: Revision THA with strut cortical femoral allograft for the patient with deficient femoral bone stock  showed 88.2% of survival 

rate in average 5.5 year follow-up. Radiographic evidence of graft incorporation was 92.2% (47/51). Our results show that numerous 

factors such as the local milieu of the grafted site, volume/number of the allografts, surrounding structural (muscle) support, and post-

operative mechanical stress could contribute to an effective union, and the fate of the in situ allograft in long-term. 

Acknowledgment: The authors have nothing to disclose. 
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Introduction: Rapidly progressive hip disease (RPHD) is a rare condition and poorly understood. It is characterized by rapid destruction of 

both femoral head and acetabulum and almost complete disappearance of the femoral head within few months. The cause of RPHD is still 

unclear. Possible causes of the rapid destruction of the hip included neuropathic, septic, inflammatory arthritis or avascular necrosis of hip. 

It is assumed that subchondral insufficiency fracture may play role in RPHD. The aim of this case series is to present clinical and radiographic 

features of six rapidly progressive hip disease cases and investigate the relationship with subchondral insufficiency fracture. 

Materials and Methods:  A retrospective review was conducted using our single institutional database from Feb. 2006 to Apr. 2019. 

We investigated six hips in six cases who diagnosed as RPHD. Diagnostic criteria of RPHD is chondrolysis > 2mm in 1 year, or 50% joint 

space narrowing in 1 year and no evidence of other forms of rapidly destructive arthopathy. Demographic, clinical, radiologic, magnetic 

resonance imaging (MRI) and pathologic data were reviewed. 

Results: The case series included six patients, five was female. Five cases had right hip pain. There was no bilateral hip involvement. The age 

range at onset of RPHD was from 45 to 82. History of minor trauma due to slip down was noted in two cases. All cases had severe hip pain 

with rapid degenerative change on radiographs. They had no clinical, laboratory, or pathological evidence of inflammatory arthropathies or 

neuroarthropathy. The duration from clinical presentation to imaging appearance of complete joint space narrowing and femoral head and 

acetabular deformation ranged 2 to 9 months. Superior migration of femoral head occurred in all cases. Deformation of acetabulum which 

make increase complexity of surgical intervention was found in 3 cases. The time from symptom onset to MRI evaluation ranged 1 to 6 

months. MRI images revealed joint effusion and marrow edema of femoral head and acetabulum, which corresponding to the subchondral 

fracture. Bone scan, performed in only one case, showed intense uptake at diffuse hip region. Total hip arthroplasty was done for all cases. 

Two of the cases were diagnosed preoperatively as cases of septic arthritis. Pathologic finding presented that osteonecrosis with marrow 

fibrosis in three cases and chronic inflammation with extensive fibrosis in two cases. 

Conclusion: RPHD is a rare disease and is difficult to diagnosis without clinical suspicion. Although radiologic finding was normal, patients 

with severe hip pain should be close follow up and need to perform further evaluation. In all the cases presented in our study, MRI findings 

represented bone marrow edema and subchondral fracture. Early diagnosis with clinical and radiologic features of RPHD can reduce the 

complexity of surgical management. 

Acknowledgment: This study was coordinated by all authors. 
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Introduction: This study explored short-term clinical results of total hip arthroplasty (THA) with modified trochanteric osteotomy in Crowe 

type IV developmental dysplasia of the hip (DDH) with the cementless cup. 

Materials and Methods: We conducted a retrospective analysis of 13 patients (13 hips) with Crowe Type IV who underwent THA between 

April 2013 and February 2018. Mean follow-up was 3.6 years.   

Results:   Mean Harris Hip Score (HHS) improved from 31.2 ± 5.7 to 93.4 ± 4.5 significantly (p < 0.05). The mean leg length discrepancy (LLD) 

was 53.6 ± 9.1 mm (range, 42.1-68.5) preoperatively. The final LLD was 6.2 ± 3.9 mm (range, 1.6-12.3). The mean leg lengthening after 

surgery was 47.4 ± 10 mm (range, 33.6-67.2). The average duration of the bone union for greater trochanter was 2.5 ± 0.7 months (range, 

1.5-3.6). There was no infection, GT nonunion and stem or cup loosening in all cases. 

Conclusion: Performing THA with modified trochanteric osteotomy with the cementless cup is an effective treatment for Crowe type 

IV developmental dysplasia of the hip and can rebuild the complex biomechanics and biology of hip dysplasia without increasing the 

complication if the surgery is performed by an experienced surgeon. 
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Introduction: Introduction: The aim of this systematic review was to analyze the results of published treatment options in Brucella infection 

following total joint arthroplasty (TJA). 

Materials and Methods: We performed a systematic review of the literature regarding outcomes of Brucella infection after TJA (hip and 

knee). We searched multiple databases for articles in the area published from 1950 to 2016. 

Results: A total of 18 patients (12 male and 6 female; mean age 59 years) from 14 published studies were identified. The minimum follow-

up time was 6 months (range, 6e120 months). Seven patients were treated with debridement or antibrucella treatment only. Eleven 

patients (61%) underwent removal of the prosthesis and were treated with one or two-stage exchange arthroplasty. The mean duration 

of antibiotic therapy was 5.8 months. There was no relapse of infection. 

Conclusion: In the absence of loosening of the components of the prosthesis, an attempt to treat Brucella infection medically might be a 

reasonable choice. One or two-stage exchange arthroplasty could provide successful results without relapse of infection when combined 

with appropriate antibiotherapy. Level of evidence: Level III, therapeutic study. 
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Case: Transient osteoporosis of the hip (TOH) is a rare syndrome of generally unknown etiology. TOH is characterized by transient 

osteopenia, acute onset of disabling bone pain, and absence of prior trauma. An MRI is a very sensitive test to diagnose TOH. T1-weighted 

images demonstrate low signal intensity, and the T2-weighted images reveal matching high intensity involving femoral head to the 

intertrochanteric region, usually associated with effusion. TOH is nondestructive and self-limiting condition of the hip, which responds 

well to the conservative treatment. Several reports have suggested that bisphosphonate (both oral and intravenous) may reduce pain and 

decrease the duration of illness. We report one patient who 66-year-old man diagnosed with transient osteoporosis of the hip and treated 

with oral weekly alendronate. The use of oral alendronate provided a successful clinical outcome and was effective in shortening the 

duration of the illness. 

Acknowledgment: The authors have no conflict of interest. 
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Case: 49세 남자 환자가 숙박업소에서 의식을 잃은 채 발견되어 응급실로 내원하였다. 환자는 조현증 및 주요우울증으로 항정신병 약물 및 항우울증 약

물(vortioxetine hydrobromide, mirtazapine, Sertraline hydrochloride, quetiapine, alprazolam)을 복용 중 이었으며 환자 주변에 상기 약물들을 과

량 복용한 흔적이 남아 있었다. 이학적 소견상 좌측 둔부 및 가측 대퇴부로 동통, 창백 및 부종 관찰되었으며 좌측 족관절 이하의 능동 관절운동이 불가 

하였다. 가장 종창이 심했던 가측 대퇴부에서 측정한 둔부 구획 내 압력은 42 mmHg 이었으며 자기 공명 영상에서 좌측 둔부 근육 및 주변 연부조직의 

부종 및 고강도 신호 보이고 있었다. 신경진단 검사상 경골 및 비골신경 영역의 감각이 소실 된 것 외에 특이소견 보이지 않았다. 응급 근막절개술을 시행

하였고 24시간 이후 하지 감각 및 근력이 일부 회복되었다. 

Acknowledgment: The authors have nothing to disclose. 
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Technical Note: The subtrochanteric area is the place where the mechanical stress is most concentrated in the femur. When the fracture 

occurs, the bone union is delayed and the nonunion often occurs. It is recommended that atypical fracture be anatomical reduction of 

the fracture site as the frequency of nonunion is higher than that of ordinary fracture. Various reduction methods have been suggested, 

and good results have been obtained. However, it is often overlooked that posterior displacement of the distal fragment occurs when 

intramedullary nail is inserted. This is probably due to that the bone marrow of the femur tends to form an elliptical shape in the 

anteroposterior direction. The author have attempted to insert a blocking screw into the distal part of the fracture to prevent posterior 

displacement of the distal fragment while performing intramedullary nailing of the femur fracture and got a good reduction state easily. 
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Introduction: In the treatment of elderly femoral neck fractures, metal fixation is recommended for non-displaced fractures, and multiple 

screw fixation is generally performed. However, since the time to allow postoperative weight bearing is not rapid, the rate of rehabilitation 

is slow to be. The purpose of this study was to compare the results of the fixation of the femoral neck fracture using PFNA and the results 

of multiple screw fixation 

Materials and Methods: We reviewed patients aged 60 years or older who underwent multiple screw fixation or proximal femoral fixation 

(PFNA) in Garden classification types I and II among femoral neck fractures between January 2013 and December 2016. Of the 52 

patients, 41 were enrolled, except 11 patients whose follow - up period was less than 1 year. Postoperative walking ability, the onset of 

weight bearing, postoperative femoral neck deformity, nonunion and avascular necrosis, and mortality were analyzed. 

Results: The mean shortening of the femoral neck was 1.8 mm in the multiple screw fixation group and 1.2 mm in the PFNA group. Bone 

union was obtained in all cases and no avascular necrosis was observed at 1 year follow - up. Postoperative weight bearing was initiated at 

9.8 weeks in the multiple screw fixation group and 6.2 weeks in the PFNA group. 

Conclusion: Fixation of the femoral neck fracture in elderly patients with PFNA may be expected to result in a relatively rapid gait recovery 

and to reduce the incidence of complications resulting from prolonged immobilization. 
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Case: Inroduction : Cartilaginous defects in hip joints can be challenging issues for orthopaedic surgeons. Therapeutic results are also 

ambiguous compared to other fractures such as long bone fractures. Outcomes can be worse especially when there is a large cartilaginous 

defect on weight bearing portions. Therefore, authors present a case report in which we tried a new fixation technique and achieved a 

good result.   Materials & methods : A 31 years old man, came to the emergency department for falling down during athletic activity. The 

initial X-rays showed posterior dislocation of the right hip with femoral head fracture Pipkin type II, and acetabular posterior wall fracture. 

The reduction was done in the emergency room and the patient has undergone operation the day after the arrival. The new fixation 

technique so called transpositional osteoplasty was done with posterolateral approach, and with surgical hip dislocation to reach the 

femoral head. It is done by transpositioning the bony fragment to the cartilaginous defective space, and the space is filled with allo-fibular 

bone for stable fixation. In this case, since there was a large cartilaginous defect on the articular surface on the maximal weight bearing 

portion, we switched the bony fragment upside down to fit the articular surface and fixed it with 4.5mm headless compression screws 

(DePuy Synthes). The new defective area on the bottom appearing after the transposition is filled with allo-fibular bone and fixed with 

3.0mm headless compression screws (DePuy Synthes).   Result : The patient was allowed non-weight bearing crutch ambulation 1 week 

after the operation, and was gradually allowed to do partial weight bearing ambulation. Full range of motion of the right hip joint and full 

weight bearing was possible 3 months post operation. On 1 year and 7 months post operation, the patient showed bony union without 

any arthritic change on the radiograph, was pain free with full range of motion and full weight bearing on the affected side.   Conclusion 

: This new fixation technique so called transpositional osteoplasty can be a good option for treating cartilaginous defects in Pipkin type II 

femoral head fractures. 
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Case: We report a case of total hip arthroplasty due to osteonecrosis of femoral head, which has an atypical femoral fracture after long - 

term use of bisphosphonate. 

Acknowledgment: Bisphosphonate is a therapeutic agent for osteoporosis that acts on osteoclasts to inhibit bone resorption. So, it is 

known that long-term use of bisphosphonate may cause an atypical femoral fracture. It is because a bisphosphonate accumulates in the 

bones and causes excessive inhibition of bone turnover, which ultimately reduces the production of new bone. Conversely, in patients with 

femoral head osteonecrosis, bisphosphonates are known to help prevent excessive absorption of necrotic bone until sufficient new bone is 

formed. 
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Introduction: A considerable number of patients who underwent two-stage exchange protocol for periprosthetic hip joint infection could 

not complete the second stage reimplantation. The aim of this study was to evaluate the results of retained temporary articulating spacers 

for the treatment of periprosthetic hip joint infection. 

Materials and Methods: Ninety-four patients with infection after hip arthroplasty were treated by using two-stage exchange protocol with 

temporary articulating spacers. Among them, 35 patients did not complete two-stage exchange protocol and retained spacers for more 

than 12 months. We retrospectively investigated the clinical and radiographic results after an average 36.1 months follow up. 

Results: Ninety-four patients with infection after hip arthroplasty were treated by using two-stage exchange protocol with temporary 

articulating spacers. Among them, 35 patients did not complete two-stage exchange protocol and retained spacers for more than 12 

months. We retrospectively investigated the clinical and radiographic results after an average 36.1 months follow up. 

Conclusion: After a follow up of 3 years, temporary articulating spacers functioned well in about 89% of the patients who retained them. 

Our results support that retention of articulating spacers could be considered as a definitive treatment option in selected patients.  
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Case: Heterotopic ossification is a phenomenon in which bone formation occurs in an aberrant place where it normally doesn’t take place. 

This often-self-limiting condition is known to arise from previous trauma or recurrent micro-trauma, however there is no established 

mechanism for the development of this condition. Most commonly taking place in the muscles of the hip, it can also develop in the muscles 

of the shoulder and elbow. A 39-year-old female visited our outpatient department complaining of a lump in the right inguinal area that 

gradually incremented in its size over the course of a year. According to the patient, pain preceded the onset of the lump, nearly 10 years 

before it was felt under the skin. The patient recalls no memory of trauma in the area, except a blunt trauma to the coccyx 10 years ago. 

Initial physical exam showed decreased range of flexion in the right hip joint, with a hard, movable, palpable mass in the right inguinal area 

about the size of an egg. Calcified mass in the anterior aspect of right hip was noted in the simple X-ray. Sonographic evaluation revealed 

a calcified mass within the iliopsoas muscle. Measuring 41mm in length and 24mm in width, the ossific lesion was revealed by MRI with 

contrast enhancement. The patient made the decision to undergo surgical excision of the mass after being informed about the nature of 

her condition and the treatment options available. After removal of the mass with the layer of soft tissue encapsulating it, the mass was 

sent for biopsy. Meticulous hemostat was achieved after excision and penrose drain was inserted and the wound was closed layer by layer. 

Post-operative radiograph showed soft tissue emphysema and drainage placed in the area where now-removed mass was existing prior to 

surgery. Pathological report later confirmed the diagnosis of heterotopic ossification. After the conclusive diagnosis was made, the patient 

was put on NSAID, specifically, indomethacin for 6 weeks. After follow-up of several months, her symptoms greatly alleviated and no 

sign of recurrence of is yet to be found. Heterotopic ossification in the iliopsoas can also be found without any history of trauma. Surgical 

excision is probably a good treatment option when the pain persists and the size of the mass continues to grow despite the prolonged 

conservative treatment. Total excision of the mass coupled with the use of indomethacin for chemical prophylaxis yields favorable results 

to the condition which is not yet fully understood. 
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Introduction: The direct metal fabrication (DMF) coating has a better uniform porous structure and has superior mechanical properties 

to those of coatings provided by other methods. We applied pure titanium metal powders to stainless steel 316L using laser-aided DMF 

coating technology with 3D printing. The purpose of this study is to evaluate the efficacy of this surface modification on stainless steel in 

vitro. 

Materials and Methods: We compared the in-vitro and in-vivo ability of cells to adhere to DMF-coated stainless steel 316L with machining. 

Morphological responses to human osteoblast cell lines were examined by SEM. For in-vivo study, we inserted different specimens in each 

medulla of the distal femurs of rabbit. After three months, the distal femurs were harvested, and a push-out test and histomorphometric 

analyses were performed.  

Results: DMF group showed a different chemical composition of surface, with high peaks of titanium, compared to the machined stainless 

steel. The surface of DMF group had a more distinct porous structure, which were more extensively covered with lamellipodia from 

osteoblast than the machined surface. In the in vivo test, DMF group showed better results than the machined group in push-out test. (3.39 

Mpa vs 1.35 Mpa, respectively, p = 0.001). In the histomorphometric analysis, the mean bone-to implant contact percentages of DMF 

groups was 1.5 times greater than the machined group (65.4± 7.1% vs 41.9 ± 5.6%, respectively, p < 0.001). 

Conclusion: Titanium porous coating on stainless steel 316L produced by DMF with 3D printing showed better surface’s characteristics and 

biomechanical quality than machined SUS 316L in vitro and vivo. 
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Introduction: Using data from the Korean Hip Registry, we aimed to investigate mid-term clinical and radiographic outcomes, including 

the prevalence of periprosthetic joint infection (PJI), osteolysis, and component loosening or dislocation, and to analyze the incidence of 

bearing-related complications following modern ceramic-on-ceramic (COC) total hip arthroplasty (THA) using a single cementless hip 

system. 

Materials and Methods: Four hundred eighty-two patients (602 hips) who underwent Forte or Delta COC THAs with a single hip system 

and had a minimum 5-year follow-up were identified. The sample included 243 (50.4%) women and 239 (49.6%) men with a mean age 

of 50.6 years (range: 18–83 years). The Forte group comprised 310 hips, and the Delta group comprised 292 hips. The mean follow-up was 

6.1 years (range: 5–10.2 years). 

Results: Cup orientation did not differ between groups. No hip had a PJI or osteolysis in either group. All acetabular components and all 

but two femoral components (in the Delta group) were well fixed. Dislocations occurred in six (1.9%) hips in the Forte group and one (0.3%) 

hip in the Delta group (p = 0.124). A total of nine (1.5%) revisions were performed. The 5-year survival rates for all-cause revisions were 

98.4% and 98.6%, respectively. One (0.3%) ceramic head fracture occurred in the Forte group. Sixteen (5%) hips exhibited clicking and 

6 (2%) hips had squeaking in the Forte group; 16 (6%) hips exhibited clicking and 5 (2%) hips had squeaking in the Delta group. Multiple 

regression analysis revealed that noise generation was unassociated with any factor. 

Conclusion: From the Korean Hip Registry data, THA with modern ceramic bearings showed encouraging results, with lower risks of PJI, 

osteolysis, and component loosening. In particular, Delta COC THA resulted in no PJI or ceramic fracture and had a reduced dislocation 

risk. However, associated noise remains a concern. 
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Introduction: The purpose of this study was to examine whether leg-length discrepancy (LLD) following unilateral total hip arthroplasty 

(THA) affects the incidence of contralateral head collapse and subsequent THA in patients with bilateral osteonecrosis, and to determine 

factors associated with subsequent collapse. 

Materials and Methods: We identified 121 patients with bilateral nontraumatic osteonecrosis who underwent THA between 2003 and 

2011 to treat a symptomatic hip and who also exhibited medium to large lesions (necrotic area ≥30%) in an otherwise asymptomatic 

non-operated hip. All patients were followed for at least 5 years and were assessed according to the presence of an LLD (non-LLD vs. LLD 

group) as well as the LLD type (longer non-operated side vs. shorter non-operated side group). 

Results: Overall, 68 hips (56%) became painful and progressed to collapse at a mean of 2.6 years, resulting in 59 THAs (49%). The 5-year 

collapse-free survival rate for the non-LLD group was 59% compared to 45% for the LLD group (p = 0.036), and 66% for the longer non-

operated side group compared to 32% for the shorter non-operated side group (p < 0.001). Multivariate regression analyses found that 

large lesions had a higher risk of collapse than medium-size lesions (odds ratio [OR], 4.19; 95% confidence interval [CI], 1.69 to 10.38; p = 

0.002). Meanwhile, patients with an LLD <3 mm (OR, 0.20; 95% CI, 0.08 to 0.52; p = 0.001) or a longer non-operated leg (OR, 0.11; 95% 

CI, 0.04 to 0.28; p < 0.001) after THA were less likely to experience a subsequent collapse. 

Conclusion: We found that LLD may be a modifiable risk factor for femoral head collapse. Minimizing LLD and particularly avoiding a 

shorter non-operated limb after THA may lead to a lower risk of collapse of the asymptomatic hip in patients with bilateral nontraumatic 

osteonecrosis. 
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Introduction: The BENCOX hip system (Corentec, Seoul, Korea), which was developed in the early 2000s and commercialized in 2006, 

is recognized as the first successful artificial hip joint system developed in Korea. The aim of this study was to report the radiological and 

clinical results of BENCOX hip system with minimum 10 years follow-up. 

Materials and Methods: Between March 2006 and December 2008, 309 primary total hip arthroplasties (256 patients) using BENCOX hip 

system were performed by three experienced hip surgeons in three different hospitals. At minimum 10 years after index THA, 248 patients 

(299 hips) were living, 8 patients (10 hips) were deceased, and 59 patients (65 hips) were lost to follow-up or had a follow-up period less 

than 10 year. Finally, 189 patients (234 hips) were enrolled in this study. We clinically and radiologically analyzed the results of BENCOX hip 

system, 

Results: Mean duration of clinical follow-up was 129.6 months (range : 120-158 months). The mean Harris hip was improved from 

46.9(range, 30 to 69) to 88.4 (range, 77 to 100) at the final follow-up. Four hips were revised for femoral aseptic loosening (2 hips), 

acetabular aseptic loosening (1 hip) or infection (1 hip). Three hips was revised for a periprosthetic fracture requiring a femoral component 

revision. The average time to revision was 51.6 month (range : 0-148 months). Kaplan-Meier Survivorship analysis with an end point 

of revision for any reason demonstrated a survival rate of 97.4% at 10-years. Survival was 98.7% with revision for aseptic loosening or 

radiographic loosening as the end point. Noise in the hip-joint area, which was occasional and transient, was reported in 7 cases (3.0%), 

including squeaking noise in 5 cases (2.1%) out of them. Thigh pain was reported in 3 cases (1.3%). No femoral nerve palsy occurred 

postoperatively. No immediately postoperative infection occurred. However, in one case, bacterial infection developed at postoperative 8 

year. It was controlled by surgical drainage with debridement and PROSTALC. Stress shielding was observed in 65.7 % of cases. Femoral 

stress shielding was classified as none in 78 hips (34.4%), mild in 128 hips (56.4%), moderate in 21 hips (9.3%). Focal osteolytic area was 

detected in 14 cases (6.0%). The focal osteolytic area was detected in Gruen zone 1, it did not progress to Gruen zone 2.  

Conclusion: Kaplan-Meier Survivorship analysis with an end point of revision for any reason demonstrated a survival rate of 97.4% at 

10-years. The clinical and radiological results of total hip arthroplasty using the BENCOX hip system were excellent satisfactory after a 

follow-up of at least 10 years. 
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Case: We wanted to evaluate the incidence of torsional malalignment in patients who underwent cephalomedullary nailing for 

intertrochanteric fracture. From October, 2018 to May, 2019, 40 patients who unerwent cephalomedullary nailing were measured femoral 

anteversion using a CT scan within 1 week after surgery. The average femoral anteversion of the operated side was 18.5 degrees and the 

healthy side was 8.7 degrees. The mean torsional malalignment was 11 degrees. Of 40 patients, 6 patients had torsional malalignment.

(15%) Postoperative femoral anteversion is mainly increased. Torsional malaignment is possible complication. This should be taken into 

consideration during surgery. 
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Introduction: Hip arthroplasties are strongly associated with blood transfusion to compensate for perioperative bleeding. The purpose 

of this study was to evaluate the trends in transfusion associated with hip arthroplasties, using nationwide data supplied by the National 

Health Insurance Service (NHIS). 

Materials and Methods: We used data from nationwide claims database of Health Insurance Review Assessment Service. The data 

managed by the NHIS were used to identify 161,934 hip arthroplasties under 3 categories including bipolar hemiarthroplasty (BH), total 

hip arthroplasty (THA), and revision arthroplasty (RA) from 2007 to 2015. The transfusion rates, transfusion amounts, the proportion of 

transfusion, and cost associated with each type of operation were investigated, and stratified according to age, gender, hospital type, and 

region.  

Results: The total transfusion rate proportion of patients receiving any allogeneic transfusion was 81.1% in 9 years. : 82.6% in 2007, 

83.7% in 2008, 83.3% in 2009, 84.3% in 2010, 83.8% in 2011, 82.4% in 2012, 83% in 2013, 81.6% in 2014, and 79.9% in 2015. The 

overall proportion of transfusion was 7% fresh frozen plasma, 12% platelets, and 77% RBCs. The average count of transfusions was 4.1 in 

bipolar hemiarthroplasty (343,815/ 83,729), 4.3 in total hip arthroplasty (196,869/46,097), and 8.7 in revision arthroplasty (35,044/4,024) 

from 2007 to 2015. 

Conclusion: In this nationally representative study of trends in transfusion associated with hip arthroplasty, we observed significantly 

high rates of blood transfusion among patients undergoing hip arthroplasties. Although the overall amount of transfusion has declined, 

allogeneic transfusion rate is still high from 2007 to 2015 in Korea, and higher than other countries are reporting.. 
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Introduction: Treating senile unstable intertrochanteric fractures remains a challenge. Internal fixation can be considered preferentially, 

but unstable comminuted fracture often fails to maintain stable fixation. The purpose of this study was to report our results of bipolar 

hemiarthroplasty with useful wiring techniques in unstable intertrochanteric fractures. (AO/OTA classification, A2 [22, 23]).  

Materials and Methods: We retrospectively evaluated the result of total 217 cementless bipolar hemiarthroplasties, using our wiring 

techniques for unstable intertrochanteric fractures from Jan 2014 to Dec 2017 and were older than 65 years at the time of surgery. 

All operations were carried out using the posterolateral approach by one senior surgeons. We investigated these patients for clinical 

and radiologic outcomes at 12 months postoperatively, including Harris Hip Score, mobility (Koval stage) and radiologic outcomes for 

subsidence, breakage of wiring, and loosening.  

Results: The 5 had died with the prosthesis because of problems unrelated to the operation within 1 year postoperatively. The mean Harris 

Hip Score was 75± 12, the mean Koval score was 2.5±1.8. 25 wiring breakages noted around greater trochanter and lesser trochanter, 

however there is no case to revise wiring for complication of wire breakage. The average distance of stem subsidence was 2.2 ± 1.7 mm 

between immediate postoperative radiographs and final radiographs. There was no case with loss of reduction or loss of fixation, requiring 

revision surgery. 

Conclusion: Cementless bipolar hemiarthroplasty with our wiring technique is a useful option for the treatment of unstable 

intertrochanteric fracture in senile patients with severe osteoporosis. 
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Introduction: There are no reports yet on the relationship between the pelvic bone fracture and the morphology of the pelvis. The purpose 

of this study was to investigate the effect of pelvic morphology on pelvic fractures caused by low-energy trauma. 

Materials and Methods: From 2010 to 2018, we retrospectively reviewed 500 patients who underwent 3D reconstructions of pelvic 

CT scan at a hospital with proximal femoral fractures over 65 years of age without a history of pelvic fractures. The longest transverse 

diameter and the longest anteroposterior diameter were measured on the basis of the pelvic brim of the pelvis in each patient CT scan, 

and the ratio was calculated. We arbitrarily defined the upper 20% of the ratios as 'platypelloids', and in the opposite 20% was defined 

as 'anthropoids'. Then, we classified the pelvic shape of 300 patients with fragility fracture of the pelvis who visited our hospital with low 

energy trauma from 2010 to 2018. 

Results:  'Anthropoid types' were 82 patients (27.3%) and 'platypelloid types' were 48 patients (16%).'Anthropoid types' were found to be 

more common in patients with fragility fracture of the pelvis. 

Conclusion: 'Anthropoid types' might have more incidence of  pelvic insufficiency fracture. This might be attributed to the fact that when 

the lateral compression injury is applied, the area of impact becomes wider as the anteroposterior diameters become longer. Further 

studies on the association of these pelvic types with insufficiency fractures are needed. 
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Introduction: Preoperative templating is a critical step for successful total hip arthroplasty. However, the reproducible expectation of 

component size is difficult even picture archiving and communication system (PACS) is widely used. The purpose of this study is to present 

an artificial intelligence (AI) automatic preoperative templating that is base on deep learning and convolutional neural networks (CNNs). 

Materials and Methods: Preoperative templating software was manufactured using segmentation and classification of deep learning. 

Machine learning accomplished using U-Net with preoperative and postoperative anterior-posterior (AP) hip radiographs in a data set of 

one-hundred patients. A single surgeon performed the preoperative planning and procedure in 50 patient. Postoperatively, the final size of 

the components (cup and stem) compared with the expected one.  

Results: Preoperative planning with AI significantly increased the exact component correlation when compared to the surgeon only for 

both the cup and stem (87% cup and 75% stem vs. 95% cup and 91% stem).  When considering planning +/- 1 size, the accuracy in the 

surgeon with the AI group was 97% for the cup and 94 % for the stem. 

Conclusion: AI based-digital templating performed by a surgeon with showed significantly increase accuracy and reliability between 

preoperative planning and final component size. The high prediction accuracy provided by CNNs has the potential to help bring the use of 

preoperative templating into the surgical procedure for total hip arthroplasty. 
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Introduction: When performing total hip arthroplasty and revision surgery, press fit and screw fixation are performed to fix the acetabular 

cup. It is difficult to predict the exact length of the screw, and in patients with severe osteoporosis, there are many cases where the far 

cortex is pierced. In the case of revision, especially when the acetabular damage is critical, it is necessary to obtain fixation with several 

screws. In this case, it is essential to achieve a firm fixation by using the longest screw. If we can predict the direction and length of the 

screw that can be fixed, a stronger fixation force will be obtained in this revision patient. In this study, we aimed to reproduce in the pelvic 

bone 3D model and to measure the direction and length of the screw that can be inserted into the acetabulum and to make it available for 

clinical use. 

Materials and Methods: CT data of patients with femoral neck fractures were used to obtain a normal pelvic bone model. A 3D 

reconstruction image was obtained using a mechanical finger (ver. 10.0) program for CT images of selected patients. In the generated 

pelvic bone model, a virtual acetabular cup was inserted, and a screw with a diameter of 5 mm was inserted based on the center of the 

acetabular cup. In the coronal and sagittal planes, screws were inserted at various angles, vertically and horizontally, with the center of the 

acetabular cup as a reference. The range of screw length was measured in each direction, and the average was calculated. 

Results: The maximum length of the screw that can be inserted is 0 sagittal plane -10 degree, sagittal plane 0 degree coronal plane -20 

degree, sagittal plane 10 degree coronal plane -10 degree, sagittal plane 10 degree coronal plane -20 degree both 50 mm And the sagittal 

plane was measured at 20 degrees, 0 degrees at the coronal plane, 20 degrees at the sagittal plane and 40 mm at the coronal plane at 10 

degrees. It was measured in the range of 0 to 10 degrees in sagittal plane and -10 to 20 degrees in coronal plane. It was measured from 0 

to -10 degree coronal plane at 20 degree sagittal plane and 10 degree coronal plane at 30 degree sagittal plane It was measured as safe 

insertion range. 

Conclusion: The safety range of the screw insertion was verified by measuring the direction and length of the screw that can be inserted 

into the acetabulum by reproducing the pelvic bone model in 3D. Using this, it is possible to obtain the maximum fixation force when 

fixing the acetabular cup and the direction and length of the screw can be known. 

Acknowledgment: None

 Presentation No. 110 

Title: A randomized, prospective study comparing with the lag screw and the helical blade fixation of a cephlomedullary nail system in 

intertrochanteric fractures

Authors:  KIM TAE-HO1 , YOON SUN-JUNG1 , YANG KWANG-KYUN1

Presenter: KIM TAE-HO Corresponding Author: YOON SUN-JUNG Field: Hip

Affiliation: 1. JESUS HOSPIRTAL { Orthopaedic } , 2. CHONBUK NATIONAL UNIVERSITY HOSPITAL { Orthopaedic }   

Introduction: The helical blade of the cephalomedullary nail was designed for superior biomechanical fixation in the osteoporotic femoral 

head. The dominant failure mode is superior migration of the lag screw, leading to varus collapse and cut-out of the lag screw from the 

femoral head. Although helical blade has a theoretical advantage, no randomized, prospective comparison study has been performed 

especially identical nail system. Recently a novel implant, the FX nail (C&S Medical, South Korea), was developed for the fixation of 

intertrochanteric fracture. 

Materials and Methods: Surgeries were performed by a single surgeon in a tertiary referral center. The patients were randomized to either 

a lag screw or helical blade implant. Follow-up occurred at 6 weeks, 6 months, and 1 year until healing occurred. There were 140 patients 

in the lag screw group and 140 in the helical blade group. There was no difference in age, gender, ASA score, fracture classification, in the 

quality of reduction or TAD measured on the immediate postoperative radiographs between two groups.   

Results: The lag screw group had an average sliding of 8.2 mm while the blade group had 5.3 mm. Seven failures of fixation occurred. 4 of 

which used the lag screw and 3 helical blades. A total of 7 cases of FX nail implant breakage were recorded. Two lag screws broke at the 

junction between shaft and thread, two nails breaking at the distal locking screw aperture, one nail broke at the proximal screw aperture 

in the lag screw group. One blade broke at the proximal screw aperture. One blade disassembled outer sleeve from the blade.   

Conclusion: Both implants performed well in a majority of cases. The higher incidence of failure in the lag screw group is concerning. We 

confirm an atypical mode of failure with implant breakage in both groups.  

Acknowledgment: All authors have no conflict of interest to declare. 
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Introduction: The ligament balance in total knee arthroplasty is influenced by various factors as preoperative deformity, surgical technique 

and surgeon's experience etc. But though soft tissue release for ligament balance should be safe and objective, it is still highly controversial. 

We studied the effect of soft tissue release step by step in PS-TKA of varus arthritis. 

Materials and Methods: 130 varus knees over 10° that were performed with PS-typed TKA were prospectively analysed. Preoperative 

coronal alignment was -13.7°(±3.4) and femoral abduction angle was 7.5°(±2.1). We used extension gap technique and performed medial 

soft release with two steps. At first, we released deep medial collateral ligament(dMCL), osteophyte, posterior oblique ligament(POL) step 

by step with reference to whiteside AP axis in flexion. Secondly, We applied the distal femoral medial cutting or stab-cut to the superficial 

MCL(pie crust method) to the aim of ligament balance within 2mm in extension. We measured medial gap widening using 1mm interval 

spacers at each step and evaluated postoperative mechanical alignment, relationship between whiteside AP and gap angles.   

Results: The numbers of each ligament release were 105(80.8%) in dMCL, 107(82.3%) in osteophyte, 35(26.9%) in POL in flexion and 

medial gap increment was 1.3mm(±0.5, range,1~2), 1.2mm(±1.0, range,0~4), 1.1mm(±0.3, range,1~2). We adapted the distal femoral 

medial cutting in 25 cases (19.3%, ave 2.3mm increment) and pie crust method in 3 cases(2.3%, ave 4.7mm increment). The postoperative 

mechanical axis was -2.2°(±2.2) and 33 cases (25.4%) were outliers over ± 3°. Whiteside AP and gap angles were 5.0°(±2.4), 5.2°(±1.9) and 

didn't show statistical difference(P=0.2714). 

Conclusion: he soft tissue release with dMCL, osteophype and POL in varus knee showed about 1mm medial gap widening each and 

anatomic femoral rotational axis might be useful as reference axis for ligament balance in flexion. Additional distal medial femoral resection 

and pie crust method of sMCL were done to correct extension ligament balance, and should be careful for the influence of coronal 

alignment and ligament stability.   
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Introduction: To investigate radiographic factors relevant to predict surgical outcomes of arthroscopic partial meniscectomy (APM) in 

elderly patients with mild osteoarthritis (Kellgren-Lawrence grades 1 and 2). 

Materials and Methods: Data of 172 consecutive patients aged >70 years who underwent arthroscopic meniscal surgery were reviewed 

retrospectively. The patients who met the inclusion criteria were classified into two groups based on the minimal clinically important 

difference value of the Lysholm knee scoring scale comparing the score of the last visit with that of the preoperative period: group 1 (with 

clinically significant improvement) and group 2 (without clinically important change). Radiographic factors assessed on X-ray and magnetic 

resonance images were evaluated using bivariate and logistic regression analyses. 

Results: A total of 73 patients were included in this study. Bivariate analysis revealed that the extent of meniscus extrusion (P= 0.031), 

meniscus extrusion ratio (P = 0.001), and grade of meniscus degeneration (P= 0.019) were significantly different between groups. 

Multivariate logistic regression analysis showed that the meniscus extrusion ratio was the most important independent predictive factor 

for surgical outcomes with clinically important changes (coefficient= 0.159, P= 0.009). On receiver operating characteristic curve analysis, 

the cutoff point of the meniscus extrusion ratio discriminating the two groups was 34.2% (sensitivity: 79.3%; specificity: 68.6%; accuracy: 

72.6%). 

Conclusion: Meniscus extrusion ratio was the most relevant predictive factor for discriminating patients with clinically important change. 

Meniscus extrusion ratio, with the cutoff point of 34.2%, could serve as a guide to determine whether to perform APM in elderly patients 

with mild osteoarthritis. 

Acknowledgment: This study was coordinated by all authors. 
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Introduction: Magnetic resonance imaging (MRI) has been widely used for the diagnosis of meniscal tears. However, the diagnostic 

accuracy of MRI for meniscal tears depending on the patterns and locations has not well investigated. Therefore, we sought to evaluate 

the diagnostic value of MRI by comparing the patterns and locations of meniscus tears between MRI and arthroscopy findings. 

Materials and Methods: This study is a retrospective review of 2998 consecutive patients who underwent arthroscopic surgery from 

November, 2005 to August, 2018. The preoperative MRI reports interpreted by musculoskeletal radiologists and the arthroscopic findings 

by surgeon were reviewed retrospectively to determine the presence, pattern, location of meniscus tear and accompanying injuries of the 

knee. Arthroscopic findings were used as the reference standard. The accuracy, sensitivity, specificity of MRI in the evaluation of meniscal 

tear in terms of pattern and location were calculated. In addition, subgroup analysis was performed according to the presence of anterior 

cruciate ligament (ACL) injury 

Results: Among 2998 eligible patients, 544 were finally included for this study. Medial meniscus (MM) tear was observed in 324 patients 

(59.56%) and lateral meniscus (LM) in 310 patients (56.99%). In MM, pattern of complex tear (n=131, 40.43%) was observed most 

frequently and posterior horn (74.07%) was the most involved location. In LM, pattern of longitudinal tear (n=89, 28.7%) was observed 

most frequently and posterior horn (58.1%) was the most involved location. Concomitant ACL injury was observed in 193 patients 

(35.5%). In MM, pattern of radial and flap tear (43.8% and 10.0%) and location of body (73.8%) showed lower sensitivity. In LM, flap 

and horizontal tear (42.9% and 40.6%) and location of body (66.5%) showed lower sensitivity. In cases with ACL injury, longitudinal tear 

showed the lowest accuracy (67.21%) in MM and LM tear. In cases without ACL injury, horizontal tear showed the lowest accuracy (69.80%) 

in MM tear and complex tear showed the lowest accuracy (69.63%) in LM tear. In both MM and LM, tear in posterior horn in ACL injury 

showed lower sensitivity and specificity comparing to that in non-ACL injury.  

Conclusion: The results of this study showed that tears of pattern of flap and location of body could be underestimated in interpretation of 

MRI. In addition, tears in posterior horn can be underestimated in interpretation of MRI in ACL injury. Therefore, surgeon need to evaluate 

the pattern and location of meniscus tear carefully according to the presence of concomitant injury. 

Acknowledgment: Nothing to disclose 
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Introduction: Autologous bone grafts usually are used to block the femoral intramedullary reamed space. Instead of autologous bone 

graft, ß-TCP(tricalcium phosphate) type porous bone graft after TKA(total knee arthroplasty) could save the operation time. But the effect 

of ß-TCP on TKA is unknown.  

Materials and Methods: The study was performed on 50 patients who underwent TKA using ß-TCP type bone graft. We use the ß-TCP 

type porous bone graft for blocking the femoral IM(intramedullary) guiding tunnel.  We aspirate the joint fluid at postoperative 1 month. 

Results: The joint fluid were normalized at 80% of the paitents after postoperative 1 month. But most of the patients’ crp and esr were 

normalized after 1month. Only 1 patient showed infectious sign and at last we have to do synovectomy. 

Conclusion: ß-TCP type porous bone graft is another option for blocking the femoral IM guiding tunnel instead of auto bone graft when 

performing TKA. 

Acknowledgment: No potential conflict of interest relevant to this article was reported. 
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Introduction: To compare radiologic and clinical outcomes between patients who underwent medial meniscus posterior root tear (MMPRT) 

repair and were subsequently classified as having lax healing based on second-look arthroscopy and patients who underwent subtotal 

meniscectomy for a MMPRT. 

Materials and Methods: The patients who received pullout repair or subtotal meniscectomy due to MMPRT from January 2011 to 

December 2014 were retrospectively reviewed. Among the patients who received MMPRT repair, those whose lax healing of the repair site 

was confirmed by the second-look arthroscopy (repair/lax healing group) and among the patients who received subtotal meniscectomy, 

those who have varus deformity less than five degrees and a Kellgren-Lawrence grade≤2 (meniscectomy group) were included. Medial 

joint space width and Kellgren–Lawrence grade, IKDC Subjective Knee Form and Lysholm score were used for radiologic and clinical 

assessment. 

Results: The meniscectomy group included 24 patients (average follow-up, 26.6 months) and the repair/lax healing group included 21 

patients (average follow-up, 25.9 months). The two groups showed improved patient-reported outcomes postoperatively (P<0.001). 

However, medial joint space width (P<0.001) became narrow and Kellgren–Lawrence grade (P=0.002 and P=0.005) worsened. 

Comparison of the radiologic outcomes between the two groups revealed that the repair/lax healing group had less Kellgren–Lawrence 

grade progression than the meniscectomy group (P=0.014). The grade progressed by ≥2 grades in four (16.7%) and no patients in the 

meniscectomy and repair/lax healing groups, respectively (P<0.001). 

Conclusion: Although the repair/lax healing group showed improved functional outcomes on short-term follow-up, arthritic change 

progressed radiologically. Nevertheless, the repair/lax healing group showed better radiologic outcomes than the meniscectomy group, 

despite lax healing of the repair site. However, because of the small number of cases in this study, the results of this study could be 

associated with potential for type II or beta errors. 

Acknowledgment: None
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Introduction: Adductor canal block (ACB) has been successfully used for postoperative pain control after total knee arthroplasty (TKA). 

However, it is not effective in relieving posterior knee joint pain. The purpose of this study was to compare the additional use of infiltration 

between the popliteal artery and the capsule of the knee (IPACK) after ACB with the additional use of periarticular multimodal drug 

injection (PMDI) during surgery to evaluate the effectiveness of IPACK. 

Materials and Methods: Among patients who had received TKA under spinal anesthesia from June 2017 to December 2017, 50 who 

underwent ACB with additional IPACK and 50 who received PMDI were selected. Subsequently, we compared the postoperative pain 

numerical rating scale (NRS), number of times and amount of patient-controlled analgesia, use of additional pain medication, duration of 

the procedure, and complications associated with the procedure between the two groups. 

Results: There was no significant difference in patient information between the two groups. NRS measured at rest and 45° knee flexion 

at days 1 and 2 after surgery was significantly lower in the IPACK group than in the PMDI group. The resting NRS measured at day 3 after 

surgery was also significantly lower in the IPACK group than in the PMDI group, and the NRS at 45° knee flexion measured from day 3 to 

day 5 showed a significant reduction in the IPACK group. The number of times and total amount of patient-controlled analgesia on the first 

day after surgery were higher in the IPACK group than in the PMDI group. There was no significant difference in the amount of additional 

opioids used between the two groups. The IPACK group had a significantly longer duration of surgery than that of the PMDI group. No 

complications related to the procedure occurred. 

Conclusion: IPACK is considered to be a safe and effective method for controlling acute phase pain in patients undergoing TKA. 
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Introduction: It is not well known how much the position of femoral guide pin can be changed to the ideal anatomical position other than 

high-deep position with modified transtibial technique using a 10mm-offset femoral guide. In this study, we investigated the versatility of 

positioning the femoral guide pin in the range of high-deep to low-shallow position. 

Materials and Methods: This study was conducted prospectively for consecutive patients who underwent ACL reconstruction between 

Aug 2015 and Feb 2017, after approval of Institutional Review Board Committee. Total of 19 patients was enrolled in this study. All patients 

had a single tunnel-double bundle transtibial ACL reconstruction with an allogenous quadriceps tendon-bone graft using a 10mm-offset 

femoral guide. The position of each pins on true lateral X-ray were numeralized by Bernard method. Postoperative CT was taken and 3D 

reconstructed to assess the location of femoral and tibial tunnel.  

Results: The average position of the pin was 17.9% in height and 38.9% in depth for the pin of the high-deep position, 31.5% in height 

and 42.6% in depth for the pin of the ACL footprint center, and 47.6% in height and 47.1% in depth for the pin of the low-shallow 

position. The position of the tibial tunnel center measured on 3D CT was 34.1% in AP, and 45.6% in ML. 

Conclusion: A wide range of femoral tunnel from high-deep to low-shallow could be covered with modified transtibial technique using 

a 10mm-offset femoral tunnel guide with lateral rotation, and native ACL femoral footprint could be easily reached by this technique 

without complication.  

Acknowledgment: The researchers claims no conflicts of interest.  
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Introduction: Total knee arthroplasty (TKA) presents a high risk of significant bleeding. Bleeding control is critical after TKA and blood 

transfusion is often required.This study aimed to evaluate the efficacy of absorbable hemostatic matrix(poloamer gum) in reducing blood 

loss and transfusion rates after TKA. 

Materials and Methods: A study that included 16 patients undergoing TKA was conducted in a CBNUH between May 2019 and June 2019. 

The hemostatic group received 2.5g poloxamer gum, apllied on uncovered bone around the prostheses, anothor the control group was 

not apllied a hemosatic agents. Total blood loss calculated as drainage bag for second postoperative day and hemoglobin level.  

Results: The decrease of serum Hb level at 24 hour post-op was 1.2+-1.2 and 1.3+-0.7 in hemostatic group and controlled group. Sum of 

drained hemovac bleeing for 24 h postop was 706 and 695 in hemostatic group and controlled group. 

Conclusion: There were no siginificant difference in Postoperative bleeding and sereum hemoglobin level. 
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Introduction: Anterior cruciate ligament (ACL) rupture is a serious injury in young and active patients. It is potential long-term 

complications including functional limitation, posttraumatic osteoarthritis of the knee.  

Materials and Methods: From June 2016 to June 2017, patients with acute ACL injury who received conservative treatment were selected 

as subjects. The average age was 31.8 years.; males were 24, and females were 7. All ruptures were diagnosed by magnetic resonance 

imaging (MRI). Conservative treatment included a long leg cast for 6 weeks and isotonic exercise for quadriceps and hamstring. Knee joint 

instability was evaluated with the side-to-side difference using the Telos device. Remained knee instability after conservative treatment, 

it undergo surgical treatement We compared with radiologic finding of MRI and Telos test between conservative treatment group and 

surgical treatment group. 

Results: The surgical group shows higer laxity in knee instability evaluated by 'side-to-side difference' measurement using Telos device. 

On the MRI test, the surgical group has the more loss of ACL than conservative treatment group and the conservative treatment was 

successful in partial rupture of the proximal attach site  

Conclusion: Surgical treatment is suggested to patients who have knee instability in the Stress test and severe rupture on the MRI, when 

acute ACL is diagnosted.  

Acknowledgment: None
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Introduction: Purpose: We analyzed the correlation between the patella tilt angle (PTA) and radiologic parameters to identify the factors 

affecting patellofemoral tracking in primary total knee arthroplasty. 

Materials and Methods: Materials and methods: Forty-eight knees that underwent primary TKA with patella resurfacing from May 2015 to 

April 2016 with a minimum of 1 year follow up were finally included. We evaluated the plain radiography and computerized tomography 

at preoperative and postoperative 1 year follow up period. Potential affecting radiologic parameters such as, position of patella, patella 

height, femoral component rotation, tibial component rotation, tibial tubercle trochlear groove distance(TTTGD) were included in the 

correlation analysis with patellofemoral tracking. 

Results: Results: Patellofemoral tracking was correlated with preoperative PTA, tibial component rotation, postoperative TTTGD. Stepwise 

multiple regression analysis was revealed that tibial component rotation was the most affecting factor regard to the patellofemoral 

tracking in our case series. 

Conclusion: Conclusion: Unintentionally, tibial component rotation has wide range of absolute value. To achieve the better patellofemoral 

tracking, we pay attention to decide the rotation of tibial component and to lateralize the femoral component as possible. 

Acknowledgment: The most important findings of this study were (1) post-operative PTA was correlated with pre-operative PTA, post-

operative TTTGD, and tibial component rotaion in axial plane. (2) Tibial component rotation in axial plane was the most affecting factor 

for patellofemoral tracking represented as post-operative PTA. (3) Tibial component rotation showed seriously inconsistent and internal 

rotation despite the identical manner or principle. 
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Case: In 2014, modified artificial arthrodesis method was first suggested by ‘Artificial fusion of infected Total Knee Arthroplasty using a 

flexible intramedullary rod bundle and an antibiotic-loaded cement spacer’ on the Journal of the Korean Orthopaedic Association. Since 

then, We have applied this method in two cases, where we recognized the possibility of unwanted consequences; popliteal neuro-vascular 

bundle damage caused by substantial amount of heat produced during vanco-cement polymerization. Here, we suggest ‘Semi-cylindrical 

shaped antibiotic-loaded cement spacer' in order to prevent thermal damage in popliteal area.   Making and hardening the semi-cylindrical 

shaped frame according to the size of the lateral, medial and posterior side of the popliteal compartment is the first step. The frame was 

made in advance in operational field, and already implemented vanco-cement polymerization, it does not cause heat damage in popliteal 

neuro-vascular bundle. Placing the cement-frame in the posterior compartment and then filling additional antibiotic-loaded cement within 

pre-existing cement frame is a second step.   With 'two-step antibiotic-loaded cement spacer' described above, the possibility of neuro-

vascular thermal damage can be reduced, as well as we can save the time and an effort required to remove surgical instruments. Actually 

we used various kind of surgical instruments in operation time, but when the cement block is filled in the joint space, it is difficult to 

remove the instruments inserted into the posterior compartment.   The above method can be easily used to make cement frame and do 

not need to remove surgical instruments, it is considered to be a useful method for performing joint fixation using multiple flexible IM and 

cement block. 

Acknowledgment: There is no conflict of interest 
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Case: Revision arthroplasty for delayed infection is very difficult and determined by many variables. Generally, two staged Revision is the 

conventional option for that. However, it becomes more difficult to solve, if delayed infection was accompanied by large bone deficiency 

due to pathologic fracture. We report a case of three staged revision arthroplasty using distal femoral structural allograft in delayed 

infection accompanied with periprosthetic fracture. An 80-year-old woman underwent total knee arthroplasty (TKA) for degenerative 

osteoarthritis of right knee 2 years ago. She visited our outpatient department because she had symptoms such as pain, swelling, heating 

and limited motion on right knee. She was diagnosed to delayed infection after TKA by laboratory investigations, and planned surgery. 

The day before surgery, she had pathologic fracture on right distal femur by slipping. First surgery involved removal of loosen metal 

components, debridement and fixation of bone fragments with multiple pinning. Antibiotics were injected for 8 weeks. C-reactive protein 

was normalized but bone fragments had osteolysis. Second surgery was performed. Bilateral heads of gastrocnemius muscle and bilateral 

collateral ligaments with bone plug were demounted. The similar size distal femoral structural allograft was cut according to the opposite 

femur length and fixed firmly to plates. After revision arthroplasty with constrained type devices, muscles and ligaments were sutured 

with pull-out technique. She was protected by brace for 2 months but multidirectional instability was continued. Lastly, bilateral collateral 

ligaments reconstruction surgery was done with Achilles tendon allografts. One year follow-up displayed the improved knee function from 

instability. 
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Case: May-Thurner syndrome (MTS), also known as the iliac vein compression syndrome, is a condition in which compression of the 

common venous outflow tract of the left lower extremity may cause discomfort, swelling, pain or blood clots (deep venous thrombosis) 

in the iliofemoral veins. Specifically, the problem is due to left common iliac vein compression by the overlying right common iliac artery. In 

this case report we have described an case of a 75-year-old female with MTS after performing right total knee replacement arthroplasty. 

The authors diagnosed May-Thurner syndrome through intravenous angiography and angiographic computed tomography on swelling 

and pain of the left lower extremities after performing right total knee replacement arthroplasty. We removed the thrombus using 

thrombolytic agent and mechanical thrombectomy, and then inserted the intravenous stent after angioplasty. As no case of May-thurner 

syndrome after performing total knee repacement arthroplasty has been reported in Korea, we would like to report this case along with a 

literature review 
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Introduction: A temperature sensitive, anti-adhesive poloxamer (TAP) hydrogel has been developed to reduce post-operative adhesion. 

The purpose of this study was to evaluate the efficacy and safety of TAP hydrogel on fascial adhesion and clinical outcomes including range 

of motion (ROM), pain, and patient satisfaction after total knee arthroplasty (TKA). 

Materials and Methods: 60 patients who underwent unilateral primary TKA for knee osteoarthritis were included and randomized to 

either TAP group or control group. After capsular closure, TAP hydrogel was applied on the fascial layer in 30 patients of the TAP hydrogel 

group while normal saline was applied to 30 patients of the control group. The primary variable was range of motion at postoperative 7 

days, 3 months, and 1 year. As secondary outcomes, degree of skin fold, fascial thickness measured with ultra-sonography, postoperative 

pain visual analogue scale (VAS), total cumulative analgesics consumption, clinical scores, and degree of satisfaction were evaluated 

Results: There were no significant differences in ROM after surgery between the two groups. However, the degree of suprapatellar skin 

folding in the TAP hydrogel group was less than that of the control group at 6 weeks after surgery (p = 0.041). There were no significant 

differences in postoperative fascial thickness, pain VAS, analgesics consumption, clinical scores, or degree of satisfaction. No surgical site 

complication was observed. The use of TAP hydrogel failed to enhance ROM. However, application of TAP hydrogel on the fascial layer 

after capsular closure in TKA may decrease early postoperative fascial adhesion without any complications. 

Conclusion: The use of TAP hydrogel failed to enhance ROM. However, application of TAP hydrogel on the fascial layer after capsular 

closure in TKA may decrease early postoperative fascial adhesion without any complications. 
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Introduction: Although microfracure is widely accepted as an effective treatment option for knee chondral lesions, little is known about 

the deterioration of clinical outcomes and radiological findings in middle-aged patients. Therefore, this study was conducted to evaluate 

the clinical and radiological changes after microfracture of knee chondral lesions in middle-aged Asian patients. 

Materials and Methods: Seventy one patients between the age of 40 - 60 who underwent arthroscopic microfracture surgery for localized 

full-thickness knee cartilage defects from January 2000 to September 2015 were included. The recovery status of chondral lesions was 

based on the magnetic resonance observation of cartilage repair tissue (MOCART) score measured through postoperative magnetic 

resonance imaging (MRI). Clinical and radiological results were reviewed, and survival rate was evaluated by conversion to arthroplasty or 

osteotomy. 

Results: The mean age of the patients at surgery was 51.3 ± 4.7 years (range, 40 - 60 years), and the mean follow-up period was 7.2 ± 

2.6 years (range, 1.0 - 17.4 years). The MOCART scores of 32 patients at mean postoperative 2.1 years showed three cases (9%) of full 

recovery, two cases (7%) of hyperplastic recovery, 23 cases (70%) with more than 50% filling, and 4 cases (14%) with less than 50% 

filling. Clinical scores improved significantly at one year after surgery (p < 0.05). However, scores deteriorated over time after postoperative 

one year, and the mean values reached preoperative levels at postoperative 10 years. Significant radiological progression of arthritic 

change (Kellgren-Lawrence grade) was observed at 5 years after surgery. Four patients underwent total knee arthroplasty during follow-

up. 

Conclusion: Most patients showed more than 50% of defect filling at 2 years after surgery on MRI. Clinical results of microfracture of knee 

chondral lesion showed the best improvement at postoperative 1 year but gradually worsened thereafter until postoperative 10 years. 

Radiological arthritic progression was observed from 5 years after surgery. 
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Introduction: Total knee arthroplasty (TKA) is the definite treatment for osteoarthritis and the mobile-bearing knee is designed to allow 

antero-posterior and rotational movement of the knee during flexion while keeping the loaded articular contact area to the maximum. 

Rotational mobility of bearing surface improve patellofemoral tracking. The purpose of this study was to compare postoperative radiologic 

outcome between mobile bearing TKA and fixed bearing TKA for patellofemoral tracking. 

Materials and Methods: A retrospective review of patients who underwent TKA by a single surgeon with mobile bearing (Buechel and 

Pappas knee system, Endotec, FL, USA) and fixed bearing (Columbus®, B. Braun, Melsungen, Germany) implant from 2009 to 2018. 

Total 583 knees are enrolled including mobile bearing TKA (n = 212) and fixed bearing TKA (n = 371). The preoperative and postoperative 

merchant views were reviewed to evaluate patellofemoral osteoarthritis using Iwano classification. If there was arthritis change, the lesion 

was evaluated in 2 groups (medial facet, lateral facet) (Fig.1). 

Results: Mean follow up periods were 5.2 years (range 3.2 to 6.1). There was no significant difference of the grade and location of 

patellofemoral osteoarthritis between two groups (mobile bearing TKA and fixed bearing TKA) preoperatively (P = 0.179). There was also 

no significant difference of the grade and location of patellofemoral osteoarthritis between two groups postoperatively (P = 0.241). 

Conclusion: There was no significant difference in postoperative patellofemoral osteoarthritis at 5 years between mobile bearing TKA and 

fixed bearing TKA. 
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Case: Synovial folds of joints have many physiologic functions. But under some conditions, the synovial fold may be a pathogenic factor. 
This article describes a case of pathologic impingement of synovial fold of posterior cruciate (PCL) in bilateral knees. A 40-year-old woman 
was admitted to hospital with both knee pain. It has been more than 10 years since the vague pain occurred and especially, standing long 
time made knee more painful. On a physical examination, there was no specific findings. On the magnetic resonance imaging (MRI), there 
were medial synovial folds of PCL which was entrapped in medial tibiofemoral joint. The knee arthroscopy was performed under general 
anesthesia. During passive knee extension, the fold was entrapped in the medial tibiofemoral joint. The entrapped tissue of synovial fold 
was resected. The surgery was finished after confirming that remaining synovium was not entrapped. After six months of surgery, the 
patient's symptom was completely resolved, and the range of motion was full. The medial synovial fold of the PCL is a normal synovial 
structure that can be seen on MRI and in cadaveric studies. It is unlikely to be related with aging process because there was no significant 
relation between prevalence and age, osteoarthritis, anterior cruciate ligament tear and medial meniscus tear. During knee extension, the 
posteromedial (PM) bundle of PCL constricts, and the medial condyle of femur starts to move backward against the concave up-slope of 
the medial tibial plateau, which provides greater congruity. The lateral femoral condyle also continues to roll forward and medially over the 
downslope, causing the femur shaft to rotate medially. Thus, these authors suggest that this screw home movement and constriction of 
PM bundle make impingement of the PCL during knee extension. Although synovial fold of PCL is normal synovial structure, but surgical 
excision is necessary if pain is caused by entrapment of synovial fold. Therefore, if there is vague pain that cannot be explained otherwise, 
careful observation of PCL fold in MRI is needed. The authors obtained satisfactory results after removing PCL plica in both knees that 
cause symptoms with arthroscopes. Therefore, we reported this with a review of the literature. 
Acknowledgment: None 
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Case: A healthy 15-year-old female presented with the chief complaint of right knee pain and swelling after a feeling of “giving out” of her 
right knee while walking on uneven surfaces. She used to play soccer but she had never complained of any discomfort or instability of her 
right knee before. Plain radiographs showed the shallow fractured fragment in her right knee joint. Radiologic index of patellar height was 
within normal range (Insall-Salvati method=1.21, Blackburne-Peel method=0.86) and lateral patellar tilt (congruence angle=15.2°) was 
observed on merchant view. No trochlear dysplasia was observed. Magnetic resonance imaging (MRI) acquired at the time of presentation 
demonstrated an osteochondral fracture of lateral femoral condyle, osteochondral lesion on the posterior aspect of LFC and bone marrow 
edema on distal-lateral lateral femoral condyle, two-third of posterior half of tibial plateau. Bone bruises on the medial facet of patella and 
partial rupture of medial patellofemoral ligament was also found on MRI. Computed tomography showed no torsional deformity (femoral 
anteversion=14.3°, tibial torsion=32.4°) and tibia tubercle- trochlear groove (TT-TG) distances was 17.2mm.  Arthroscopically assisted 
reduction and internal fixation of osteochondral fracture of lateral femoral condyle was planned with bioabsorbable pin. Arthroscopic 
examination demonstrated the osteochondral lesions on the posterior surfaces of the lateral femoral condyle and about 2.3x1.7cm 
sized, measured by an arthroscopic probe that had a width of 5mm at its tip, floating osteochondral fragment in the knee joint. lateral 
parapatellar small incision was made just lateral to the patella bone and the capsule was incised. Arthroscopically assisted reduction and 
fixation of the osteochondral fragment with four bioabsorbable ActivaPin™s(Bioretec, Tampere, Finland) was accomplished. Anatomical 
reduction was confirmed with intraoperative arthroscopic examination and postoperative x-ray. Postoperatively the patient wore knee 
brace with incremental range of motion exercise for 8 weeks and were treated with protected weight bearing. At 12 months of surgery, 
the patient had no complaint of pain or discomfort of her right knee and returned to full activity. Range of motion was maintained in 
full and Knee society score was 95 at 18 months of final follow up. Osteochondral injury at the weight-bearing portion of the LFC is not 
uncommon after patellar dislocation; however, injury at the posterior aspect of the LFC must not be ignored. The posterior LFC injury after 
the patellar dislocation may be a contact injury between the patella and LFC accompanied by over 90° of deep knee flexion. Fixation with 
bioabsorbable pins may be considered as a treatment option for osteochondral injury after patellar dislocation, including injury to the 
posterior aspect of the LFC.   
Acknowledgment: This study was coordinated by all authors. 
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Case: A 36-year-old woman who gave birth to a C-section a week ago, and has been hospitalized with left knee pain that started two 

months ago, significant enough to prevent weight bearing. There was no history of knee injury or disease. On knee examination, an 

effusion and patellofemoral and lateral joint line tenderness were noted. Knee range of motion was full but painful. Radiographs revealed 

minor osteoarthritic changes. Laboratory values were within normal limits, including those associated with infection. Magnetic resonance 

imaging showed decreased and heterogeneous signal intensity on T1-weighted images within the medial and lateral femoral condyle and 

patella. The T2-weighted images showed a mixture of high signal intensity in the same area. This indicates that it is consistent with bone 

marrow edema as well as an edema to the adjacent soft tissues. Bone scanning showed increased uptake of radioisotope in the medial and 

lateral femoral condyle and patella. The bone density test results showed normal bone density. The patient was diagnosed with transient 

osteoporosis of knee and managed medically with bisphosphonates, analgesics and continued non-weight-bearing status. At the 1-month 

follow-up, her symptoms had improved significantly. The patient progressively increased weight bearing as tolerated over the subsequent 

weeks. At 3-months follow-up, symptoms had completely resolved. MRI images taken again for 3 months later showed normal signal 

changes in both femoral condyle and patella. And bone Marrow edema was significantly reduced in T1 and T2 weighted images compared 

to the previous one. Transient osteoporosis is uncommon and more so that occurs in the knee joint. But transient osteoporosis is typically a 

self-limiting condition that can be challenging to diagnose and treat. The clinician must be aware of this entity, as well as its typical course, 

to prevent unnecessary testing and invasive intervention. 

Acknowledgment: No benefits in any form have been received or will be received from a commercial party related directly or indirectly to 

the subject of this article. All authors have no conflicts of interest. 
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Case: Patellar tendon disruption after or during TKA is rare, but devastating complication. Many series of methods have been 

demonstrated including primary repair and patellar tendon reconstruction such as muscle flap, Achilles tendon allografts, whole extensor 

mechanism allografts to treat patellar tendon disruption. We present a case of patellar tendon rupture after TKA. A 72-year-old female 

patient visited our clinic because it was difficult to walk with both knee pain that lasted for three years. The patient underwent arthroscopic 

surgery on both knees in 2015 and subsequently complained of both knee pain. In both medial compartments on the x-ray, severe OA 

was observed, the range of motion was 15 to 40 degrees on both knees. On February 18, 2019, we performed TKA on the right knee 

and left knee after 1 week. After the operation, the right knee was fine, but the left knee shows patella alta, and it becomes worse after 

2 months. Under Patellar tendon rupture suspicion, reoperation was performed on April 8, 2019. In the operation field, it was diagnosed 

as patella tendon rupture after TKA, and patellar tendon reconstruction using the Achilles tendon and calcaneous bone block allograft 

was performed. The patellar tendon was completely ruptured at the tibia insertion site and had no remnant. The tibial tuberosity was cut 

into a calcaneous bone block shape, the bone block was inserted, screw fixation and k-wire wiring was performed. After confirming that 

the bone block was firmly fixed, the Achilles tendon was divided into proximal bifurcations, augmented to the patella. And then sutured 

Achilles tendon allograft to the vastus medialis and vastus lateralis. After confirming that it was firmly augmented, the drain was inserted 

and the operation was completed. After the operation, long leg splint was applied for 1 month, and then ROM exercise and partial weight 

bearing ambulation started. The current ROM is 90 degrees and the extenson lag is 10 degrees. Patellar tendon disruption following 

total knee arthroplasty (TKA) is a challenging complication and there remains a lack of consensus about the most optimal treatment. 

Primary repair has had very poor results and autogenous augmentation also can be problematic because of the poor local tissue quality. 

Numerous studies shows acceptable results of Achilles tendon allograft reconstruction in patellar tendon disruption after TKA but long-

term outcomes are variable. So more researches about long-term follow up of Achilles tendon allograft reconstruction of patellar tendon 

disruption will be needed. 

Acknowledgment: Thank you to all of you who helped to write this paper. 
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Introduction: Periprosthetic fracture after UKA is rare but serious complication because conservative treatment of periprosthetic fracture 

after UKA is easy to fail and revision surgery to total knee arthroplasty may be need. We investigated five cases of periprosthetic fractures 

in UKA performed in our hospital for five years. 

Materials and Methods: We reviewed the medical records of patients who underwent UKA surgery between 2014 and 2019. Of these 

patients, 4 patient (5 cases) had fractures after UKA. We evaluated the demographic data such as age, gender, pre-morbidity, pre-

operative varus and post-operative varus. 

Results: Periprosthetic fracture occurred five cases in four patients. One patient performed both UKA occured both periprosthetic 

fractures. All patients with fractures after UKA were female and mean age 73 years old. One out of four patients had a history of 

arthroscopic meniscal resection ten years ago and the remaining three had no history of surgery. None of the four patients had RA. 

The mean pre-operative varus was 4.54° and post-operative varus was 3.48 °. In all cases, fractures were found within 1 month after 

surgery. Screw fixation was performed in 3 cases of minimally displaced fracture and revision total knee arthroplasty performed in 2 cases 

of displaced fracture. Among the 3 screw fixation cases, 2 cases underwent revision TKA after screw fixation. A case was due to the 

progressive displacement and B case was due to postoperative falling down fracture. The last C case undergone screw fixation has been 

healed fracture site and the outcome was good. D and E cases with revision total knee arthroplasty after UKA periprosthetic fracture were 

also good without revision surgery. 

Conclusion: Periprosthetic fractures can be treated conservatively or surgically depending on the stability of fracture configuration. But 

common consensus suggests that periprosthetic fracture should be treated surgically, either with a revision to total knee replacement using 

metal block or internal fixation of the fracture with screw or plate. Revision TKA in case of periprosthetic fracture after UKA can correct 

malalignment and ligament laxaty, and it reduce the muscle atrophy because of the early ambulation, so it is good in pain and function. We 

performed revision TKA in 4 cases. 2 cases were treated after screw fixation of the fracture because of the gradual displacement increase 

and falling down fracture, and 2 cases were treated revision TKA initialy. All the 4 cases showed good outcomes. 1 case of screw fixation 

was satisfactory with good alignment and minimal displacement. In conclusion, periprosthetic fracture treatment after UKA should be a 

surgical method and the type of surgery should be determined according to the preop evaluation and the degree of displacement of the 

patient. 

Acknowledgment: Thank you to all of you who helped to write this paper. 
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Case: Recently, the anterolateral ligament (ALL) has been regarded as an important structure involved in rotational instability associated 

with anterior cruciate ligament (ACL) rupture. Many successful results of a combined ACL and ALL reconstruction have been reported. We 

report a case of a 51-year-old soldier who underwent ACL reconstruction with a trans-tibial technique in an outside hospital 10 years ago 

without a significant trauma event, but he demonstrated rotational instability and grade 3 in a pivot shift test. Preoperative MRI showed 

a high-grade partial tear on ACL graft and a complete rupture of ALL. Therefore, revision ACL reconstruction was performed with the 

outside-in technique and ALL reconstruction using the minimally invasive anatomical technique. The follow-up time was 24 months. At the 

last follow-up, the patient had a full range of motion. The Lysholm, subjective IKDC, and objective IKDC score were improved. The Tegner 

activity scale at the last follow-up was higher than before surgery. Prior to surgery, anterior drawer test and Lachman test were grade 2 

and pivot shift test was grade 3, all grade 0 at the last follow-up. At 2-years postoperatively, ACL and ALL graft were intact on follow-up 

MRI and excellent synovialization of ACL was confirmed in 2nd-look diagnostic arthroscopy. The combined ACL and ALL reconstruction in 

a patient with ACL revision surgery is an effective and useful solution and leads to successful functional outcome. 

Acknowledgment: The authors would like to thank Dr. Seung Hoo Lee for helping us this data collection.  
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Case: A 20 year old man presented 1month history of left calf pain with limping and coldness. He is a soldier. He fell into a tank hatch 

by an accident 1 month ago. After that accident, he had left calf clamping pain and limping gaite. On his physical examination, his left 

lower leg was cold and foot color was paler. Motor power was decreased to grade 4. And sensory deficit was 5/10. Popliteal artery pulse 

was slightly diminished and dorsalis pedis artery pulse was weak. On the left knee simple x-ray, there was no bony abnormalities. On the 

doppler sonogram, there was decreased amplitude of left proximal popliteal artery. And compared with right popliteal artery, disappeared 

biphasic pattern of left distal popliteal artery. Bibasic pattern of left distal popliteal artery disappear when compared to right popliteal 

artery. However, angio CT formal reading was normal. On digital infrared thermal imaging(DITI), temperature of left lower leg possessed 7 

degree lower than right lower leg. On the MRA, there was decreased artery size below popliteal artery compared with right side. On the 

MRI, there was the left posterior deep muscle swelling and edema. It means there might be the contusion. There was no significant luminal 

narrowing of superficial femoral artery and deep femoral artery, however, we can see the short segment narrowing of popliteal artery on 

angiography. So we operated popliteal artery angioplasty with saphenous vein patch. we performed  DITI, 10 days later the operation. We 

can see the increased left lower leg temperature compared with preoperative DITI. But there was still temperature difference between left 

and right leg. 4 months post-operation, we performed DITI again. There was no temperature difference between left and right leg. And 

he did not complain leg pain anymore. So, his final diagnosis was traumatic popliteal artery entrapment syndrome. And DITI is useful and 

none invasive diagnostic tool for evaluation of vascular insufficiency.   

Acknowledgment: None 
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Introduction: Tunnel widening after anterior cruciate ligament (ACL) reconstruction is associated with various mechanical and biological 

factors. The method of graft fixation may be an important factor underlying bone tunnel widening. The aim of this study is to compare 

tunnel widening of autogenous hamstring ACL reconstruction using cortical button versus cross-pin femoral fixation 

Materials and Methods: This study followed the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines. 

The online PubMed, Embase, and Cochrane Central Register of Controlled Trials databases were searched from inception to April 1, 

2019. The study included all levels of evidence in studies that reported femoral tunnel widening and compared cortical button and cross-

pin femoral fixation for ACL reconstruction with hamstring autografts. For the meta-analysis, the investigators extracted data on tunnel 

widening from each study, including sample size and magnitude of tunnel widening after ACL reconstruction.   

Results: A total of 6 studies representing 344 knees were included. Using transtibial techniques for ACL reconstruction, mean absolute 

amount of femoral tunnel widening was found to be significantly greater for cortical button fixation than for transfemoral cross-pin 

fixation (0.30 mm; 95% confidence interval [CI] -0.56~-0.05 mm; p=0.02). Using the transtibial technique, mean relative percentage of 

femoral tunnel widening was significantly greater for cortical button fixation than for transfemoral cross-pin fixation (5.73%; 95% CI -1.14-

10.32%; p=0.01). 

Conclusion: The present meta-analysis revealed greater widening of the femoral tunnel when using cortical button fixation for hamstring 

ACL reconstruction via the transtibial technique than when using transfemoral cross-pin fixation. Femoral tunnel widening by absolute 

diameter and by relative percentage was greater using cortical button fixation than using transfemoral cross-pin fixation.  
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Introduction: This study aimed to investigate the effects of weight change and physical activity on the level of knee pain and health-related 

quality of life in East Asian women with knee osteoarthritis using population-based data 

Materials and Methods: A total of 564 women (mean age, 68.2 years, standard deviation, 8.9 years) aged 50 years or older with knee 

osteoarthritis (Kellgren-Lawrence grade ≥2) were included in the data analyses from the fifth Korea National Health and Nutrition 

Examination Survey. Data regarding the radiographic grade, weight change during the past year, physical activity, level of knee pain, 

and health-related quality of life (EuroQOL five-dimension [EQ-5D] index) were collected. Multiple regression analysis was performed 

to identify factors significantly affecting the level of knee pain and health-related quality of life in subgroups according to the body mass 

index (BMI) range (≤22.5, between 22.6 and 27.5, and >27.5 kg/m2). 

Results: In women with 22.5 kg/m227.5 kg/m2, weekly hours of moderate-intensity activity showed significant negative correlation with 

EQ-5D. 

Conclusion: The effects of weight change and physical activity on knee pain and health-related quality of life could be different according 

to BMI ranges. Well-designed interventions to improve both knee pain and health-related quality of life need to be investigated in future 

studies that would assess physical activity, diet, and weight changes.   
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Case: We report a case of  intraarticular tophaceous gout that was misdiagnosed as a giant cell tumor around the infrapatellar fat pad in 

the knee. 
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Introduction: To identify the healing status of posterior root tear of medial meniscus by second¬look arthroscopy in patients following 

combined open wedge high tibial osteotomy (OWHTO) and arthroscopic repair of the medial meniscus. 

Materials and Methods: From January 2014 to March 2018, 102 patients underwent OWHTO with arthroscopic repair for posterior root 

tear of medial meniscus. Sixty-eight patients were available for second¬look arthroscopic evaluation. There were 50 patients using all-

inside technique (Fast-Fix, Smith & Nephew, Andover, MA) and 18 patients using pull-out suture technique. The mean age was 60.3 (range, 

50 to 71) years old and the mean follow¬up period was 12.6 months (range, 8.2 to 21.1 months). 

Results: By second-look arthroscopy, there were 8(11.8%) complete healing, 30(44.1%) lax healing, 21(30.9%) scar tissue healing, and 

9(13.2%) failed healing of posterior root tear of medial meniscus. In patients using all-inside technique, there were 3(6.0%) complete 

healing, 23(46.0%) lax healing, 17(34.0%) scar tissue healing, and 7(14.0%) failed healing. In patients using pull-out suture technique, 

there were 5(27.8%) complete healing, 7(38.9%) lax healing, 4(22.2%) scar tissue healing, and 2(11.1%) failed healing. 

Conclusion: This study showed a lower failure rate of healing of posterior root tear of medial meniscus after combined OWHTO and 

arthroscopic medial meniscus root repair procedure. The pull-out technique showed higher healing and lower failure rate than all-inside 

technique. However, there were no significant differences between two groups. 
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Case: Introduction: The prevalence of periprosthetic fractures following total knee arthroplasty (TKA) is  increasing. Fixation of distal 

femoral fractures remains a challenge, especially after TKA. The treatment is technically difficult and the complication rates are relatively 

high. Internal fixation of these fractures using locking plates has become popular. However, the gold standard for the treatment has not 

been established. Therefore, the need for a stronger and long-lasting technique is essential. In this article, we present double locking plate 

fixation for periprosthetic distal femur fractures after total knee arthroplasty.   Case presentation: A 64-year-old woman with left knee 

osteoarthritis underwent TKA. At 5 years postoperatively, she was involved in a twisting injury from ground-level. The radiographs showed 

a distal oblique periprosthetic femur fracture with a well-fixed total knee arthroplasty. The patient elected to undergo double plate fixation 

of her distal femur fracture. Under spinal anesthesia, a sterile tourniquet was used, then an arthrotomy was made using the old midline 

incision and a medial parapatellar approach. Following reduction, double locking plates were placed medially and laterally and stabilization 

was provided using locking cortical screws in the distal femur. For each plate, divergent screws were placed in the distal fragment. A 

plaster splint was applied with the knee in 30° of flexion. The patient’s pain was controlled postoperatively, and she worked well and was 

discharged home on postoperative day five. The first postoperative visit was at two weeks; the patient had some swelling and quadriceps 

weakness, and the incision was healing well. The splint was removed four weeks later and range of motion (ROM) exercises were begun. 

She was able to bear weight as tolerated six weeks after surgery. At 8 weeks, X-rays remained unchanged. At 12 weeks, ROM was 0-120° 

and radiologic union was observed. At 6 months, weight-bearing scanogram was taken and there was no correction loss or malalignment.   

Discussion: The incidence of periprosthetic fractures after TKA, currently ranging from 0,3 to 3%, is also likely to increase in the future. A 

variety of treatment options are introduced depending on the stability of the prosthetic components, fracture pattern, bone stock quality, 

presence of any other implants, and general physical condition of the patient. Although more research is needed to better define the 

ideal construct for fixation of distal femur fractures, these principles of using double plates with adequate working length will optimize 

outcomes. 

Acknowledgment: None

Keywords: periprosthetic femoral fracture, total knee arthroplasty, double plate fixation



384

The 63rd Annual Congress of the Korean Orthopaedic Association

Poster Sessions

 Presentation No. 139  

Title: An interesting case of post-traumatic tibialis anterior muscle herniation: Fascia repair using autologous fascia lata

Authors:  JONG HOON KIM1 , SANG YEONG CHOI1 , JI SOO KIM1 , WOO JOO JEON2 , HYUN WOO SUNG1 

Presenter: JONG HOON KIM Corresponding Author: JONG HOON KIM Field: Knee

Affiliation: 1. CENTUM HILL HOSPITAL { Orthopaedic } , 2. GANGNAM BON ORTHOPAEDIC CLINIC { Orthopaedic }   

Case: Backgrounds muscle herniations usually present in athletes especially in the lower legs; occurring through defects in the deep fascial 

layer of the muscles and typically seen following local blunt trauma or muscle hypertrophy after strenuous exercise. Management of muscle 

hernias varies from conservative therapy to surgical repair.   Case report A 31-year-old male soccer player was applied to sports medicine 

clinic with a resistant swelling in his right leg, which is painful especially during training. He reported a direct trauma of his opponent’s shoe 

cleat 5 months ago in soccer game. Since the symptoms were not relieved with conservative methods, surgical repair of the defect was 

offered. longitudinal skin incision overlying the swelling was used and a defect in the deep fascia measuring 15cms X 5 cms in width was 

noted through which the tibialis anterior muscle was bulging out. Deep fascia was undermined and underlying muscle separated. Then 

fascia lata graft of the required dimension was taken from the ipsilateral thigh and was spread over the defect (Fig 3). Graft was sutured 

to the surrounding deep fascia sutured maintaining sufficient tension by interrupted mattress knots. Both the donor and host areas were 

closed layers after achieving haemostasis. Compression dressings were applied. Patient was allowed full weight bearing mobilisation after 

five days and sutures were removed after 10 days. Compression bandage was used for two months. At two months follow-up he was 

found to be symptom free and was advised to return to work. 
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Introduction: Many current designs of Unicompartmental Knee Replacements (UKR) are designed for the western population. The tibiae 

are generally smaller in Asians resulting in a possible mismatch in the size of the implant and bone, leading to higher risk of postoperative 

fractures. The primary aim of the study was to create 3-dimensional (3D) computational finite element analysis (FEA) model for the 

biomechanical study of the proximal tibia after UKR. The secondary aim was to analyse the stresses and strains built up within the proximal 

tibia after UKR and to assess the risk of fracture. 

Materials and Methods: 3D geometry of the UKR components was produced using SolidWorks, and geometry of the cadaveric knee was 

constructed using MIMICS via CT images. Finite element models of the knee with and without the implanted UKR were generated using 

the Abaqus FEA software. The FEA models and results were then correlated with our experimental cadaveric biomechanical study (below). 

12 tri-axial stacked strain rosettes and 6 uniaxial strain gauges were mounted on the cadaveric tibia (female, 56 years old). The tibia was 

loaded to 3 times body weight (a rate of 10 mm/min and hold at maximum load for 30 seconds) before and after implantation of UKR. 

The vertical loading system consisted of a custom designed fixture incorporating a femoral knee arthroplasty component. The loading was 

designed to replicate physiological loading condition of 60-40% medio-lateral tibia plateau load distribution. The loading sequence was 

repeated twice, allowing it to relax for 15 minutes before the next and the average of three readings was recorded. 

Results: Uniaxial strain gauges revealed greater compressive forces at the anterior and posteromedial regions of the UKR implanted knee. 

The strain readings collected from the uniaxial and rosette strain gauges in the UKR knees were higher than that in the intact knees. Loads 

applied to the intact knees were evenly distributed throughout the entire tibia. However, most of the forces in the UKR implanted knees 

were transmitted to the distal end of the implant due to the significantly greater stiffness of the implant compared to bone, leading to 

greater strain at the bone-implant interface. The results from the FEA models were similar to the observed trends in the cadaveric study 

based on regression analysis   

Conclusion: The current FEA models correlated with experimental cadaveric results and can act as a starting point for future biomechanical 

studies involving UKRs. Improvements in the design of the UKR to limit strain at the bone-implant interface and to reduce risks of 

periprosthetic fractures can be planned using this FEA model. 

Acknowledgment: Department of Orthopaedic Surgery, National University Hospital, Singapore Department of Orthopaedic Surgery, Ng 

Teng Fong General Hospital, Singapore Engineering Cluster, Singapore Institute of Technology, Singapore 
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Case: 42세 여자 환자가 넘어지면서 발생한 좌측 슬관절의 통증 및 부종을 주소로 내원하여 시행한 단순 방사선 검사상 슬개골 골절 진단 하에 입원하였

다(Fig. 1). 술 전에 시행한 혈액 응고 검사는 정상 소견이었고, 신장은 169cm, 체중은 71kg으로 body mass index (BMI)는 24.86kg/m2 이었다. 과거

력에서 호르몬 치료 경험이나, 정맥혈전 기왕력은 없었고 비흡연자였다. 수술은 수상 후 4일 째 관혈적 정복 및 장력대 강선 고정술을 시행하였다(Fig. 2). 

수술시간은 약 55분, 지혈대는 사용하지 않았다. 술 후 1일째부터 무릎 관절 운동 및 목발을 이용한 보행을 시작 하였고 술 후 4일째 퇴원하였다. 퇴원 후 

6일째인 술 후 10일째 발생한 우측 흉통 및 객혈을 주소로 내원하여 시행한 혈액검사상 D-dimer와 F.D.P(fibrin degradation products) 수치가 각각 

1127.0과 6.9로 증가 되었고, Lupus anticoagulant(LAC) 수치가 증가된 소견이었다. 컴퓨터 단층촬영 정맥조영술(CT venogram) 검사에서 좌측 대퇴 

정맥에 혈전에 의한 음영결손 소견이 보이고(Fig. 3), 양측 폐동맥에서도 폐색전에 의한 음영결손 소견이 관찰되었다(Fig. 4). 환자는 급성 폐 색전증과 심

부 정맥 혈전증 진단하에 3일간 저 분자량 헤파린(Enoxaparin sodium 60mg/0.6ml)을 3일간 피하주사 치료를 하였고, 흉부 증상 발생 5일째인 술 후 

15일째 증상 호전되었다. 와파린은 6개월간 복용하였다. 

Acknowledgment: 심부 정맥 혈전증과 폐 색전증은 정형외과 수술 후 발생할 수 있는 심각하고 치명적인 합병증으로 인공관절 치환술이나 고관절 골

절 또는 다발성 골절 등에서 흔하며, 증상이 없는 경우가 대부분이다. 저자들은 정맥 혈전 색전증 발생의 위험 인자가 없는 슬개골 단일 골절 환자에서 수

술 후 증상이 있는 폐 색전증이 발생한 42세 여자 환자를 경험하였다. 2012년 제9차 미국흉부의학회 (American College of Chest Physicians, ACCP) 

가이드라인에서는 단일 하지 외상 환자에서는 증상을 동반한 정맥혈전 색전증은 매우 드물게 발생하기 때문에 혈전 예방약제의 사용이 권장사항은 아니

다6). 저자들이 검색한 바로는 슬개골 단일 골절 환자에서 증상이 있는 폐 색전증의 발생을 보고한 국내외 연구가 아직 없어 문헌 고찰과 함께 보고하고자 

한다. 
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Introduction: The anatomical landmarks commonly used to achieve correct femoral component rotation in total knee arthroplasty are the 

posterior condylar axis (PCA), anteroposterior axis (APA), and transepicondylar axis (TEA). Preoperatively, the relationships among these 

rotational landmarks can be assessed using either magnetic resonance imaging (MRI) or computer tomography (CT). The purpose of this 

study was 1) to compare the preoperative assessment of femoral rotational alignment between MRI and CT and 2) to determine how 

these preoperative assessment with MRI and CT are consistent with intraoperative measurements. 

Materials and Methods: We retrospectively reviewed preoperative CT and MRI images of 110 knees in 110 patients. All patients had 

osteoarthritis and were awaiting TKA. The angles between PCA (reference line) and anatomic TEA (aTEA) and APA in CT and MRI were 

measured using 3D image reconstruction/analysis program (Amira™ Software for windows, ThermoFisher Corp). Two surgeons reviewed 

all 110 scans. To assess both intra- and inter-observer reliability, one of the surgeon repeated the measurements after a 3-week interval. 

The values measured on the pre-op images were compared with the measurements obtained in the intra-op field. The study population 

was subdivided based on coronal deformity (mechanical tibiofemoral varus angle <10° or ≥10°) and grade of osteroarthritis (K-L grade 3 or 

4) for further evaluation. 

Results: The mean aTEA-PCA (6.2 ± 1.9° with CT and 5.1 ± 1.8° with MRI, p=0.001) and APA-PCA angles (4.7 ± 2.1° with CT and 3.5 ± 

2.0° with MRI, p=0.012) were significantly differed between CT and MRI. However, in K-L grade 3 subgroup analyses, unlike the other 

subgroups, aTEA-PCA (5.6 ± 1.4 with CT and 5.3± 1.7 with MRI, p=0.197) and APA-PCA angles (4.1 ± 1.9° with CT and 3.8 ± 2.1° with 

MRI, p=0.217) were not different between CT and MRI. Intra-operatively, the mean aTEA-PCA angle was 4.7 ± 1.1° and the mean APA-

PCA angle was 3.2 ± 0.9°. The agreement between measurement on CT/MRI and intra-op measurement assessed using Kappa statistics 

were 0.71 (aTEA-PCA angle), 0.66 (APA-PCA angle) in CT and 0.83 (aTEA-PCA angle), 0.84 (APA-PCA angle) in MRI respectively. 

Conclusion: reoperative assessment of femoral rotational alignment with MRI had almost perfect correlation with intraoperative 

measurements. Except for patients with K-L grade 3 knee osteoarthritis, the preoperative assessment with CT may cause excessive external 

rotation of femoral component owing that CT does not consider the cartilage of the femoral condyles. 
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Case: Infrapatellar fat pad is one of the knee fat pads interposed between the joint capsule and the synovium. Injury in this region is 

relatively common. However, Infrapatellar fat pad avulsion injury is very rare. The authors experienced a case of a 24-year-old male with 

right knee hyperflexion trauma history, who presented with anterior knee pain. MRI of right knee showed Infrapatellar fat pad avulsion 

injury from tibial tuberosity and large amount of joint effusion. One month after conservative treatment, pain was relieved. Also, One 

month follow-up MRI showed large amount joint effusion were absorbed and replaced by scar tissue around tibial tuberosity.  We reported 

a case of a infrapatellar fat pad avulsion injury, which has not been reported in the Korean literature. 

Acknowledgment: Conflicts of interest : The authors have nothing to disclose. 
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Introduction: The aim of this study was to analyze the differences of the clinical outcomes of arthroscopic anterior cruciate ligament 

reconstruction between remnant-preserving and non-preserving methods.  

Materials and Methods: We searched the international electrical databases PubMed, Embase, and the Cochrane central database from 

January 1966 to December 2017 for randomized controlled trials and observational studies that compared the differences of the clinical 

outcomes of ACL reconstruction with and without remnant preservation. Specifically, we performed a meta-analysis of these studies 

to compare the clinical outcomes and conducted subgroup analyses to evaluate the role of methodological quality in the primary meta-

analysis estimates. 

Results: We included five RCTs and six observational studies in the meta-analysis, and we found that remnant preservation in arthroscopic 

ACL reconstruction yielded superior outcomes in arthrometer measurements, Lachman test results, Lysholm Knee Scoring Scale result and 

International Knee Documentation Committee subjective scores but there were no statistically differences in terms of pivot shift, IKDC 

grades, and incidence rates of cyclops lesions 

Conclusion: This meta-analysis with subgroup analysis showed that remnant-preserving ACL reconstruction provided superior clinical 

outcomes in anterior knee stability including arthrometer measurements, Lachman test results, and functional outcomes including Lysholm 

Knee Scoring Scale results, IKDC subjective scores. 

Acknowledgment: The authors declare that there are no conflicts of interest. 

Keywords: Anterior cruciate ligament, Reconstruction, Remnant preservation, Meta-analysis, Subgroup analysis 



387

The 63rd Annual Congress of the Korean Orthopaedic Association

Poster Sessions

 Presentation No. 145  

Title: Kinematically aligned total knee arthroplasty reproduces more native rollback and laxity than mechanically aligned total knee 

arthroplasty

Authors:  SUNG BIN HAN1 , THAY Q LEE2 , MICHELLE H MCGARRY2 , IN JUN KOH1 , Sueen SOHN1

Presenter: SUNG BIN HAN Corresponding Author: IN JUN KOH Field: Knee

Affiliation: 1. EUNPYEONG ST. MARY'S HOSPITAL { Orthopaedic } , 2. CONGRESS MEDICAL FOUNDATION { Others (Biomechanics) }  

Introduction: A growing body of evidence supports that kinematically aligned (KA) total knee arthroplasty(TKA) provides superior clinical 

outcomes and satisfaction than mechanically aligned (MA) TKA. In theory,KA TKA would restore knee kinematics closer to the native 

condition than MA TKA, but the currentbiomechanical evidence is lacking 

Materials and Methods: Seven pairs of cadavers were tested. For each pair, one knee was randomly assigned to KATKA and the other to 

MA TKA. During KA TKA, the sizes of femur and tibia resections were equivalentto implant thickness to align with the patient-specific joint 

line. MA TKA was performed using conven-tional measured resection techniques. All specimens were mounted on a customized knee-

testing systemand digitized. Knee motions measured during flexion included rollback, axial tibiofemoral rotation, andlaxities, specifically 

varus-valgus laxity, anterior-posterior translation, and internal-external rotation. 

Results: The pattern of knee motion following KA TKA was similar to the native knee. However, followingMA TKA, both medial and 

lateral rollback and tibiofemoral axial rotation were decreased relative tothose of the native knee. Valgus laxity was restored only after 

KA TKA, whereas varus laxity was restoredonly after MA TKA. Anterior translation was increased regardless of the alignment strategy. In 

addition,rotational laxities were restored after KA TKA, but external rotation laxity increased after MA TKA. 

Conclusion: KA TKA restores femoral rollback and laxity to the native condition better than MA TKA. KATKA may enhance functional 

performance and provide a more normal knee sensation.Level of evidence: II, Controlled laboratory study. 

Acknowledgment: This study has been onlile published at OTSR 
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Introduction: The implant positioning for kinematically aligned total knee arthroplasty (TKA) differs fundamentally from conventional 

mechanically aligned TKA. This difference may affect patellofemoral (PF) biomechanics after TKA. This cadaveric study tested the 

hypothesis that kinematically aligned TKA would restore PF biomechanics to the native condition better than mechanically aligned TKA. 

Materials and Methods: Seven pairs (14 knees) of fresh-frozen cadavers were tested. All specimens were mounted on a customized 

kneetesting system and digitized using a Microscribe 3DLX instrument (Revware Inc., Raleigh, NC, USA) to measure patellar kinematics 

in terms of patellar varus/valgus rotation, medial/lateral position, flexion/extension rotation and proximal/distal position at knee flexion 

angles of 0°, 30°, 60°, 90°, and 120°. The medial and lateral PF joint contact pressure distributions at 120° of knee flexion were measured 

using a K-scan system (Tekscan Inc., Boston, MA, USA). All patellae remained unresurfaced. For each pair, one knee was randomly 

assigned to kinematically aligned TKA and the other to mechanically aligned TKA performed using the conventional measured resection 

technique. During kinematically aligned TKA, the amount of femur and tibia resected was equivalent to implant thickness to maintain the 

patient-specific joint line. All patellar kinematics were measured and compared between the native condition and after surgery.  

Results: The patellae of mechanically aligned TKA rotated more valgus and was positioned more laterally compared with those of 

kinematically aligned TKA at knee flexion angles ≥ 90°. Neither the patellar flexion/extension rotation nor the proximal/distal position 

differed between either prosthetic knee design and the native knee at all flexion angles. The contact pressure distribution between 

the medial and lateral PF joint after kinematically aligned TKA were similar to those of the native knee, while the lateral PF joint contact 

pressure after mechanically aligned TKA was higher than that of the native knee (p = 0.038). 

Conclusion: Kinematically aligned TKA better restores patellar kinematics and PF contact pressure distribution to the native condition 

than mechanically aligned TKA during deep knee flexion. These findings provide clues to understand why kinematically aligned TKA is 

associated with less anterior knee pain and better PF functional performance compared to mechanically aligned TKA. Patients undergoing 

kinematically aligned TKA may experience a more normal feeling during deep knee flexion activities. 

Acknowledgment: We thank Ji Hyun Ahn MD, PhD; Il Jung Park MD, PhD; Charles C. Lin; Nilay A. Patel;  Christen E. Chalmers;  Mauro 

Maniglio; and Adam Kantor for assistance in testing. We also thank the donors and their families. 
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Introduction: Unexplained postoperative pain is one of the most feared complications of total knee arthroplasty (TKA). A persistent 

noxious peripheral stimulus, such as the pain of chronic knee osteoarthritis, can cause central sensitization in which the central nervous 

system becomes hyperexcitable, resulting in hypersensitivity to both noxious and non-noxious stimuli. Patients with central sensitization 

may be more susceptible to unexplained pain after TKA. Duloxetine, a selective serotonin norepinephrine reuptake inhibitor (SNRI), can 

ameliorate the pain associated with central sensitization, and we aimed to determine whether it could reduce postoperative pain and 

improve quality of recovery after TKA in patients with central sensitization. 

Materials and Methods: Patients undergoing TKA were screened for central sensitization preoperatively with use of the Central 

Sensitization Inventory (CSI). Among 464 patients with primary osteoarthritis who were scheduled for primary unilateral TKA, 80 were 

identified as being centrally sensitized and were included in the study. Forty patients were randomly assigned to the duloxetine group (30 

mg 1 day before surgery and for 6 weeks after surgery), and 40 were randomized to the control group (no duloxetine). Pain and quality of 

recovery were assessed with use of the Brief Pain Inventory (BPI), the Short Form- 36 (SF-36), the Measure of Intermittent and Constant 

Osteoarthritis Pain (ICOAP), and the Hamilton Depression Scale. The prevalence of adverse medication effects was also noted.  

Results: The patients in the duloxetine group had better performance across pain metrics during the initial 2 to 12-week postoperative 

period (p < 0.05). The duloxetine group also had a superior quality of recovery 2 weeks after TKA, as indicated by emotional and physical 

functioning (all p < 0.05). There was no difference between groups in the prevalence of adverse events. 

Conclusion: A substantial number of patients are centrally sensitized before TKA. Surgeons should consider selective incorporation 

of duloxetine into the multimodal postoperative analgesic protocol, according to the severity of central sensitization, to minimize the 

possibility of persistent pain following TKA. 

Acknowledgment: This study has been presented at AAOS 2018 and published at JBJS(Am) 2019;101:64-73 
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Introduction: Both high tibial osteotomy (HTO) and unicompartmental knee arthroplasty (UKA) are viabletreatment options for early 

osteoarthritis (OA). Although a substantial proportion of the patient selectioncriteria for HTO and UKA are now shared, the factors related 

to satisfaction following each procedureremain unclear. We hypothesized that patient factors associated with satisfaction following 

contemporaryHTO and UKA would be different. 

Materials and Methods: We retrospectively reviewed the records of consecutively enrolled medialopening-wedge HTOs (n = 123) and 

Oxford mobile-bearing UKAs (n = 118) with satisfactory postoper-ative alignment. Preoperative demographics, physical activity levels, 

varus deformity status, and degreeof OA were recorded. Postoperative radiographs, frequency of combined procedures and patient-

reportedoutcomes (PROs) including pain, Western Ontario and McMaster Universities Osteoarthritis Index score,and patient satisfaction 

were assessed. 

Results: Severe OA (p < 0.01) was associated with an increased risk of dissatisfaction following HTO,whereas young age (p < 0.01) and 

severe varus deformity (p = 0.045) were related to dissatisfaction afterUKA. In addition, patient satisfaction following UKA was higher 

than that following HTO in individualswith highly physically demanding activity. All UKA PROs were superior to those of the HTO group, 

exceptpain level. 

Conclusion: Despite the shared patient selection criteria for contemporary HTO and UKA, severe OA wasassociated with dissatisfaction 

following HTO, whereas young age and varus deformity were associatedwith dissatisfaction following UKA. Age, varus deformity and OA 

severity should be considered whendeciding whether to perform HTO or UKA. 

Acknowledgment: This study has been published at OTSR 2019; 105; 77-83 
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Introduction: This matched pair cadaveric study was conducted to test the hypothesis that restoration of joint line and soft tissue laxity 

would reproduce more native knee kinematics during mid-flexion range of motion (ROM) compared with neutral aligned equal balanced, 

mechanically aligned (MA) total knee arthroplasty (TKA). 

Materials and Methods: Seven pairs of cadavers were tested. For each pair, one knee was randomly assigned to KA TKA and the other to 

MA TKA. During KA TKA, the sizes of femur and tibia resections were equivalent to implant thickness to align with the patient-specific 

joint line. MA TKA was performed using conventional measured resection techniques. All specimens were mounted on a customized knee-

testing system and digitized. Knee motions measured during flexion included rollback, axial tibiofemoral rotation, and laxities, specifically 

varus-valgus laxity, anterior-posterior translation, and internal-external rotation. 

Results: The pattern of knee motion following KA TKA was similar to the native knee. However, following MA TKA, both medial and lateral 

rollback and tibiofemoral axial rotation were decreased relative to those of the native knee. Valgus laxity was restored following KA TKA, 

whereas varus laxity was restored following MA TKA. Anterior translation was increased regardless of the alignment strategy. In addition, 

rotational laxities were restored after KA TKA, but external rotation laxity increased after MA TKA. 

Conclusion: Preserving native knee joint line and soft tissue laxity restore mid-flexion knee kinematics and laxity to the native condition 

better than conventional MA TKA. Surgeons should be aware that mid-flexion knee kinematics are altered following MA TKA and KA TKA 

may be a feasible option to reproduce mid-flexion knee biomechanics. 

Acknowledgment: We thanks to the OBL family. 
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Introduction: Although restoration of native posterior cruciate ligament (PCL) is prerequisite for performing kinematically aligned (KA) 

total knee arthroplasty (TKA), whether posterior-stabilized (PS) prosthesis influences on biomechanics after KA TKA remains unclear. The 

purpose of this cadaveric study was to investigate how PS prosthesis affects knee motion and laxities when performing KA TKA. 

Materials and Methods: Seven cadaveric knees were tested. For each specimen, native knee, CR and PS TKA were tested sequentially using 

same model of prosthesis. The resection amount of femur and tibia were equivalent to implant thickness to be in line with the patient-

specific joint line. After CR TKA, PCL was removed and polyethylene insert and femoral component were exchanged for PS TKA. Femoral 

rollback, axial rotation and laxities in terms of internal-external rotation, anterior-posterior translation, and varus-valgus laxities were 

measured at knee flexion angles of 0, 30, 60, and 90°. All specimens were mounted on a customized knee-testing system and digitized.  

Results: CR and PS TKA showed similar femoral rollback and axial rotation but femoral rollback of both CR and PS TKA were smaller than 

those of native knee during the early to mid-flexion range. In addition, there were no differences in internal-external rotation, anterior-

posterior translation, and varus-valgus laxities among native, CR and PS TKA with exceptions to larger anterior laxity after CR and PS TKA 

and varus laxity after CR TKA at knee flexion angles of 30°.  

Conclusion: PS prosthesis provided similar knee motion and more varus stability compared with CR prosthesis when performing KA TKA. 

PS prosthesis may be a feasible option during KA TKA. 

Acknowledgment: We thanks to OBL family. 
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Introduction: Meniscal extrusion is related to native knee joint degeneration. However, based on meniscal extrusion, the status of the 

meniscus has not been clearly identified after meniscal allograft transplantation (MAT). We hypothesized Patients with meniscal extrusion 

after MAT have more degenerative morphological change of the meniscus than those without meniscal extrusion. 

Materials and Methods: Ninety-one patients who underwent lateral MAT between 2008 and 2013 were retrospectively evaluated by serial 

magnetic resonance imaging scans 6 weeks, 1 year, and midterm (3–7 years) after surgery. In the coronal plane, subluxation of >3 mm was 

considered as extrusion at postoperative 1 year. Degenerative morphological change was evaluated by postoperative change of meniscal 

width, thickness, and intrameniscal signal intensity. At each time point, the width and thickness of the menisci at anterior horn, mid-body, 

and posterior horn were compared between extruded and nonextruded groups. The signal intensity ratio of the transplanted meniscus 

allograft to that of the control medial meniscus in the ipsilateral knee was calculated to obtain a standardized signal intensity value. The 

change of signal intensity was evaluated at each part of the anterior horn, mid-body, and posterior horn. The Lysholm score was used for 

clinical outcome scales. 

Results: Fifty-three (58%) and 38 knees (42%) were classified as nonextruded and extruded, respectively. From 6 weeks to midterm 

follow-up, the absolute or relative value of meniscal width, thickness, and intrameniscal signal intensity was not significantly different 

between the nonextruded and extruded groups. No significant difference was found in the meniscal width, thickness, and signal 

intensity at the anterior horn (p=0.869, p=0.407, and p=0.316, respectively), mid-body (P=0.500, P=0.379, and P=0.195, respectively), 

and posterior horn(p=0.468, p=0.223, and p=0.759, respectively) during midterm follow-up. The change of meniscal width and signal 

intensity did not correlate with the Lysholm score (P>0.5).  

Conclusion: After MAT, the meniscus width, thickness, and signal intensity were not related with meniscus extrusion during midterm 

follow-up. Although overall meniscus width and thickness was decreased after lateral MAT, meniscal extrusion had no effect on the 

postoperative change of meniscus width, thickness and relative intrameniscal signal intensity during midterm follow-up. Meniscal extrusion 

did not influence the status of the meniscus during midterm follow-up after MAT. 

Acknowledgment: None
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Case: Purpose: The purpose of this study is to identify the predisposing factor of medial meniscal horizontal tear in young age patient 

perspective to limb alignment. Materials and Methods: From March 2004 to December 2014, we retrospectively reviewed the meniscal 

horizontal tear that underwent arthroscopic surgery below 40 years old. We found out 114 atraumatic horizontal meniscal tears. We 

excluded 57 lateral meniscal tears, 2 discoid medial meniscal tears, 2 previous meniscal surgeries, 5 insufficient radiologic assessments 

and 17 combined injuries. Finally, 31 medial meniscal horizontal tears were enrolled. We evaluated mechanical femorotibial angle (mFTA), 

Proportion of weight bearing line (WBL), medial proximal tibial angle (MPTA), angle between weight bearing line and joint line (AWJ), 

posterior tibial slope (PTS) at preoperative plain radiograph. Results: In our case series, above varus 3° of MFTA was 38.7%. Below 40 % 

of WBL was 54.8%. Below 87° of MPTA was 61.3%. Above 4° of AWJ was 29%. Above 10° PTS was 41.9%. At least one abnormal index 

was 84%.     

Acknowledgment: Conclusion: Although we are not compared the control group, Mal-alignment in coronal and sagittal plane, joint line 

obliquity may be contributed to arise the medial meniscal horizontal tear in young age patients.
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Case: A eight-year-old girl sustained a large soft tissue defect over the medial malleolus when a car drove over her. When she was 

admitted to the emergency room, initial radiographs showed a total defect of medial malleolus with partial loss of navicular, cuneiform, 

and 1st metatarsal bones. Initially, tibia shaft and foot was stabilized by bridging external fixator, following debridement and copious 

lavage of a contaminated wound. Two weeks later, skin defect was covered by artificial dermis that was changed following necrotic tissue 

debridement at 4 weeks after initial trauma. The patient was reoperated upon for reconstruction of the medial malleolus, ligamentous 

structures and skin defect associated with an anticipatory Langenskiold procedure and a free anterolateral thigh(ALT) flap. At the same 

time, screw fixation was performed for tibial shaft fracture. During the follow up, corrective osteotomy of tibia shaft was performed for 

varus angulation due to loss of reduction, and afterwards progressive distal tibial varus deformity proceeded. Simultaneously clawing 

deformity of 1st toe and Achilles tendon tightness were also progressed. One year after the injury, Achilles tendon lengthening, extensor 

hallucis tendon lengthening, and dorsal skin z-plasty were performed for the soft tissue contractures. And ankle varus deformity was 

corrected by physeal distraction osteogenesis with Ilizarov external fixator. Two month later, external fixator was removed in 5-degrees 

ankle valgus position, followed by long leg cast application for 2 weeks. After cast removal, tolerable weight-bearing was started. At 

follow-up, 2.2 years after the injury, there was neither distal tibia varus nor ankle instability. The girl enjoyed daily activities and running. 

Although radiographs showed irregular growth plate, there was no progressive limb length discrepancy or angular deformity. 

Acknowledgment: None
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Case: Traumatic amputation of the distal lower leg usually occurs due to crush injuries, which result in extensively avulsed and 

contaminated parts with comminuted bone fractures. Recently, extremities vascular injury or amputation has been on the increase due to 

high velocity injuries following motor vehicles accidents. But replantation of distal lower leg is still challenging subject both for patients and 

orthopedic surgeons. The authors report the treatment results of traumatic amputation of distal lower leg in stages. A sixty three-year-old 

woman sustained a comminuted fracture of distal femur and ipsilateral amputation of distal lower leg. We performed radical debridement 

and bone shortening with minimal plate fixation thorugh emergency surgery, followed by arteriorrhaphy and neurorrhaphy, and then 

finalized with external fixation of the femur and lower leg. We performed several times of debridement, skin graft, Ex-fixator removal and 

ORIF with plate, Additional bone shortening OT, Tibia lengthening with Ilizarov, tibia IM nailing through patellofemoral joint (due to knee 

contracture) in stages according to patient status. 

Acknowledgment: None

Keywords: Amputation, Replantation
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Introduction: Congenital scoliosis is one of problems of paediatric orthopaedics having longterm impact not only in terms of outcomes 

but also in terms of repeated surgeries and a great psychological impact on the child. Looking at the multiple intervention required spread 

over the growing period it poses a significant financial burden on the family. Till recently with the traditional growth rod systems patient 

needs to undergo repeated surgeries for distracting the rod at 6 monthly interval which increases the rate of complications. But with the 

introduction of magnetic rods the problem of repeated surgeries is taken care of and literature has documented its efficacy not only in 

controlling the curves, improving pulmonary function but also its cost effectiveness. There are no Indian studies published on the use of 

magnetic rods for congenital scoliosis. 

Materials and Methods: This is a prospective cases series of 11 patients with congenital scoliosis. All patients were operated by senior 

author at single centre between November 2014 to March 2017. All patients underwent dual rod instrumentation with MAGEC (Ellipse 

technologies). Standard distraction manoeuvre was performed on an outpatient basis without anaesthesia except in one patient in one of 

the sittings. Radiological data including pre-operative cobb’s and kyphosis angles were compared with that at the last follow up. Average 

number of distractions and the amount of distractions were noted 

Results: Out of total 11 cases operated there were 10 girls and 1 boy. The mean age at surgery was 10.6 years and 9 out of 11 cases 

were congenital and the other aetiologies were idiopathic and syringomyelia (neuromuscular). The mean follow-up was 16.9 months 

(12-24months). The mean pre-operative, immediate postoperative and last follow up cobb’s were 83.1°, 67.6° and 63.6° respectively. On 

an average 4.6 distractions were performed per patient. Operative difficulties and postoperative problems are discussed. 

Conclusion: MAGEC rod instrumentation is a promising technology for early onset scoliosis with definitive advantages. Introducing these 

rods in severe curves is difficult. Repeated surgeries can be avoided 

Acknowledgment: None
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Introduction: Femoral varus osteotomy (FVO) is a principle treatment in containable heads for Legg-Calve-perthes (Perthes) disease. The 

osteotomy can be done by closed-wedge or open-wedge osteotomy technique. This study compared both operative methods in Perthes 

disease, and reports the result and complication. 

Materials and Methods: A retrospective review was performed on all patients undergoing closed-wedge (closed group) or open-

wedge (open wedge) femoral varus derotational osteotomy of a perthes disease at a single institute between 2001 and 2014. Patient 

demographic, catterall and modified Herring classification, radiographic, and surgical data were recorded. Outcome measures included 

achievement of union, leg length discrepancy, stuhlberg classification, range of hip motion, and complications. Statistical analysis was 

performed with alpha set at P<0.05. 

Results: A total of 41 patients were included, 24 underwent closed-wedge FVO and 17 underwent open-wedge FVO. There were no 

significant differences between demographics, catterall or modified Herring classification between groups. At a mean follow-up of 127 

months, 100% of osteotomy site healed and the limb length discrepancy was mean 8.4 mm in the closed group and 9.6 mm in the open 

group and there was no statistical difference (p=0.197). Fifteen (62.5%) hips of closed group and 10 (58.8%) hips of open group were 

satisfactory (stuhlberg classification I or II) radiographic results (p=0.6). There was no limitation of hip motion in both groups. One patient 

showed re-fracture after plate removal in the open group, but no mechanical failure of the screw or the plate was observed in both 

groups. 

Conclusion: Although both closed or open FVO yield good results and minimal complications in LCP disease, open FVO may be 

advantageous in technical easiness in correction and fixation. 

Acknowledgment: None
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Introduction: We aimed to analyze surgical outcomes after reconstructive surgery for chronic Monteggia fracture, which remains a 

challenge for orthopedic surgeons. 

Materials and Methods: Twenty-seven patients with chronic anterior (or anterolateral) dislocation of the radial head and a clear history 

of trauma were averagely followed during 56.0 months (range, 24-149) after open reduction of the radial head combined with ulnar 

(lengthening-flexion) osteotomy and annular ligament reconstruction. The mean interval from trauma was 15.4 months (1-66), and the 

mean age at the surgery was 9.2 years (4.5-16.5). The elbow maturity was assessed using the Sauvegrain score, and surgical outcomes 

were evaluated using Kim's score. We newly defined the criteria for ideal outcomes (no pain, a sufficient range of motion [a flexion-

extension arc of >137˚ and a pronation-supination arc of >137˚], no dislocation, and no osteoarthritic changes). 

Results: The mean Kim’s score was 87.0 (55–100). Eighteen patients had excellent results (three good, four fair, and two poor) based 

on Kim's scoring system. Among the excellent patients, thirteen met our criteria for the ideal outcomes.   In regression analyses, lower 

Sauvegrain score and shorter interval were associated with higher postoperative Kim's score, and lower Sauvegrain score was related 

to the achievement of the ideal outcomes.   Over the Sauvegrain score of 21.5, the ideal outcomes were not achieved regardless of the 

interval. Under the score of 21.5 with an interval of ≤6 months, the ideal outcomes were achieved in 84.6%, and no patients showed the 

findings of re-dislocation or osteoarthritic changes. 

Conclusion: The skeletal maturity in the elbow was the key factor of surgical outcomes in children with chronic Monteggia fracture. Over 

the skeletal ages of 13.5-14 years in boys and 11-11.5 years in girls, reconstructive surgery must be cautiously indicated. Under these 

skeletal ages with an interval of ≤6 months, it appears to be ideal. Our study provides specific data, which will be helpful in determining 

the treatment option. 

Acknowledgment: All of the authors have no conflict of interest (i.e., personal associations or involvement as a director, officer, or expert 

witness). 
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Introduction: More than 100 procedures have been introduced to correct patellar dislocation, but there is no consensus on the selection 

and combination of appropriate techniques. We performed 'Sling' procedure to reconstruct MPFL and MPTL without autologous ligament 

harvesting and bone fixation. 

Materials and Methods: We retrospectively reviewed the patients who had undergone Sling procedure surgery since 2004 and who were 

able to follow up more than 2 years. Combined basic procedures were lateral capsular release, medial capsular reefing, and vastus medialis 

oblique transfer. There were a total of 12 cases. Three (in 2 patients) had redislocation of the patella after primary operation. Two of 10 

patients underwent bilateral surgery. Three patients were male and 7 patients were female. The mean age at operation was 11.7 years 

and the average follow-up period was 67 months. The preoperative trochlea dysplasia, ligamentous laxity, and Insall-Salvati ratio were 

measured and observed in all patients. Tibial tuberosity-trochlear groove (TT-TG) distance was measured in all cases except 3. Surgical 

outcome was assessed by Kujala and Lysholm scores at the preoperative and last follow-up. To evaluate the changes in leg strength after 

surgery, muscular strengths between the affected side and the normal side were compared using a leg muscle strength meter (BS-LS, 

InBody CO, Seoul, South Korea ). 

Results: There were no cases of re-dislocation of the patella after surgery. The mean preoperative vs postoperative Tegner-Lysholm score 

was 74.3 ± 4.2 vs 91.1 ± 4.6, and the Kujala score was 68.8 ± 5.7 vs 89.5 ± 7.5. The average extension power of the affected side was 

22.3kg (14.1kg ~ 29.1kg) and the flexion power was 18.6kg (11.9kg ~ 27.2kg). The average extension power of the normal side was 36.8kg 

(18.6kg ~ 59.8kg) and the flexion power was (10.8kg ~ 35.4kg). No patients had problems in daily activities. 

Conclusion: Sling procedure can be used in patients with various predisposing factors of patellar instability. MPFL and MPTL can be 

reconstructed stably in skeletally immature patients. 

Acknowledgment: None
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Introduction: The aim of this study was to evaluate the diagnostic role of ultrasonography (US) and simple radiographs in children who 

have elbow pain after trauma with no fracture seen on initial radiographs. 

Materials and Methods: Consecutive 90 pediatric patients (40 girls; 38 right side) who visited our clinic of tertiary referral center for elbow 

pain after trauma, but no fracture line on plain radiographs between April 2015 and November 2018 were retrospectively reviewed. The 

US, suggested as a reliable diagnostic tool for the pulled elbow, was performed when the pulled elbow was suspected clinically. 

Results: 57 patients underwent US and 45 were diagnosed as pulled elbow. The mechanisms of injury was longitudinal traction in only 2.and 

others in 43. Posterior fat pad sign was shown in 11 patients. Of 45 patients (mean age: 4.53 years, range: 1.25 to 13.16 years), 30 patients 

underwent successful reduction with immediate symptom relief, which results in no need of immobilization. 6 patients underwent another 

reduction maneuver at another day due to failed reduction. Although nine (mean age: 5.66 years), showed reduced pulled elbow on US, 

they received short period of immobilization due to residual pain. In 36 patients (mean age: 6.49 years) of occult fracture, 20 patients 

showed posterior fat pad sign and managed by immobilization with cast or splint. There was no specific 

Conclusion: Pulled elbow occupied the half of the children who presented with elbow pain after trauma with no fracture on plain 

radiographs. Their injury mechanisms was usually atypical and the ages is higher than that of previous reports. US is a sensitive tool for the 

differential diagnosis of elbow injuries in children.  

Acknowledgment: No have disclosure 
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Introduction: The purpose of this study was to evaluate the long term results of performing femoral varization osteotomy (FVO) for the 

treatment of Legg-Calve-Perthes disease (LCPD). 

Materials and Methods: We selected 100 LCPD patients who received FVO in orthopedics of this hospital from 1979 to 2018 and they 

were followed up to the time their skeletons’ matured. The inclusion criteria were patients in Catterall group Ⅲ or Ⅳ, the patients were 

in Lateral pillar group B or C, and the patients underwent a roentgenographic examination at the time of full skeletal maturity. Also 20 

patients of them underwent gait analysis. 

Results: The radiological outcome at the time of skeletal maturity was assessed using Stulberg’s classification. The final results were 48 hips 

in class I, 42 hips in class II, 10 hips in class III, none in class IV and class V. The satisfactory results (good+fair hips) were 100 hips (100%). 

For the gait analysis, mean gait velocity was 97.2 m/s, mean cadence was 105.6 step/min, mean stride length was 111.3 m, mean step 

length was 61.5 cm, swing phase was 39.8%cycle, stance phase was 60.1%cycle, mean single limb support was 37.1%cycle, mean double 

limb support was 13.0%cycle, and mean push off was 60.7%cycle. 

Conclusion: FVO is a reliable method for managing LCPD in patients who are in Catterall group III or IV and who are in Lateral pillar group 

B or C. Gait analysis was considered one of method which showed gait phase and assessed functional ability objectively by quantitative 

assessment post operative patient condition. It might help treatment and post operative rehabilitation planning with the fuctional 

assessment. 

Acknowledgment: The authors declare that they have no conflict of interest. No author had any financial support for the article. 
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Introduction: Flatfoot, one of the most common foot problems experienced by preschool-aged children, refers to the phenomenon of the 

collapse or disappearance of the medial longitudinal arch. The feet of infants are usually flat when they are born, and the arch will gradually 

develop as the child grows. 

Materials and Methods: We reviewed the records of patients, seen between January 2010 and December 2018, to identify those with 

idiopathic planovalgus who were no older than the age of fifteen years, who had been followed for more than one year, and for whom 

two or more (anteroposterior and lateral) weight-bearing bilateral radiographs of the foot had been made.The talonavicular coverage 

angle, the anteroposterior talus-first metatarsal angle, the calcaneal pitch angle, and the lateral talus-first metatarsal angle were measured 

on the radiographs. We analyzed several factors for the degree of improvement of the flat feet. Age, sex, BMI, Achilles tendon tightness 

and improvement of flat feet. 

Results: A total of 127 children were included in this study. The average follow-up period was 25 .8 months. Our results demonstrated that 

three of the radiographic measurements improved as patients grew older. The talonavicular coverage angle, the anteroposterior talus-first 

metatarsal angle, and the lateral talus-first metatarsal angle decreased.It was confirmed that the flat feet were generally in an improving 

trend, and factors affecting this improvement could not be explained except for Achilles tightness. 

Conclusion: It was confirmed that the flat feet were generally in an improving trend, and factors affecting this improvement could not be 

explained except for Achilles tightness.   

Acknowledgment: None
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Introduction: Growth plate injuries can cause partial growth arrest, which leads to leg length discrepancy and angular deformities in 

growing children. Purpose of this study was to evaluate the fetal cartilage cell (FCC) derived chondrocyte implantation to regenerate 

growth plates in rat model. 

Materials and Methods: Injury model was created by excising proximal medial tibia growth plate by 2mm Bio-punch in 5 weeks old rats. 

Three experimental groups were set to evaluate FCC derived chondrocyte implantation: group 1, no implantation as controls; group 2, 

implantation of bone wax; and group 3, implantation of FSC derived chondrocyte. Each group was evaluated at 4, 14, 21, 28, 44 weeks 

after the implantation. Angular deformities and leg legth were evaluated by Micro-CT scan. Histology was also evaluated. 

Results: In group 1, growth plates were arrested and angular deformities appeared at 4 weeks. Angular deformities were less in group 2 

compared to group 1. Group 3 was simlilar to the normal side. Histology showed bone bridge formation in group 1. Partial bone bridge 

formation was also seen in group 2. Continuity of growth plates were recognized in group 3. Mild angular deformity and leg length 

discrepancy were found in group 2. Only few degree of angular deformity were seen in group 3 at 12 weeks. Leg length was also similar to 

normal side in group 3. Growth plate continuity was confirmed in group 3 by Micro-CT and histology. Angular defmorities and leg length 

discrepancy were aggrevated in group 1 and 2 at 14, 21, 28, and 44 weeks. But Group 3 had simmilar differences from 4 weeks to 44 

weeks. Histologic results showed that group 1 and 2 had bone formation. However the continuity of growth plate was resotred in group 3.  

Conclusion: AMC implantation may repair growth plate defects. 

Acknowledgment: Thanks for the Ajou University Cell Therapy Center for the lab.
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Introduction: In children, for fractures not associated with open injury or compartment syndrome or vascular compromise, closed 

reduction(CR) with percutaneous pinning is the gold standard of treatment for displaced supracondylar humeral fractures. Repetitive trial 

of closed reduction may result in joint stiffness and eventually with myositis ossificans. Open reduction(OR) procedure can result in longer 

hospitalization and cosmetic problem. Unplanned conversion from closed to open reduction due to closed reduction failure can take a 

burden to both surgeon and patient. The aim of this study was to determine predictive factors that contribute to CR failure in pediatric 

supracondylar fractures. 

Materials and Methods: 404 patients who underwent operation for displaced supracondylar fractures at our institute from 2002 to 2018 

were retrospectively reviewed. OR was conducted in single surgical procedure when sum of distance from the anterior humeral line to 

the center of the capitellum on lateral radiographic images and the distance from the lateral cortex of the proximal fragment to the lateral 

cortex of the distal fragment in anteroposterior radiographic images was unsatisfactory(over 6mm), or the loss of carrying angle was 

measured over 10 degree  after intraoperative closed reduction. 352 patients(87.1%) of close reduction group and 52 patients(12.9%) 

of OR group were compared to determine factors associated with CR failure. Radiographic and clinical variables were collected 

retrospectively. 

Results: Time to surgery after trauma, sex, fracture sagittal obliquity, BMI and side of injured arm were not associated with CR failure. High 

type fracture(p-value < 0.0001, Odds ratio=9.9), flexion type(p-value = 0.006, Odds ratio=3.6), presence of medial comminution (p-value 

< 0.0001, Odds ratio=4.6), complete displacement(p-value < 0.0001, Odds ratio=2.9), older age(p-value < 0.0001, 7.4±2.9 vs 5.9±2.5) 

were significantly associated with CR failure. 

Conclusion: Predictive factors of CR failure included high type, flexion type, presence of medial comminution, complete displacement and 

older age. Considering the factors, pre-operative evaluation should include the possibility of CR failure and consideration of OR. 

Acknowledgment: Thanks for the reviewer for sparing precious time for reviewing our article. 
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Introduction: For mild to moderate slipped capital femoral epiphysis (SCFE), percutaneous in situ screw fixation is the gold-standard 

treatment. If hardware removal is necessary after physeal closure or for later surgery, stainless screw with reverse-cutting threads is 

recommended. In this study, removal was made easier by using screws longer than the measured length. 

Materials and Methods: Since 2000, 93 patients were diagnosed with SCFE and received surgical treatment. Twenty patients who 

underwent in-situ screw fixation and removed were included. Patients who underwent corrective osteotomy or other procedures with 

screw removal were excluded. The operative time of metal removal and complications were analyzed in 14 patients who used screws 1cm 

longer than measurement (Group 1) and 6 patients who did not (Group 2). Operative time was statistically analyzed using t-test. 

Results: There are 15 males and 5 females. Mean age at metal removal was 13 years old in each group. All patients in group 1 were 

operated in our institute, but group 2 included patients who had undergone in situ fixation in another institute. The mean operative 

time for metal removal was 45.0 minutes (range, 15-60) in group 1 and 144.8 minutes (range, 54-305) in group 2, showing a statistically 

significant difference (p = 0.0004). 

Conclusion: Several methods can be used to facilitate metal removal, but a 1 cm longer screw can reduce the operative time. 

Acknowledgment: Simple technique can make procedure easier. 
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Introduction: Wudbhav et al. reported that the prevalence of acetabular retroversion in skeletally immature children with LCPD is very 

rare but after maturation, deformed femoral head seems to develop acetabular retroversion. The purpose of this study was to evaluate 

the acetabular retroversion in children with LCPD exactly using axial cut and confirm the association between LCPD and acetabular 

retroversion. 

Materials and Methods: We reviewed 453 patients who diagnosed LCPD between January 2000 and November 2018. Among them, 117 

unilateral LCPD hips were checked CT or MRI and had axial cut images. 117 normal hips in those unilateral LCPD patients were used as an 

internal control. On the axial cut with the largest femoral head, we measured the acetabular version. We also evaluated the angle between 

the line which across the most posterior points of both iliac bones and the line which represents the posterior cortex of the posterior 

column (posterior slope, PS) or the anterior cortex of the anterior column (anterior slope, AS). In the patients followed up to skeletal 

maturity, 12 hips had axial cut image, and we evaluated the same measurements. 

Results: All skeletally immature children showed positive acetabular version and there was no significant difference between the diseased 

and control hips: mean acetabular version in diseased hip and control hip was 13.0 ± 4.7 and 13.2 ± 8.0, respectively (p=0.73). In those 

12 patients followed past skeletal maturity, no significant differences were found in acetabular retroversion and PS between diseased and 

unaffected hip. In AS, however, mean angle in LCPD hips was 13.2 ± 7.9 versus 8.1 ± 6.5 in control hips (p=0.011). 

Conclusion: The prevalence of acetabular retroversion in skeletally immature and mature hips with LCPD is rare and there was no 

significant difference between LCPD hips and normal hips. The signs on anteroposterior pelvic radiographs which indicates the acetabular 

retroversion (e.g., crossover sign, posterior wall sign) seems to be the result of the increased angle of the slope of anterior cortex of the 

anterior column. 

Acknowledgment: None
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Introduction: Atrophic-type CPT has many challenging problems despite successful primary bony healing of pseudarthrosis. Among all the 

problems that interfere with normal function of the limb, refracture is the most serious complication. Refracture can occur, sometimes 

years after solid bony union, due to inherently weak bone quality and insufficient remodelling. We have applied flexible intramedullary 

nailing coupled with locking plate placement with unicortical screw fixation for refracture after solid bony union, in older children and 

adults with narrow and tortuous medullary canal. Locking plate placement with unicortical screw fixation was not only to provide 

adequate fixation as an adjunct to flexible (elastic and stable) intramedullary nailing but also to address the issue of rotational control of 

thin diameter of weak tibia/fibula. The index operation can be employed regardless of the presence or absence of open physis of proximal 

tibia. However, timely removal of the plate was recommended after solid bony union of refracture because of concern on potential fracture 

through the site of screw fixation. 

Materials and Methods: Six patients with atrophic-type CPT who sustained refracture in the dystrophic tibial segment after solid bony 

union were retrospectively reviewed. The age of patients who underwent the index operation ranged from 5 years to 28 years. 

Results: All patients with refracture could be successfully treated with the index operation. Deep intramedullary infection was encountered 

in one patient who eventually needed tibiofibular cross-union after removal of hardware. 

Conclusion: Possibility of refracture should always be kept in mind after successful primary bony healing in CPT. Bracing alone may not be 

strong enough, particularly in older children and adults due to increased physical activities. This study suggests the efficacy, safety and 

practicality of flexible intramedullary nailing coupled with locking plate placement with unicortical screw fixation for the treatment of 

refracture in older children and adults. 

Acknowledgment: none
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Introduction: The purpose of this study was to develop a Korean version of the Oxford Ankle Foot Questionnaire (OAFQ) to assess of 

pediatric foot and ankle condition. And, we performed a cross-cultural adaptation and to evaluate its psychometric properties 

Materials and Methods: The Korean OAFQ was developed according to the recommended forward/backward translation protocol and 

evaluated on 169 patient complained foot and ankle problem and their caregiver. Measurement properties were assessed in terms of 

reliability (child-parent agreement, internal consistency), feasibility (floor and ceiling effects), construct validity 

Results: We found good internal consistency for all subscale both child and parent questionnaire. And, the child-parent agreement was 

confirmed by high ICC values for four subscales. Moderate correlation between the OAFQ and the KIDSCREEN-52 HRQOL was observed. 

In the dimensionality test, a factor analysis was performed using the total items to rank their relative significance, which showed three 

components solution 

Conclusion: Translation and transcultural adaptation of OAFQ into the Korean language was performed successfully. The Korean version of 

the OAFQ was a reliable and valid instrument in order to evaluate for children’s foot or ankle problem. However, the Korean version of the 

OAFQ contains some redundant items, and factor analysis suggested a three-subscale questionnaire 

Acknowledgment: None 
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Introduction: Gait disturbances, including flexed knee gait, stiff knee gait, and tip-toeing gait, are common in patients with cerebral palsy 

(CP). There has been no reports regarding kinematic changes in the transverse plane after soft tissue surgeries, such as distal hamstring 

lengthening (DHL), rectus femoris transfer (RFT), and tendo-Achilles lengthening (TAL). This study aimed to evaluate changes in the 

transverse plane after soft tissue surgery in patients with CP by assessing the effects of the DHL, RFT, and TAL. 

Materials and Methods: The study enrolled 156 consecutive patients, representing 213 operated limbs, who underwent soft tissue surgery 

including DHL, RFT, and TAL. All patients were assessed by preoperative and 1-year postoperative three-dimensional gait analysis. Changes 

in transverse plane kinematics after soft tissue surgery and affecting factors were analyzed. 

Results: Sagittal kinematics including knee flexion at initial contact, ankle dorsiflexion at initial contact, and mean ankle dorsiflexion in 

the stance phase were significantly improved after SEMLS (all p<0.001). Transverse kinematics including mean tibial rotation and foot 

progression angle were significantly changed after soft tissue surgeries, regardless of the surgical procedures. (−2.9°, p=0.004 and −9.5°, 

p<0.001, respectively) The change in hip rotation was significantly affected by RFT (coefficient: −4.7, p=0.010) and the foot progression 

angle was significantly affected by TAL (coefficient: −3.9, p=0.028). 

Conclusion: This study found that the transverse kinematics were significantly changed after soft tissue surgery in patients with CP. 

Therefore, orthopedic surgeons who are considering performing single event multilevel surgery should consider these changes in order to 

ensure precise and beneficial operation results. 

Acknowledgment: None 
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Introduction: This study investigated the change in sagittal kinematics after distal hamstring lengthening (DHL) and triceps surae 

lengthening procedures in cerebral palsy (CP) patients with knee hyperextension (KE), and compared it to those without KE. In addition, 

the risk factors for the worsening of postoperative KE were analyzed. 

Materials and Methods: Consecutive 314 patients (599 limbs) with CP who underwent DHL and triceps surae lengthening were included. 

All patients underwent preoperative and 1-year postoperative three-dimensional gait analysis. Relevant sagittal kinematic values were 

considered outcome measures. Patients’ limbs were divided into the KE and knee flexion (KF) groups, according to preoperative minimum 

knee flexion in the stance phase. KE was defined as minimum knee flexion in the stance phase less than 0°. 

Results: The KE and KF groups included 130 and 469 limbs, respectively. Knee and ankle sagittal kinematics significantly improved 

after surgery in both groups. Minimum knee flexion in the stance phase significantly increased from -6.6˚ to 0.5˚ in the KE group, but 

decreased from 14.6˚ to 7.8˚ in the KF group. Among the KE group, the minimum knee flexion in the stance phase improved in 103 limbs 

(79.2%), but worsened in 27 limbs (20.8%). The degree of preoperative KE was the only factor significantly associated with postoperative 

worsening of KE (p=0.005). The cutoff value for the worsening of KE was -5.8˚ of preoperative minimum knee flexion in stance phase. 

Conclusion:  This study demonstrated that the sagittal kinematics of the knee and ankle joints improved after DHL and triceps surae 

lengthening procedures in CP patients with and without KE. Preoperative degree of KE was a risk factor for the worsening of KE 

after surgery. Therefore, careful selection for indication of DHL is required to prevent postoperative KE due to overlengthening of the 

hamstrings, particularly in patients with severe preoperative KE. 

Acknowledgment: None 
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Introduction: The Caregiver Priorities & Child Health Index of Life with Disabilities (CPCHILD) is a tool developed to assess the health-

related quality of life of children with severe developmental disabilities using caregivers’ perspectives. The CPCHILD has been translated 

and adapted for various languages and cultures. Thus, it can be a useful tool for comparisons between studies in contexts of different 

languages. However, there is a concern that the score could be different due to the community-related or social differences even though 

the functional status of individuals are similar. The purpose of this study was to identify differences in caregiver responses to Korean-

language and English-language versions of the CPCHILD. 

Materials and Methods: Patient data were acquired from the Cerebral Palsy Hip Outcomes Project database, which was established to 

run a large international multicenter prospective cohort study of the outcomes of hip interventions in cerebral palsy. 33 children whose 

caregivers had completed the Korean version of CPCHILD were matched by propensity scoring with 33 children whose parents completed 

the English version. Matching was performed on the basis of 12 covariates: age, gender, gross motor function classification system level, 

migration percentage of right and hip, seizure status, feeding method, tracheostomy status, pelvic obliquity, spinal deformity, parental 

report of hip pain and contracture interfering with care. 

Results: There were no significant differences in CPCHILD scores for section 4 (Communication and Social Interaction), and section 5 

(Health) between two groups. Korean-language CPCHILD scores were significantly lower than English-language CPCHILD scores for 

section 1 (Personal Care/Activities of Daily Living), section 2 (Positioning, Transferring and Mobility), section 3 (Comfort and Emotions) and 

section 6 (Overall Quality of Life) as well as in terms of total score. 

Conclusion: Cultural influences, and the community or social environment may impact the caregivers' perception of the health-related 

quality of life of their children. 

Acknowledgment: None 
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Introduction: Computed tomography (CT) provides benefits for 3D visualization of femur deformities. However, potential adverse effects of 

radiation exposure have become a concern. Consequently, a bi-planar imaging system EOS® has been proposed to enable reconstruction 

of the 3D model of the femur. However, this system requires a calibrated apparatus, the cost of which is high, and the area occupied by 

it is substantial. The purpose of this study was to develop a mobile application that included a new method of 3D reconstruction of the 

femur from conventional radiographic images and to evaluate the validity and reliability of mobile the application when measuring femoral 

anteversion. 

Materials and Methods: The statistical shape model, graph-cut algorithm, and iterative Perspective-n-Point algorithm were utilized to 

develop the application. The anteroposterior and lateral images of a femur can be input using the embedded camera or by file transfer, 

and the touch interface aids accurate contouring of the femur. Regarding validation, the CT scans and conventional radiographic images 

of 36 patients with cerebral palsy (CP) were used. To evaluate concurrent validity, the femoral anteversion measurements on the images 

reconstructed from the mobile application were compared with those from the 3D CT images. Three clinicians assessed inter-observer 

reliability. 

Results: The mobile application, which reconstructs the 3D image from conventional radiographs, was successfully developed. Regarding 

concurrent validity, the correlation coefficient between femoral anteversion measured using 3D CT and the mobile application was 0.968 

(p<0.001). In terms of inter-observer reliability, the intraclass correlation coefficient among the three clinicians was 0.953. 

Conclusion: The measurement of femoral anteversion with the mobile application showed excellent concurrent validity and reliability in 

patients with CP. The proposed mobile application can be used with conventional radiographs and does not require additional apparatus. 

It can be used as a convenient technique in hospitals that cannot afford a CT machine or an EOS® system. 

Acknowledgment: None 
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Case: Case 1,2,3 Percutaneous Epophysiodesis was performed at macrodactyly of 6, 9, 3 years old patient. Compared to pre- operation, 

length difference either didn't change or was decreased. Based on this evidence we decided that the Percutaneous Epophysiodesis is 

effective. (Case1 pre-op LLD 8mm post-op LLD 7mm, follow up 6months; Case2 pre- op LLD 11mm post-op 2mm, follow up 54months; 

Case3 pre-op LLD 10mm post-op LLD 5mm, follow up 10months) Case4,5 Percutaneous Epophysiodesis was performed at macrodactyly 

of 7 years old patient. Compared to pre- operation, length difference of intact side was increased. (Case4 pre-op LLD 4mm, post-op 

LLD 6mm, follow up 24 months; Case5 pre-op LLD 7mm, post- op 14mm, follow up 16months) Debate Macrodactyly is one of the very 

rare congenital abnormalities. It causes overgrowth of either whole or parts of hands or feet. It is accompanied by neurofibromatosis or 

vascular malformation, but sometimes it occurred without exact reason. The main goal of treatment for macrodactyly on foot is to get rid 

of pain and make apparently acceptable foot so that one can wear normal shoes. Method includes epiphisodeisis, phalangeal resection , 

metatarsal ray amputation while reducing volume of soft tissue. In this case, percutaneous epiphysiodesis was used to treat macrodactyly. 

case 1,2,3 are considered to be macrodactyly simplex congenita while case 4,6 as macrodystrophia lipomatosis progressive but extra 

follow up observation seems to be needed .
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Introduction: The authors analyzed the risk factors in redisplacement of reduced distal radius fracture and considered relative diameter of 

fracture site as the level of fracture in stability indicators. 

Materials and Methods: During the period from Jan. 2006 to Dec. 2018, 83 distal radius fractures with bayonette displacement were 

managed with closed reduction and cast immobilization, 3 orthopedic surgeons measured the relative diameter as an indicator for fracture 

level. 

Results: 24 out of 83 cases showed redisplacement or angulation in the course of treatment, managed with remanipulation, but 20 of 

them resulted in angulation more than 5 degrees. Age and fracture level was a meaningful risk factor of redisplacement. The fracture level 

calculated as relative diameter of fracture site showed high consistency of inter-observer reliability 

Conclusion: Fracture level by the relative diameter of the distal radius fracture could be used as consistent indicator of fracture stability. 

Acknowledgment: Pediatric distal radius fracture, stability, fracture level 
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Introduction: The purpose of this study was to estimate the rate of spontaneous improvement in tibial metaphyseal-diaphyseal angle 

(TMDA) in patient with Vitamin D deficient rickets and compare those in patients with physiologic genu varum. 

Materials and Methods: : A total of 9 patients (18 extremities) were included in rickets group and 22 patients (44 extremities) were 

included in physiologic genu varum group. The inclusion in the physiologic bowing group was TMDA greater than 9° before the age of 

36 months at initial evaluation. Tibial metaphyseal-diaphyseal angle was measured from the long bone radiograph taken at initial and last 

visit. 

Results: There were 5 boys and 4 girls in rickets group and 7 boys and 15 girls in physiologic genu varum group. The mean age of the 

patient group was 18.1 months and 17.8 months in control group. The mean follow up period was 21.1months in rickets group and 

10.9months in control group. The mean age at last follow up was 39.2 months in rickets group and 28.7 in control group. The mean TMDA 

at initial visit in patient group was 12.0o and 12.0o in control group. The mean TMDA at final visit was 4.2o and 5.5o in control group. 

Conclusion: TDMA in both groups spontaneously improved. In patients with rickets 7.8 degrees improved in 21.1months period and 6.5 

degrees improved in 10.9months in physiologic genu varum group 

Acknowledgment: None
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Case: A 13-year-old boy was presented with a palpable mass in the right thigh. One year earlier, he fell off from his bicycle resulting a 

penetrating wound on his thigh. Treatment at an outside hospital involved myorrhaphy of rectus femoris. Physical examination revealed 

solid mass about 7*5*3cm in size, and anterolaterally, there was no tenderness of the right thigh. The laboratory examinations were 

unremarkable, with a normal cell count and normal biochemistry. Because the mass was thought to be a soft-tissue tumor, MRI was 

performed. MRI revealed an elliptical, well-circumscribed mass int the anterior aspect of the right thigh. At surgery, a well-encapsulated 

soft-tissue tumor was excised. Examination of a cross-sectional specimen revealed the presence of fiber-like material. 
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Case: Introduction Multiple hereditary osteochondromatosis(MHO) is an autosomal dominant disease consisting of multiple projections 

of bone capped by cartilage. Metaphyses of long bones and diaphyses on vertebrae and flat bones are the most common site of disease 

involvement. It may lead to angular deformity and altered bony development with subsequent leg length discrepancy or progressive genu 

valgum. Genu valgum may lead to a cause of patellofemoral instability, anterior knee pain, and difficulty running. Surgical interventions for 

correction of MHO include exostosis excision,  tibial osteotomy, lengthening of the fibula and epiphyseal stapling. Surgical intervention in 

children may be associated with a risk of injury to the epiphyseal plate and the surrounding neurovascular structures. Although descriptions 

and treatments for the upper extremity deformities in MHO patients have been published numerously, the reports of outcomes and clinical 

characteristics of the lower extremity deformities of MHO was rare. In this report, we describe successful treatment of progressive genu 

valgum in a MHO patient by hemiphyseal epiphysiodesis.   Case presentation In August 2017, a 12-year-old girl came to our clinic who 

presented with progressive gait impairment due to genu valgum and leg length discrepancy. At the age of 4, the parents first noticed 

the prominent mass on right proximal humerus area of the patient and the bone protruding from the whole body began to be touched 

1 year before visit. The patient's height was within 3-5 percent, and she complaint of walking discomfort was from two years before the 

hospital visit. She also had family history of MHO, that her father and elder sister had underwent surgery for the disease in their childhood. 

Radiographs revealed that multiple exostosis of femur and tibia and the length of the right lower limb was 69.9 cm and that of the left was 

67.5 cm . The measured HKA showed -7.9 degrees on the right side, -9.5 degrees on the left side, suggesting genu valgum. She underwent 

hemiphyseal epiphysiodesis with 8 plates in medial side of distal femur and proximal tibia. At 14 months follow-up, scanogram revealed 

that HKA improved to 3.2 degrees (Rt.) and 3.4 degrees (Lt.). and restoration of gait function was achieved. 
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Introduction: Current studies suggest that radiographic markers such as the critical shoulder angle (CSA) and the greater tuberosity angle 

(GTA), are associated with rotator cuff tears (RCTs). However,  because the analysis of CSAs and GTAs according to the partial thickness 

rotator cuff tear patterns is limited, the purpose of the present study was to evaluate the relationship of CSAs and GTAs with partial 

thickness rotator cuff tear (PTRCT) patterns.  

Materials and Methods: This retrospective study included 1,069 patients from 2013 to 2017. The subjects were divided into 4 groups: 

Group A, control group; Group B, articular-sided PTRCTs; Group C, bursal-sided PTRCTs; and Group D, full thickness rotator cuff 

tears (FTRCTs). RCTs were diagnosed with magnetic resonance imaging and the CSA and GTA were measured on simple radiographs. 

Multivariable analyses were used to clarify the potential risks for these pathologies.  

Results: The mean CSAs of articular-sided PTRCTs (34.2° ± 4.7°) and FTRCTs (34.7° ± 4.4°) were  significantly larger than those of the 

control group (32.3° ± 4.3°) and the bursal-sided PTRCTs (31.5° ± 4.6°), (P < 0.001). Multivariable analysis also showed that larger CSAs 

had a significantly increased risk of both articular-sided PTRCTs and FTRCTs, with odds ratios of 1.12 and 1.17 per degree, respectively. The 

mean GTAs of bursal-sided PTRCTs (73.2° ± 4.8°) and FTRCTs (72.3° ± 5.4°) were significantly larger than that of the control group (70.5° 

± 5.1°) (P < 0.001), although the mean GTA of articular-sided PTRCTs (71.5° ± 6.9°) did not show a significant difference when compared 

with the other groups. Multivariable analysis also showed that larger GTAs had a significantly increased risk of both bursal-sided PTRCTs 

and FTRCTs, with odds ratios of 1.13 and 1.07 per degree, respectively. 

Conclusion: A large critical shoulder angle was associated more with articular-sided PTRCTs than bursal-sided PTRCTs. A large greater 

tuberosity angle was associated more with bursal-sided PTRCTs than with articular-sided PTRCTs. Both critical shoulder angle and greater 

tuberosity angle were positively associated with the occurrence of full thickness rotator cuff tears.  
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Introduction: Ulnar or humeral component stem fractures after total elbow arthroplasty (TEA) are serious complications. We hypothesized 

that TEA stem component fractures are fatigue fractures that result from periarticular osteolysis caused by bushing wear, which leads to a 

region of unsupported stem adjacent to a well-fixed stem. 

Materials and Methods: A review of 2637 primary and revision TEA cases from 1972 to 2016 revealed that 47 operations in 46 patients 

were complicated by or performed to deal with component stem fractures. Bushing wear was graded according to percentage loss of 

polyethylene thickness and metal wear. 

Results: In the 39 cases in which bushing wear was able to be quantitated, it was severe in 34, moderate in 2, and mild in 3. Radiographs 

at final follow-up were available in 47 cases. All 47 cases showed evidence of periarticular osteolysis, which was in zone 1 in 17, in zones 

1 and 2 in 29, and diffuse in 1. The length of the well-fixed stem, expressed as a percentage of total stem length, averaged 63% (range, 

29%-86%). Stem fractures most often (27 of 47 cases) occurred at the junction between the well-fixed stem and unsupported stem. The 

median distance between the site of stem fracture and the unsupported stem. The median distance(IQR) between the site of stem fracture 

and the unsupported/well-fixed stem junction is 0(0-5) mm. 

Conclusion: Based on our findings, a component stem fracture after TEA seems to occur by fatigue failure at or near the junction between 

an unsupported and well-fixed stem. This area of unsupported stem occurs due to osteolysis caused by bushing wear. The solution to 

component fractures requires a solution to bushing wear. 

Acknowledgment: This study was supported by the Mayo Foundation. This study was not supported by any outside funding or grants. 
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Introduction: The purpose of this study was to compare early clinical outcomes between manipulation under anesthesia (MUA) and 

arthroscopic capsular release (ACR) in patients with refractory adhesive capsulitis (AC).  

Materials and Methods: Thirty AC patients who underwent MUA (MUA group) were included. As a control group, thirty AC patients who 

underwent ACR (ACR group) were matched for age and sex with the MUA group. Visual analog scale (VAS) pain score; American shoulder 

and Elbow Surgeons (ASES) score; and range of motion (ROM) were evaluated preoperatively and at 3, 6, and 12 months after procedure.  

Results: Both groups had significant improvements in the VAS pain score, ASES score and ROM at 12 months after procedure. VAS pain 

score and ASES score were significantly better in the MUA group compared with the ACR group at 3 months after procedure. In the MUA 

group, mean forward flexion was significantly greater than that in the ACR group at 3 months after procedure. Mean external rotation and 

internal rotation were significantly greater in the MUA group compared with the ACR group at 3, 6, and 12 months after procedure. Two 

patients required additional injection of steroid at 3 and 6 months after MUA due to recurrent stiffness with pain. 

Conclusion: Compared with ACR, MUA had equivalent clinical outcomes in the early period after procedure. Our study suggests that MUA 

is a useful option to be considered as treatment for refractory AC before choosing ACR.  

Acknowledgment: We thank Eun-Ji Jeon and Ye-Ji Kim for their support with data collection. 
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Introduction: The purpose of this study was to investigate serial outcomes in the early postoperative period in patients who have 

undergone surgical treatment for calcific tendinitis of the shoulder and to determine prognostic factors affecting outcomes. 

Materials and Methods: We retrospectively reviewed 40 patients with a mean follow-up of 55.2 months. Arthroscopic (35 shoulders) or 

mini-open surgery (5 shoulders) was performed. The visual analog scale (VAS) pain score; University of California, Los Angeles (UCLA) 

score; American Shoulder and Elbow Surgeons (ASES) score were evaluated preoperatively; 3, 6, and 12 months after surgery; and at the 

final follow-up. To evaluate the extent of calcific deposit removal and recurrence of calcification, we conducted plain radiography at each 

follow-up.  

Results: Thirteen patients had complete removal of all calcium deposits, and 27 had partial removal. At final follow-up, all patients 

sustained complete resorption without any recurrence. All clinical scores showed improvement significantly in each follow-up period 

(p=0.000). However, VAS pain score decreased to less than 3 points at 6 months after surgery, UCLA and ASES scores also increased more 

than 75 percent at 6 months. Subacromial decompression was negatively correlated with the final VAS, UCLA, and ASES score (p=0.020, 

0.028, and 0.031). Additionally, rotator cuff repair was negatively correlated with the final UCLA score (p=0.012). Also, the duration of 

symptoms was negatively correlated with the final ASES score (p=0.028). 

Conclusion: This study revealed that all clinical scores were significantly improved from 3 after surgery. However, clinical scores improved 

slowly, recovery of shoulder function and pain relief required up to 6 months. Longer symptom duration, subacromial decompression and 

rotator cuff repair were poor prognostic factors after surgical treatment. 

Acknowledgment: The authors thank Kyung-Jin Lee, Eun-Ji Jeon, Min-Ji Kim and Ye-Ji Kim for their support with data collection.   
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Introduction: The purpose of this study is to evaluate the clinical usefulness of arthroscopic repair with superior capsule reconstruction 

using biceps tendon in massive sized full thickness rotator cuff tears. 

Materials and Methods: This study is a prospective comparative outcome study. We performed arthroscopic repair of 41 patients with 

massive sized (range: 5 ~ 6 cm) full thickness rotator cuff tear from January 2010 to December 2012. Twenty one patients who underwent 

superior capsule reconstruction using biceps tendon were group Ⅰ, and group Ⅱ consisted of 20 patients who underwent arthroscopic 

partial repair alone. Forty one patients were composed of 19 men and 22 women. The average age was 62 (48 ~ 72) years and the 

mean disease duration before the operation was 17 (3 ~ 52) months. The mean follow up period was 52 (48~76) months. All patients 

complained of limited range of motion, weakened muscle strength, and aggravating pain. 

Results: There was no significant difference between group Ⅰ and group Ⅱ at Visual Analog Pain Scale (VAS) for pain. UCLA score, ASES 

score, and KSS score showed a functional improvement in group Ⅰ compared with group Ⅱ. In group Ⅰ, forward elevation strength 

showed a significant improvement from 3.4 preoperatively to 4.7 postoperatively. But in group Ⅱ, there was no significant difference from 

3.3 preoperatively to 3.5 postoperatively (P < 0.05). All patients underwent postoperative follow up ultrasound or MRI, and retear was 

observed in 6 out of 21 cases (29%) in group Ⅰ, 9 out of 20 cases (45%) in group Ⅱ (P<0.05). 

Conclusion: Arthroscopic repair with superior capsule reconstruction using biceps tendon in patients with massive sized full thickness 

rotator cuff tear has significant clinical usefulness in functional recovery, muscle strength enhancement and also decreases retear frequency 

after surgery than arthroscopic partial repair alone. 
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Case:  Merkel cell carcinoma is a rare cutaneous malignancy which originates from neuroendocrine cell in dermo-epidermal junction. It 

usually arises from sun-exposed areas like head, neck and distal extremities in fair-skinned individuals over age 50. In about 20 percent, 

it occurs on the upper extremity, and most of which are located in hand and wrist with size less than 2 centimeters. It shows high local 

recurrence rate and distant metastatic lesion like lung, brain and other parts of body. In this study, we report a case of 72-year-old woman 

with a mass on her left elbow with a 3 centimeters size that was eventually diagnosed as Merkel cell carcinoma with distant metastasis.  

The patient visited our institution for slowly growing elbow mass during one year without pain. On initial ultrasonographic evaluation, 

about 3.0 x 2.4 x 1.4 cm sized mass suspecting skin malignancy was noted at posterior aspect to olecranon and confirmatory biopsy was 

recommended. We initially planned the staged operation after an excisional biopsy for a pathologic confirmation, but performed marginal 

excision only, because the cancer margin was well defined in operation field and the final pathologic report showed that resection margin 

was free from malignancy. The mass was confirmed as Merkel cell carcinoma with immunohistochemically positive on CK20, CD56, 

Synaptophysin, Ki67(40%).  We performed PET-CT postoperatively for the evaluation of metastatic lesion, and a focal FDG uptake in T7 

vertebral body was noted. The MRI also showed a metastatic lesion on T7 vertebral body which means that the cancer was stage IV.  As 

the pathologic diagnosis and metastatic lesion were confirmed, the patient was referred to the oncologist to perform a radiation therapy 

for the elbow and metastatic thoracic spine lesion. Combining chemotherapy with pembrolizumab was done. Through the six radiation 

and eleven chemotherapy session for 9 months, left elbow showed no recurrence and T7 vertebral body showed no interval change on 

regular upper extremity angio-CT scan and whole body bone scan.  Clinically, Merkel cell carcinoma is a rare and aggressive skin cancer 

with increasing number of incidence. We report a rare case of stage IV Merkel cell carcinoma on uncommon location of upper extremity 

treated with a marginal excision and additional radiation and chemo therapy. 
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Introduction: Certain pitching mechanics are thought to decrease the performance of pitchers and put them at risk of requiring surgery. 

This study aimed to analyze the effect of shoulder hyperabduction during early cocking phase with surgical risk and performance in 

professional baseball players. 

Materials and Methods: From 2009 to 2013, 93 candidates reached the minimum innings qualification. After excluding players who 

overlapped, were foreign, older than 31, moved to another league, or retired, 19 players underwent slow-motion pitching video analysis 

of hyperabduction and hyperpronation of the forearm in cocking phase. Data on the players’ innings pitched (IP), earned run average 

(ERA), walks and hits divided by innings pitched (WHIP), and surgical history were obtained from the official Korean Baseball Organization 

website. 

Results: Of the 19 players, 9 had hyperabduction arm movement and 10 did not. The group with hyperabduction (HA) had an average 

age of 24.3 years, average IP, ERA, and WHIP for 5 years of 55 innings/year, 6.52 ERA/year, and 1.33 WHIP/year, respectively, and 7 (77%) 

ultimately underwent surgery. The group without hyperabduction (nHA) had an average age of 25.4 years, average IP, ERA, and WHIP 

for 5 years of 127 1/3 innings/year, 4.84 ERA/year, and 1.32 WHIP/year, respectively, and 5 (50%) underwent surgery. Player performance 

(ERA, p<0.66; WHIP, p<0.14) was not influenced by the arm position at cocking phase, but the average IP was (p<0.01). 

Conclusion: Shoulder hyperabduction in early cocking phase of throwing motion does not lead to a decrease in performance (ERA, WHIP) 

but will result in a tremendous decline in the average innings pitched. The risk of surgery is not associated with shoulder hyperabduction. 

Acknowledgment: No potential conflict of interest relevant to this article was reported. 
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Case: Acromial fractures are a well-recognized complication after reverse shoulder arthroplasty and most appear as stress fracture with 

no history of single trauma. Until now, there has been no report for acute displaced acromial fracture occurred by sudden strong deltoid 

contraction during heavy work. When the fracture is displaced, the operative treatment is challenging because it is difficult to obtain 

adequate fixation in thin and osteoporotic bone. We report a rare case of acute displaced acromial fracture after RSA treated successfully 

by a novel technique of open reduction and internal fixation using two 4.5 mm cannulated screws and lateral clavicle pre-contoured plate 
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Introduction: The purpose of this study was to investigate the incidence, and clinical and radiological outcomes of acromial fractures after 

reverse total shoulder arthroplasty (RTSA). 

Materials and Methods: A systematic review was performed to identify studies that reported the results of treatment for acromial fractures 

after RTSA. A literature search was conducted by 2 investigators using 4 databases (PubMed, Embase, Cochrane, Ovid Medline). 

Results: Fifteen studies of 2857 shoulders satisfied our inclusion criteria. The incidence of acromial fracture after RTSA was 4.0% (114/2857). 

The mean age of the patients at the time of fracture was 72.9 years (range, 51 to 91 years). The mean time from RTSA to diagnosis of 

acromial fracture was 9.4 months (range, 1 to 94 months). One hundred shoulders (87.7%) were treated conservatively and 14 shoulders 

(12.3%) were treated surgically. The mean follow-up period after acromial fracture was 33.8 months. The overall union rate was 50.0% 

(43.8% for conservative treatment and 87.5% for operative treatment). The fracture incidence was 8.4% for the medial glenoid-medial 

humerus prosthesis design, 4.0% for the lateral glenoid-medial humerus and 2.8% for medial glenoid-lateral humerus, with a significant 

difference. The mean final values were as follows: Visual Analogue Scale, 2.2; American Shoulder and Elbow Surgeon score, 59.1; Constant 

score, 59.7; and Simple Shoulder Test, 5.8. The mean forward flexion, abduction, and external rotation were 102.3°, 92.3°, and 25.8°, 

respectively. 

Conclusion: Acromial fractures are not uncommon and are not negligible post-RTSA complication that has controversy for the outcomes 

after treatment with low level of evidence. Further well-designed prospective randomized controlled study with long-term follow-up 

should be performed to ascertain the diagnosis, treatment, and prognosis for acromial fractures after RTSA. 

Acknowledgment: We thank Eun-Ji Jeon for their support with data collection. 
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Introduction: Despite the controversy over the functional role of biceps long head tendon, it is a well-known pain generator in the 

shoulder, and therefore, thorough assessment and examination are critical for the correct diagnosis and future management plan. 

However, the currently performing physical exams such as Speed’s test, Yergason’s test have limited clinical usefulness to predict biceps 

tendon pathology due to low sensitivities 

Materials and Methods: We introduced the Flexion-Extension Supination (FES) test and evaluated the validity of the FES test against 

findings at surgery. To perform the FES test, with the elbow extended, the patient’s arm is held at 90-degree flexion and neutral rotation, 

and the patients were asked to supinate their forearm by themselves, or their forearms were supinated passively by the examiner. The test 

was considered to be positive if the patient felt the pain in the bicipital groove or could not supinate fully. 53 patients (28 males and 25 

females) who underwent the arthroscopic operation with shoulder pain were prospectively enrolled. FES test, Speed’s test, Yergason’s test, 

and radiologic evaluation were performed, and arthroscopic findings were used as the standard reference.  Their biceps pathologies were 

checked via arthroscopic exam both at intraarticular and extraarticular sides. 

Results: The surgical findings related to biceps pathology (after excluding SALP lesion) were as follows: 12 normal, 22 partial tears with 

synovitis, 11 partial tears and subluxation, 3 subluxations and dislocation from biceps groove, 3 tenosynovitis without tear, 1 hypertrophy 

(Hourglass biceps) and 1 previous complete rupture with synovial remnant (at arthroscopic findings). The sensitivity and specificity were 

80.95% and 45.45% in FES test; 64.29% and 81.82% in Speed’s test; 50.00% and 90.91% in Yergason’s test and 80.95% and 81.82% in 

radiologic study respectively. 

Conclusion: Our study demonstrates that FES test is a critical screening tool for LHB pathology. The FES test better represents biceps 

long head pathology compared to other physical examinations. Although Speed test and Yegarson’s test have limited usefulness by poor 

sensitivity, they show better specificity. According to our study result, we advise using the FES test for screening patients and using Speed 

test and Yegarson's test as confirmation tests after the FES test. 
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Introduction: After introduction of reverse total shoulder arthroplasty for treating massive rotator cuff tear, number of patients treated 

with arthroplasty is increasing, but massive rotator cuff tear in old aged patient is still challenging especially patient can hardly be candidate 

for arthroplasty due to comorbidities. Such circumstances, arthroscopic rotator cuff partial repair can be the other option. In this study we 

retrospectively evaluated clinical and radiological outcomes of arthroscopic partial rotator cuff repair and RTSA in patient aged more than 

70. 

Materials and Methods: From January 2016 to December 2017, patients who had undergone surgery for massive rotator cuff tear were 

enrolled. Inclusion criteria were as follows. 1) Patients treated with RTSA or arthroscopic partial rotator cuff repair. 2) Patients aged more 

than 70. 3) Patients show chronic cuff tear with atropic change in supraspinatus and infraspinatus muscle. (Goutallier classification <= 

3). Exclusion criteria were, 1) acute traumatic rotator cuff tear patients, 2) patients with underlying comorbidity (infection sequelle, RA 

etc.). Patient were divided two groups depending on treatment method and outcomes were compared. Clinical outcomes were measured 

by VAS, constant score and UCLA score. Immediate postoperative, 3, 6, 9 and 12month follow up X-ray were checked and ultrasound 

evaluation of rotator cuff was added in arthroscopic cuff repair group. Range of motion was also checked. 

Results: A total 84 patients were included in this study. Arthroscopic partial repair group (group A) was composed 48 of patients and RTSA 

group (group B) was 36. Mean follow up was 15.8M in group A and 16.7M in group B. Both groups show favorable outcome. VAS score 

of group A in last follow up was 1.45 and group B was 1.23. Both UCLA score and constant score show also improved outcome. There is 

no statistically significant difference in scores and range of motion between two groups. In arthroscopic repair group, partial retear rate 

was 10.5% percent but limited effects on final outcomes. 

Conclusion: Arthroscopic partial repair also could be considered as good treatment option in old aged large to massive rotator cuff tear 

patient, especially who cannot undergo RTSA. 
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Introduction: The purpose of this study was to evaluate the effect of Suprascapular Nerve Block under ultrasonography in the treatment of 

patients with shoulder joint capsulitis and to evaluate the effect of long - term follow - up on the recovery of range of motion. 

Materials and Methods: Among the patients who were diagnosed with shoulder joint capsulitis, they were classified into two groups: 

ultrasonographic examination of the Suprascapular Nerve Block and nerve block test. Twenty - two patients who underwent Suprascapular 

Nerve Block and steroid injections and 20 patients who received steroid injections without Suprascapular Nerve Block were enrolled in 

patients who were diagnosed and treated with shoulder joint capsulitis. At the time of diagnosis, VAS, range of motion, KSS, and UCLA 

scores were measured at 0, 1, 3, and 6 months after treatment and the two groups were compared 

Results: There was statistically significant effect of VAS, range of motion, KSS, ASES, and UCLA scores in group 1 compared with group 1 

(group of Suprascapular Nerve Block) and group 2 (without Suprascapular Nerve Block) 

Conclusion: The use of Ultrasonography-guided Suprascapular Nerve Block in patients with shoulder joint capsulitis seems to be an 

effective method for long-term follow-up in pain relief and recovery of joint motion 

Acknowledgment: Thank you for the opportunity to present the following materials.
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Case: Introduction : There were few reports about the large Hill-Sachs lesion accompanying rotator cuff tear in acute traumatic gleno-
humeral joint anterior dislocation without Bankart lesion in elderly patient and different approach is needed for proper treatment. In this 
case, we report the good result of treatment with allogenic iliac tricortical bone strut graft after indirect reduction through the bony 
window on bicipital groove. Materials & methods : 74-year old female visited emergency department after falling injury. She complained 
left shoulder pain. Plain radiographs showed an anterior dislocation of gleno-humeral joint without definite fracture findings. Reduction 
of dislocation was failed with a couple of trials. MRI (Magnetic Resonance Imaging) showed a full thickness tear of supraspinatus and 
infraspinatus tendons at insertion site. A large cortical decompression was also showed at posterior part of humeral head which contact with 
anteroinferior glenoid rim and any labral or capsular tear need to repair were not observed. We decided an open reduction and insertion 
of freeze-dried tricortical iliac crest bone for filling of bony defect instead of other popular surgical methods such as Latarjet, Remplissage 
procedures because glenoid did not have bony loss over 20% of width. Through a deltopectoral approach, humeral head which got stuck 
between conjoined tendon and anterior glenoid bone was reduced manually and rotator cuff tear was repaired with two all-suture anchors. 
Rectangular hole with rounded edge (3x1.5cm) was made on bicipital groove and the reduction of compressed posterior cortex has been 
tried with bone impactor under a fluoroscopic surveillance. A freeze-dried tricortical iliac crest bone (3x1.5cm) was inserted for prevention 
from loss of reduction. Sized matched insertion did not need any additional procedure for escape of bone block. Results : At 6 months after 
surgery, plain radiography and CT scan showed a complete bony healing without any loss of reduction compared with imaging studies at 
two days after surgery. There was no recurrent dislocation and complete healing of rotator cuff was showed in ultrasound examination. 
Patient showed a satisfied range of motion of gleno-humeral joint (135° of active forward flexion, 110° of active abduction, and 60° of 
internal and external rotations with 90° of abduction). Conclusion : Our surgical method will be a good option for reduction and treatment 
of the large Hill-Sachs lesion accompanying rotator cuff tear in acute gleno-humeral joint anterior dislocation in elderly patient. 
Acknowledgment: None 
Keywords: gleno-humeral joint, traumatic anterior dislocation, Hill-Sachs lesion, allogenic iliac tricortical bone strut graft
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Introduction: Few long-term follow-up studies of large-to-massive contracted rotator cuff tears have examined the arthroscopic complete 
repair obtained by a posterior interval slide and whether the clinical outcomes or structural integrity achieved are better than those after 
partial repair without the posterior interval slide. 
Materials and Methods: The study included fifty-eight patients with large-to-massive contracted rotator cuff tears, not amenable to 
complete repair with margin convergence alone. The patients underwent either arthroscopic complete repair with a posterior interval slide 
and side-to-side repair of the interval slide edge (twenty-five patients; Group C) or partial repair with margin convergence (thirty-three 
patients; Group P). The patient assignment was not randomized. The Simple Shoulder Test (SST), American Shoulder and Elbow Surgeons 
(ASES) score, University of California at Los Angeles (UCLA) shoulder score, and range of motion were used to compare the functional 
evaluation at preop, six-month postoperative and a minimum of five-year after surgery. Preoperative, six-month postoperative magnetic 
resonance arthrography (MRA) images were compared within or between groups. 
Results: At the five-year follow-up evaluation, the SST, ASES score, UCLA score, and range of motion had significantly improved (p < 
0.001 for all) in both groups. However, no significant differences were detected between groups. On the follow-up MRA, a re-tear 
was identified in 88% (22/25) in Group C, in the setting of a mean re-tear size 21.4 ± 9.5 mm. In Group P, the mean residual defect 
(maximum anteroposterior width) after partial repair on follow-up was reduced to 16.3 ± 5.6 mm, and this difference in re-tear size and 
residual defect on follow-up MRA was significant between groups (p = 0.001). The preoperative and follow-up fatty infiltration grades in 
supraspinatus and infraspinatus were no significant differences between groups. 
Conclusion: The complete repair group with an aggressive release had no better clinical or structural outcomes compared with the partial 
repair group with margin convergence alone for large-to-massive contracted rotator cuff tears. In addition, the complete repair group had 
a 88% retear rate and a greater defect on follow-up MRA images. This study found that a complete repair of large-to-massive contracted 
rotator cuff tears, with an aggressive release such as posterior interval slide through a long-term followup, did not have an increased 
benefit compared with partial repair without posterior interval slide. 
Acknowledgment: None
Keywords: Massive rotator cuff tear, posterior interval slide, complete repair, partial repair
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Introduction: •Olympic winter games PyeongChang 2018 was an amazing sports event, participating in over 2833 athletes from 92 

countries. •Ellison et al. reported that lower extremity injuries (42 %) were twice as common as upper extremity injuries (24 %) of all 

skiing injuries. •In contrast, snowboarding injuries of upper extremity were approximately 50% of all snowboarding injuries and nearly 

twice as much as skiing injuries of upper extremity. •In this paper, our purpose is to describe and analysis the all around shoulder injuries in 

elite athletes during the Olympic winter games PyeongChang 2018. 

Materials and Methods: •Targeted all Olympic-related athletes who visited Venue medical centers, Polyclinic and Olympic designated 

hospital during the Olympic Games (February 9th to 25th, 2018). • •Collected Olympic EMR data and patient information from Olympic 

medical service team about athletes who complained of shoulder pain. • •Divided the person who complained of shoulder pain into 

Injury and Illness. uInjury was divided into new (pre-existing and not fully rehabilitated conditions were not recorded) symptoms and 

recurred (athletes having returned to full participation after a previous condition) symptoms after the trauma during the Olympic Games 

(9-25 February 2018).7) uInjuries included both direct trauma and overuse injury. Overuse injury was defined as injury that occurred during 

a game or training caused by repeated use without direct trauma. uIllness was defined as the case in which the symptoms started without 

any trauma. 

Results: •During the Olympics, a total 14 athletes came to clinic with shoulder related symptoms. •Five players injured during the game 

and nine injured during the training. uFour of these patients were due to overuse and ten have trauma related symptom. uOne of the 

patients due to trauma was hit by an opponent, and the other nine were caused by a collision with the ground or an object. •No patients 

complained pure disease related symptoms except overuse. •Snowboarding (1 big air, 3 slopestyle) was  the most common sport of 

shoulder pain. •The most common diagnosis was contusion (N=6). Second, there were rotator cuff injuries (n=3), SLAP lesion (n=1), sprain 

(n=1), AC-CC injury(n=1), dislocation (n=1) and fracture (n=1). 

Conclusion: •This study is a first epidemiologic study about a shoulder injury conducted in huge sports competitions involving a variety of 

events for elite athletes. • During the Game period, a total 14 athletes came to clinic with shoulder injury. •If the risk factors of shoulder 

injury can be confirmed by continuing these studies in the future, it will be helpful to prevent injury to the athlete and to prepare safety 

measures. 

Acknowledgment: None 
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Technical Note: Humeral periprosthetic fractures are one of the most challenging complications after elbow arthroplasty. Only limited 

reports about surgical techniques and prognosis are published.  We devised a novel surgical method for grafting fibula strut bone into 

the medullary canal of humerus acrossing the fracture site, providing an additional method to restore bone stock. The purpose of this 

study is to introduce an alternative surgical technique and to determine the results of implant revision and allograft augmentation for the 

treatment of humeral shaft periprosthetic fractures that occur around the loosened humeral component. 

Acknowledgment: The authors have nothing to disclose. 

Keywords: Revisional total elbow arthroplasty, Periprosthetic fracture, fibula strut bone graft
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Introduction: The purpose of study is to compare clinical and radiologic outcomes of anatomical locking distal clavicle plate fixation and 

reconstruction of CC ligament with autologous palmaris longus tendon and Steinmann pin fixation for fracture site for Neer type IIB lateral 

clavicle fractures. 

Materials and Methods: A total of consecutive patients with lateral clavicle fracture were recruited from August 2007 to March 2018, 

treated by reconstruction of CC ligament by autogenous palmaris longus tendon and Mersilene tape with fixation of S-pins for distal 

clavicle (Group A) or anatomical locking plate fixation (Group B). We retrospectively compared the functional outcome, radiologic 

parameters, and perioperative course of the two treatments 

Results: Postoperative CC distance was more improved in Group A. Radiologic arthritis of the AC joint was more common in group B after 

surgery, but there was no difference between the two groups in symptomatic patients. At the last follow - up, there was no statistical 

difference in the range of motion and functional score of the shoulder, but in Group B, irrigation due to the plate required removal 

operation. 

Conclusion: In Neer IIB type distal clavicle fracture, reconstruction of CC ligament showed better results in radiologic parameters than plate 

fixation, as well as no need for removal operation.  

Acknowledgment: None
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Introduction: In treatment of intractable supraspinatus calcific tendinitis, ultrasonography-guided multiple needling is more effective in 

reducing the size and gaining functional recovery of calcified nodules than simple subacromial steroid injections. 

Materials and Methods: Of patients diagnosed with calcific tendinitis, patients with calcified lesions in the supraspinatus muscle were 

included in this study. Patients who received more than 6 months of appropriate conservative treatment who did not show symptomatic 

improvement were selected, and patients showing symptomatic improvements were excluded. A total of 28 patients were randomly 

divided into the needling group (Group I) and simple injection group (Group II). Group I initially consisted of 16 patients, and after 

excluding 3 patients (one follow up loss, one needling failure, one MPS pain), 13 patients were included. Ultrasonography-guided needling 

was performed at 2-week intervals, and subacromial steroid injection was also performed at 6-week intervals. Group II included 12 

patients and subacromial injection was performed every 6 weeks. All patients underwent x-ray follow-up every 2 weeks and ROM and 

score (KSS, VAS, ASES, UCLA) measurements were performed. 

Results: The mean size of calcified nodules measured by x-ray decreased from 15.52mm to 7.87mm after 6 weeks in Group I; in Group II, 

the nodule size decreased from 14.95 mm to 10.06 mm. Group I showed more significant decrease of calcified nodule size compared to 

that of Group II. ROM and Scores (KSS, VAS, ASES) improvements were also superior in Group I. 

Conclusion: In treatment of intractable supraspinatus calcific tendinitis, both simple subacromial steroid injection and ultrasonography-

guided multiple needling proved to be effective methods. However, in terms of decrease in calcified nodules, ROM, and functional scores, 

ultrasonography-guided multiple needling seems to be a more preferred method of treatment. 

Acknowledgment: Thank you for giving me to present a poster. 
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Introduction: Several systemic conditions, such as diabetic mellitus (DM), dyslipidemia and smoking, are thought to be directly related 

to tendon degeneration and have an adverse effect on the prevalence of rotator cuff tear. The purpose of this study was to investigate 

the prevalence of rotator cuff tear among middle-aged men who complained of shoulder pain, and the effect of DM, dyslipidemia, and 

smoking on the prevalence of rotator cuff tear. 

Materials and Methods: The study included 807 middle-aged male patients with shoulder complaints. All patients were asked if they had 

DM or dyslipidemia, and if they were present or past smokers. Serum glucose, hemoglobin A1C (HbA1C), cholesterol and other lipid profile 

of each patient was collected, and smoking intensity was measured by pack-years (PY). The status of the rotator cuff tendon was examined 

using magnetic resonance imaging (MRI).   

Results: A total of 687 patients were included in the analysis except for those with previous history of shoulder girdle fractures and 

surgeries on the same shoulder. Of these, 102 patients had high-grade partial thickness or full thickness rotator cuff tears (14.8%). Total 

cholesterol and low-density lipoprotein (LDL) cholesterol level of the tear group was higher than normal group (total cholesterol, normal 

group 176mg/dL, tear group 186 mg/dL, p = 0.014; LDL cholesterol, normal group 99 mg/dL, tear group 106 mg/dL, p = 0.039). However, 

there was no significant difference in the serum glucose and HbA1c level between the groups (p = 0.396, 0.340). Smoking intensity was 

also not related to the prevalence of rotator cuff tears (p = 0.710). 

Conclusion: Total cholesterol and LDL cholesterol level is considered to have adverse effects on rotator cuff tendon degeneration. Serum 

glucose, HbA1c level, and smoking intensity was not related to the prevalence of rotator cuff tear in this study. 

Acknowledgment: None
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Introduction: Rotator cuff tear is a common disorder causing shoulder pain and functional disability. MRI has been known as a gold 

standard for diagnosis of rotator cuff tear. However, it is not a suitable tool for all patients complaining of shoulder pain. We hypothesis 

that a combination of appropriate physical examinations and plain radiographic findings could be used to predict rotator cuff tear. The 

purpose of this study was to identify physical examinations and plain radiographic findings suggestive of rotator cuff tears, and to select 

those who require additional evaluation of rotator cuff pathology among patients of shoulder complaints. 

Materials and Methods: The study included 807 patients with shoulder complaints. Several well-established shoulder physical tests were 

performed by trained orthopedic surgeons. Using plain radiographic images, we measured acromiohumeral distance (AHD), the type of 

acromion, the type of spur, presence of greater tuberosity sclerosis. The status of the rotator cuff tendon was evaluated by MRI. Physical 

examinations and radiologic findings related to the rotator cuff tears were confirmed using both univariate and multivariate analysis.  

Results: Physical examinations associated with rotator cuff tear was Jobe test (p = 0.008), abrasion test (p = 0.000), speed test (p = 0.002), 

compression rotation test (p = 0.034), and forward flexion strength reduction (p = 0.000) in the univariate analysis. The heel type spur (p 

= 0.000) and greater tuberosity sclerosis (p = 0.000) on plain radiograph indicated high probability of rotator cuff tear. Abrasion test, heel 

type spur, and greater tuberosity sclerosis was an independent variable associated with rotator cuff tears in the multivariate analysis. Of the 

patients with rotator cuff tears, 83.2% (84/101) had any of the three findings, and 72.7% had rotator cuff tears of the patients with all 

three findings (16/22). 

Conclusion: A combination of abrasion test, heel type spur and greater tuberosity sclerosis could well predict rotator cuff tears. Therefore, 

further examination should perform when abrasion test is positive or plain radiograph shows heel type spur or greater tuberosity sclerosis. 

In addition, patients with all three of these findings are more likely to have rotator cuff tears, so more attention should be paid. 

Acknowledgment: None
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Introduction: Graphene is widely known as a new generation of new materials because of its strength, conduction, and elasticity. 

Recently, graphene-based nanomaterials have attracted much attention as bioactive scaffolds that promote cell differentiation. But, there 

was no known about the effect of graphene-based scaffold for the bone-tendon healing. We aimed to evaluate histopathologic and 

biomechanical evaluation confirms whether Graphene oxide scaffold augmentation is effective in RCT repair. 

Materials and Methods: Bilateral supraspinatus tendon repairs were performed in 20 rats that were allocated into 2 groups (group 1, 

supraspinatus repair only; group 2, supraspinatus repair with Graphene scaffold. Biomechanical and histological analyses were performed 

to evaluate the quality of tendon-to-bone healing at 8 weeks following rotator cuff repair. The standard MTS assay was performed to 

evaluate cell proliferation and metabolic activity on the Graphene scaffold. 

Results: Biomechanically, the group 2 exhibited a significantly heightened ultimate failure load than group 1. Histologically, the group 2 

exhibited a significantly heightened modified total Bonar score. In addition, the tendon-to-bone interface for group 2 demonstrated better 

collagen orientation, continuity, and organization. The cell proliferation rate of the absorbable scaffold was found to be compared to the 

control group. 

Conclusion: We found improved biomechanical and histologic outcomes for Graphene Oxide scaffold in rat rotator cuff model. The 

augmentation might improve healing after difficult chronic rotator cuff repair in humans. 

Acknowledgment: None 
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Case: The coronoid process is a structure that plays a crucial role in the stability of the elbow. If there is a fracture of coronoid process, 

ulnohumeral joint tends to dislocate anteriorly, so precise reduction and fixation of the coronoid process fragment is necessary. The 

optimum exposure approach of coronoid process fracture, especially when associated with proximal ulna fracture has been controversial 

all the time. Generally, surgeons approach coronoid process with medial or anterior incision, so multiple incision would be necessary to fix 

olecranon fracture simultaneously. We report a case of 23 year-old male whose coronoid process fracture was reduced with suture anchor 

through olecranon fracture gap, and then olecranon fracture was fixed with plate and screws. We report this “harpoon technique” which 

is simple and novel method to fix the coronoid fragment with suture anchor. 

Acknowledgment: None 

Keywords: Elbow, Coronoid fracture, Olecranon fracture, Suture anchor



414

The 63rd Annual Congress of the Korean Orthopaedic Association

Poster Sessions

 Presentation No. 199  

Title: Prolonged pain reducing effect of Sodium Hyaluronate-CarboxyMethyl Cellulose sol(GUARDIX-sol) in the Selective Nerve Root 

Block(SNRB) of lumbar radiculopathy: A Prospective, Double-Blind, Randomized Controlled Clinical Trial

Authors:  SANGBONG KO1 , JAIBUM KWON1 , SEUNGBUM CHAE1 , WONKEE CHOI1 , Cheolwhan RYU1

Presenter: Cheolwhan RYU Corresponding Author: SANGBONG KO Field: Spine

Affiliation: 1. DAEGU CATHOLIC UNIVERSITY MEDICAL CENTER { Orthopaedic }  

Introduction: worsening between 2 days and 2 weeks score after selective nerve root block, called rebound pain. The purpose of this study 

was to find out if Guardix-sol○R injection reduced the occurrence of rebound pain 3 days to 2 weeks after selective nerve root block in 

patients with radiculopathy, compared with injection of corticosteroids and local anesthetics alone. 

Materials and Methods: This study was conducted to a total of 44 patients, 23 among 24 patients in the Guardix group and 21 among 24 

patients in the control group, who finished the follow-up session with double blineded randomized controlled clinical trial. The cocktail 

of corticosteroids, 1% lidocaine, 0.5% Bupivacaine, and 1ml of normal saline was for control group. Another cocktail of corticosteroids, 

Guardix-sol○R solution, 1% lidocaine, and 0.5% Bupivacaine was for Guardix group. Study participants were randomized into one of two 

treatment regimens and were followed up over a period of three months. 

Results: While VAS at 2 weeks after procedure were 4.19±1.32 in the control group and 2.43±1.24 in the Guardix group, showing 

significantly lower pain scores in the Guardix group (p<0.05), VAS at 6 weeks after procedure were 4.00±1.23 in the control group and 3.22

±1.45 in the Guardix group, showing no statistical difference between the two groups(p=0.077). There were no significant differences in 

functional outcomes at 6, and 12 weeks after procedure. 

Conclusion: Compared with conventional cocktail used for SNRB, addition of HA and CMC mixture(Guardix-sol○R) showed effective 

control of rebound pain which occur during 3 days to 2 weeks after the procedure.  

Acknowledgment:  I'd like to express my hearty gratitude to  my advisor Professor Sangbong, Ko for the significant support of valuable 

advice 
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Introduction: The incidence of facet tropism (FT) and its correlation with low back pain (LBP) have, to our knowledge, not yet been 

investigated among selected community-based populations who visited departments unrelated to LBP with their chief complaints 

unrelated to LBP. In this study, we aimed to evaluate the prevalence of FT among selected patients in whom LBP was not the chief 

complaint and the correlation between FT and LBP among these patients. 

Materials and Methods: Among patients who underwent computed tomography (CT) during 2014 for reasons unrelated to LBP, we 

enrolled 462 patients who satisfied the inclusion and exclusion criteria. The degree of tropism was defined by modifying the method used 

by Vanharanta et al as grades 0, 1, and 2 for FT, FT+, and FT++, respectively. LBP was evaluated using a modified version of the Nordic Low 

Back Pain Questionnaire. For additional evaluation of dynamic low back pain (d-LBP), the question, “Did your pain go away when lying 

down still or standing up straight, and did it also intensify when you bend or stretch your back?,” was included in the questionnaire. 

Results: The L4-5 intervertebral area was most frequently and severely affected by FT with an incidence rate of 46.3%, and severe FT was 

observed in 24.7% of the patients. FT increased with age at L2-3 and L5-S1 levels. FT at L2-3 level was correlated with LBP (p = 0.035) and 

dynamic LBP (p = 0.033). The FT grade at L2-3 level was correlated with dynamic LBP (p = 0.022) but not with LBP (p = 0.077). The relative 

risk of FT at L2-3 level was 1.614 for LBP and 1.724 for dynamic LBP. 

Conclusion: The prevalence of FT among community-based populations was 46.3% and its severe form was more frequently observed 

at L4-5 level (24.7%). LBP was correlated with FT at L2-3 level. The relative FT-associated risk of LBP was 1.6 at L2-3 level, and the relative 

L2-3 FT-associated risk of dynamic LBP was 1.724. 

Acknowledgment: I'd like to express my hearty gratitude to  my advisor Professor Sangbong, Ko for the significant support of valuable 

advice 
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Introduction: Fall from a height is a common cause of thoracolumbar fracture. Although fall from greater height may be related with more 

disability, the impact of height of fall remains unknown. Our aim was to identify that clinical and radiological characteristics of patients 

with thoracolumbar fracture patients by fall accident depending on the height of fall. 

Materials and Methods: Data were collected retrospectively from prospectively recruited data between March 2011 and June 2018 in 

single, level one trauma center. Sixty-six consecutive young patients (under 40 years old) who suffered unstable traumatic thoracolumbar 

fractures after fall accident and were treated surgically were included. Height of fall was investigated by interviewing patients or inspector 

of accident. In case of fall from building, height of fall was calculated by multiply the average height of floor (3 meters) with number of 

floor. We divided the patients into two groups on the basis of 3 meters and compared groups regarding gender, age, fall type (suicidal vs. 

incidental), past history of psychiatric disease, associated severe injuries needing surgery, the presence of neurology, ASIA grade, location, 

fracture type, and canal diameter of most severely injured vertebra, and numbers of fractured vertebrae. 

Results: Range of height of fall was from 1.5 meters to 30 meters. Range of number of floor was from 2nd floor to 9th floor. Between 

>3 meters group (n=40) and <=3 meters group (n=26), age, presence of severe extremity injuries, level of most severely injured fractured 

vertebra and number of fractured vertebra were significantly different (All P<0.05). Age was younger in >3 meters group (23.8±7.9 years vs. 

29.4±7.3 years). Upper extremity and lower extremity were more common in >3 meters group (33.3% vs. 6.7%, 54.2% vs. 30.0%). Among 

<=3 meters group, there was no thoracic fracture. Thoraco-lumbar fracture was dominant (80.8%). Among >3 meter group, thoracic and 

lower lumbar fracture was more common (15.0%, 32.5%). Number of fractured vertebra was greater in >3 meters group (4.2±3.0 vs. 1.8±1.5). 

Conclusion: Thoracolumbar fracture patients by fall from greater height was younger and had more extremity injuries and vertebral injury. 

More thorough investigation of extremity and whole vertebrae may be needed in severe thoracolumbar fracture patient caused by fall 

from greater height. 

Acknowledgment: None 
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Introduction: It is well known that osteoporotic fractures increase mortality rate. Especially, hip fractures, one of the most catastrophic 

results from osteoporosis, are increasing as elderly population increases in our society. Because vertebral compression fractures usually 

occur at younger age than hip fractures, we investigated patients with hip fractures about their previous vertebral compression fractures 

and analyzed the relationship between hip fracture and vertebral compression fractures. 

Materials and Methods: We retrospectively reviewed 735 patients who underwent surgical treatment in our institution for hip fractures 

between January 2014 and December 2017. After we excluded patients without spine x-rays(n=436), patients younger than 65(n=59), 

Non-osteoporotic fractures (n=16), and cases with lesser than 6 months of follow up period. 194 patients were finally included. 

Osteoporotic spinal fractures (OSF) were classified semiquantitatively according to the Gennant method by two different orthopedic 

surgeons. Demographic data and clinical parameters, such as osteoporosis medication, ambulatory status, were obtained from medical 

charts and patient’s family interviews. Patients were allocated into group I (n = 104, with prior OSFs) or group II (n = 90, without prior OSFs). 

Patients in group I were subdivided into two groups: group IA (n=34, with prior OSFs and history of osteoporosis medication) and IB (n=70, 

with prior OSFs and without history of osteoporosis medication). We compared these two groups. 

Results: The antecedent vertebral fractures in 194 patients with hip fracture were in 104 patients (53.6%). Groups I and group II did not 

show any significant differences in pre-op and post-op ambulatory status, complication rates, and other clinical parameters. Very limited 

number of patients were on osteoporosis medication before the hip fracture (n=55, 28.3%). When comparing between group IA and IB, 

group IA had significantly lower subsequent osteoporotic fracture rate, such as periprosthetic fractures or contralateral hip fractures, than 

group IB (11.4% vs 29.4%, p<0.05). 

Conclusion: Prevalence of OSFs in hip fractured patients was 53.6%. Also, most of the patients were not on osteoporosis medication 

(71.6%, n=139). Even in patients with OSFs, only 32% were on osteoporosis medication (n=34). In this study, patients with recent hip 

fractures and antecedent OSFs, osteoporosis medication decreased the incidence of secondary hip fractures. (11.4% vs 29.4%, p<0.05). 

So we concluded that OSF can be a warning sign for hip fracture and once OSFs has occurred, osteoporosis treatment should be started to 

lower the risk of subsequent osteoporotic fractures later in life. 

Acknowledgment: nothing to disclosure   
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Case: Introduction: Ankylosing spondylitis also known as Bechterew disease; Marie Strumpell disease is an autoimmune seronegative 

spondyloarthropathy. It’s a painful chronic inflammatory arthritis which primarily affects the spine and sacroiliac joints. Seen in about 1% 

of men and 0.5% of women with a peak onset 20-30years of age. We would like to report a rare case where L5-S1 was spared from the 

disease. Case report: A 60-years old man presented to us with a chronic back pain which started 30 years ago. Patient claimed that pain 

was more frequent, shooting in nature radiating to bilateral feet. He also complained of bilateral lower limb weakness. On examination, 

he had, imitation of motion of the lumbar spine in sagittal and coronal planes and Schober’s test was positive. Bilateral L2 - S1 : tone 5/5, 

sensation 2/2. Straight leg rising test was negative. Radiologically, patient had exaggerated kyphosis of thoracic spine, Grade IV Sacroiliitis 

and spine findings were consistent with chronic ankylosing spondylitis sparing the L5 S1. Biochemically, HLA B27 positive. He subsequently 

underwent PLIF L5-S1 - 3 level up, 3 level down. Post operatively, he was followed up and showed improvement in symptoms. Discussion: 

Ankylosing Spondylitis primary pathological site is the enthesis or site of insertions of tendon or ligament capsules into the bone and 

usually starts at the sacroiliac joint and involves the spine. In this case it spared the L5 S1 joint from the disease but involved the entire 

spine. Spinal instrumentation is of paramount importance to reduce pain and improve stability of spine. Conclusion: L5-S1 sparing is a rare 

entity in clinical practice and can be managed well with instrumentation posteriorly.       

Acknowledgment: acknowledgement to my co authors for this specific case write up and management  
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Case: Case: A forty-seven-year-old male presented with traumatic anterior atlantoaxial subluxation (Type III) associated with type III 

odontoid fracture with no neurological deficit. The patient was managed surgically with posterior reduction and C1C2 fixation and fusion. 

The association of anterior atlantoaxial rotatory subluxation (Fielding type III) with odontoid fracture (Anderson and D’Alonzo Type III) is 

rare with only seven reported cases in recent literature. Conclusion: This report add important information regarding the management and 

presentation of such injury and also brings out a serious complication associated with type III odontoid fractures, which are advised to be 

managed conservatively. 

Acknowledgment: I acknowledge the submission of the abstract as presenting author.  
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Case: Introduction: We report here a rare combination of aggressive osteoblastoma with secondary aneurysmal bone cyst masquerading 

as neck pain, arising from Cervical C4 vertebra in a 19-year-old male. Case details: The patient was a 19-year-old male, presented to us with 

complaints of neck pain since last 7 months, gradual in onset, dull aching, and progressively increasing in severity. A diffuse, non-fluctuant, 

slightly tender swelling was noted on posterior aspect of neck deep to the posterior neck muscles. Neck movements were restricted due to 

pain. Neurology was normal, with no radiation symptoms or deficit. Detailed radiology was done, suspected tumor was seen arising from 

the posterior elements of C4 vertebra involving the left facet. After preoperative planning, tumor was removed enbloc posteriorly and 

intralesional anteriorly. Lateral mass screws and fusion was done from C3 to C5 for stability. Histopathology showed secondary aneurysmal 

cyst in osteoblastoma. Postoperatively patient recovered well, sitting and walking with collar was started on second postop day.  No 

recurrence has been seen on followup until now. Conclusion: Being a rare disease, cervical osteoblastoma with secondary aneurysmal cyst 

should be kept in differential while treating a case of neck pain in adolescent age patient and prompt and planned surgery is essential. 

Acknowledgment: I acknowledge the submission of abstract 
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Introduction: None studied the effect of the squat on the spinopelvic parameters in spite of many previous studies related with other 

postures. so, we investigated the changes of the spinopelvic parameters in squat posture. 

Materials and Methods: Eleven volunteers(7 females and 4 males) were subjected to this study. Spinopelvic parameters were examined by 

radiographs. 

Results: LLA, SS, PT, and PI in standing were 32.9°, 33.2°, 15.9°, and 49.2°, respectively. LLA, SS, PT and PI in chair sitting were 20.5°, 

29.9°, 20.7°, and 50.4°, respectively. LLA, SS, PT, and PI in squat were 11.7°, 25.5°, 23.6°, and 50.4°, respectively. Pelvic tilt was larger in 

squat(23.6°) and smaller in standing(15.9°), while sacral slope was larger in standing(33.2°) and smaller in squat(25.5°), and intermediate 

in chair sitting(29.7°). PIs were almost equal in all postures. In squat posture, sacrum was maximally verticalized. 

Conclusion: Most noteworthy finding is the flattening of the lumbar curve with maximum verticalization of the sacrum in squat. 

Acknowledgment: None 
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Introduction: The anatomical position of conus medullaris is well-documented in anatomy textbooks; however, the conus shape in the 

canal is rarely described. Furthermore, to our knowledge, no study in Korea has not yet assessed the shape of the conus as well as its 

position in the canal via cadavaric dissection and/or magnetic resonance imaging(MRI). 

Materials and Methods: MRI of 189 patients, age ranged from two to 94 years(93 males, 94 females) were subjected to this study. For 

assessing the conus termination point and shape in the canal, Arai et al’s method was utilized. The position of the intervertebral disc or 

trisection of the vertebral body closest to the tip of the conus was recorded at the canal level. 

Results: The tip of conus medullaris was positioned from upper T12 body to L2-L3 disc; mostly in L1 bodies(52.4%), floowed by the L2 

bodies(22.5%), the L1-L2 disc, and the L2-L3 disc(1.1%). The shape of the conus was classified as type A in 74(39.6%), type B in 58(31%)  

and type C in 55(29.4%). The conus did not terminate at L3 body. In the first decade ones(five children) conus positioned rather lowly from 

L1 bodies to L2-L3 disc, and no type A conus shape, and mostly type B(80%). 

Conclusion: Conus medullaris positioned mostly in the lower one-third of L1 and it in the first decades terminated lowly. No type A in the 

first decade one, and type B was mostly frequently formed which was followed by type C. 

Acknowledgment: No potential conflict of interset relevant to this article was reported.
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Case: Osteoid ostema is benign osteoblastic tumor that affects adolescent and young adult male. Osteoid osteoma of sacrum is 

uncommon and mimicking other pathological conditions. A 29-year-old male patient visited a hospital with back pain for ten months. 

He complaned back pain getting worse at night but had no difficulty of full weight bearing. He had no trauma history and no systemic 

symtoms. On physical examination, there was focal tenderness on sacrum, but there was no palpable mass and swelling. Laboratory tests 

and plain radiographs were normal. CT scan of sacrum was perfomed and showed a nidus located on median sacral crest of S2 vertebra. 

MR imaging was performed and bone marrow edema in the median sacral crest of S2 was showed on T2-weighted images. On bone 

scan, increased uptake lesion was showed on sacrum. We treated the lesion with a en-bloc resection. patient was immediately relief of the 

pain. After operation, we performed postoperative CT scan and confirmed complete excision of the lesion. In pathological examination, 

we confirmed the lesion of osteoid osteoma 

Acknowledgment: None 
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Case: Dysphagia has been recognized as one of the most serious complications after occipito-cervical fusion (OCF). The mechanical 

stenosis of the oropharyngeal space caused by the reduced O-C2 angle (OC2A) was thought to be the key factor. In addition to this 

factor, diffuse idiopathic skeletal hyperostosis (DISH) can cause a huge anterior cervical osteophyte and dysphagia. In this regard, we 

present a case of DISH with a huge anterior osteophyte in the cervical spine who developed dysphagia after OCF. A 77-year-old male 

patient visited the emergency room with a pain in the right side of the neck, which occurred 5 hours before his arrival at the front of the 

house. There was a history of hypertension, coronary artery obstructive disease, and stroke. There was a facial nerve palsy and Grade IV 

degree of weakness on the left side due to stroke. But, there was no other problem with eating and no change in the upper and lower 

extremity muscle strength before the injury. Myelopathy was observed on the left side with clumsiness and grip and release test 3/10(10 

sec), although he did not complain of radiculopathy. On the basis of computed tomography (CT) and magnetic resonance imaging (MRI) 

of the cervical spine, fracture of the left anterior arch of C1, fracture of both posterior arches and bilateral facet joint dislocation was 

noted. The OCF was performed for Levine and Edward classification type III C1 Burst fracture. The patient started to eat from the first day 

after surgery, but he developed swallowing difficulty and aspiration. So, he underwent a Video Fluoroscopic Swallowing Study (VFF). On 

examination, there was a protrusion around the cervical spine in the epiglottis level where the airway and esophagus were divided. So, the 

food remained on the cervical spine for a while and then turned to the esophagus. In addition, due to the massive effect of the C3-4-5-

6 diffuse hypertrophic bony spur, there was a limitation in the pharyngeal movement. This resulted in the bolus transition predominantly 

in the left side. The patient did not attempt the compensation technique due to limited movement of the neck. The patient was trained 

several times in cooperation with the rehabilitation department and able to avoid the aspiration by eating it in small quantities several 

times and by swallowing it twice at once. The patient is currently 2 years after the operation, and has not been suffering from any other 

problems except being aspirated occasionally when eating food fast or eating spicy food. 

Acknowledgment: None 
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Case: A 65-year-old woman visited our Emergency department complaining paraplegia and lower leg sensory loss. 2 yrs ago, the patient 

underwent excisional biopsy for myxoid liposarcoma on right thigh. There was no local recurrence and pulmonary metastasis. MRI and 

CT scan revealed metastatic cancer on thoracic 4/5 epidural space, T4 Lt pedicle and laminar, Right 9th rib, T8 body. ECOG(Eastern 

Cooperative Oncology Group performance) grade was 3. She underwent epidural mass remove, T4 lamina and pedicle remove, Lt T4 rib 

excision. After surgery, paraplegia and lower leg sensory loss was recovered. Biopsy revealed MLS. ECOG grade was improved from 3 to 0.  

Acknowledgment: Myxoid Liposarcoma(MSL), one of the most common soft-tissue sarcoma in adults, originates from primitive 

mesenchymal cells, rather than mature adipose tissue. MSL has a disproportionately high tendency to metastasize to unusual soft tissue 

locations, before disseminated spread or pulmonary metastase 
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Case: A 65-year-old woman visited our Emergency department complaining paraplegia and lower leg neupathic pain. She has hypertrophic 

cardiomyopathy. She takes antiplatelet agent. MRI and CT scan revealed thoracic myelopathy, cord signal change, ossification of yellow 

ligament(OYL), severe lumbar spinal stenosis. She have both hip osteoarthritis, also.. EMG can not detect MEP signals. EMG revealed 

radiculopathy, also. Nurick grade was 4. She underwent decompression and posterior instrumentation on thoracic spine, decompression 

on lumbar spine. Nurick grade was improved from 4 to 0   A 69-year-old man visited our Emergency department complaining paraplegia 

and lower leg neupathic pain, voiding difficulty. Previously, he underwent open heart surgery. he takes antiplatelet agent. MRI and CT scan 

revealed thoracic myelopathy, cord signal change, ossification of yellow ligament(OYL), severe lumbar spinal stenosis. EMG can not detect 

MEP signals. EMG revealed radiculopathy, also. Nurick grade was 5. He underwent decompression and posterior instrumentation on 

thoracic spine, decompression on lumbar spine. Nurick grade was improved from 5 to 3 

Acknowledgment: McComas’ double-crush hypothesis proposed that two focal lesions along the same axon could be related in that a 

proximal lesion may predispose the distal segment of the axon to subsequent damage through the disruption of axoplasmic flow. 1Double-

crush syndrome was studied cervical myelopathy with carpal tunnel syndrome, nerve entraptment syndromes.1,2 We report 2 cases of 

Double crush syndrome with thoracic myelopathy, lumbar stenosis 
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Case: We report 1 case of Klippel-Feil syndrome with cervical myelopathy, OPLL(ossification of posterior longitudinal ligament) A 66-year-

old woman visited our department complaining gait disturbance and hand clumsiness. She knew about her congenital cervical fusion. MRI 

was checked 1 yrs ago. She was want spine surgery, she worry about her congenital cervical fusion. MRI and CT scan revealed congenital 

cervical fusion, cervical cord compression, OPLL. Nurick grade was 4. She underwent Laminoplasty on cervical spine. Nurick grade was 

improved from 4 to 0 

Acknowledgment: Klippel-Feil syndrome (KFS) was first reported by Klippel and Feil in 1912,1 and is characterized by inappropriate 

congenital segmentation or fusion of two or more cervical vertebrae.2 The prevalence of congenital cervical fusion and Klippel- Feil 

syndrome is higher in degenerative cervical myelopathy than for the general population, suggesting that these patients are predisposed to 

degenerative cervical myelopathy development.3 
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Introduction: Back ground data : There are many studies on the vertebral body-canal ratio, the so-called Pavlov’s ratio of the cervical spine. 

However, there are no studies on the age-related ones to clarify each bony component contribution on the vertebral canal formation and 

its size in Koreans. 

Materials and Methods: Anteroposterior(AP) length of vertebral body and canal from C3 to C6 on sagittal radiograms of each decade 

from first to tenth were measured to calculate the body-canal ratio with a ruler with a minimum scale 1mm and electronic digital caliper. 

The ratio is the AP diameter of canal over the AP diameter of vertebral body. 

Results: Average Pavlov’s ratios in the first decade were largest and ranged between 1.0 - 1.75 ; 1.19 at C3, 1.23 at C4, 1.11 at C5 and 1.12 

at C6. Body-canal ratios were over 1.0 in the first, second and third decades. The ratios were very similar in the second and third decades. 

Among ratios of each level, ratio in C4was largest in the first and second decades. After fourth decades, there were gradual decrease at 

minimum. There were no ratio below 0.8 in any decade(Table 2). Theoretically after maturity the ratio must be fixed. The cause of the ratio 

decrease is unclear yet, though the two possibilities are considered : increase in body width or lamina thickening. 

Conclusion: It is clear that canal size is largest in the first decade, and body-canal ratio becomes almost fixed in the second decade of life, 

though minimum decrease during age increase after maturity. 

Acknowledgment: No potential conflict of interest relevant to this article was reported. 
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Case: -BACKGROUND: Most gaseous lumbar pseudocysts have been previously reported to be located in the spinal canal and successfully 

treated by several therapeutic methods. By comparison, a gas-containing pseudocyst in the lumbar extraforaminal area is rare. Here, the 

authors report a case of symptomatic gascontaining cyst located in the lumbar foramen. It was successfully treated with unilateral biportal 

endoscopic (UBE) surgery. -CASE DESCRIPTION: A 75-year-old man presented with severe left leg pain and tingling sensation refractory 

to conservative treatment that aggravated with weight bearing and position change. Computed tomography and magnetic resonance 

imaging showed a gas-containing cyst compressing the left L5 nerve root ganglion in the foramina area at the L5-S1 level. Gaseous 

extraforaminal pseudocyst was successfully removed by UBE surgery via the paraspinal approach. Vivid and clear endoscopic operative 

imaging of pseudocyst in detail was obtained during the operation. The patient’s symptom was significantly improved after the operation. 

-CONCLUSIONS: A gas-containing pseudocyst in the lumbar foraminal area is not common. Combined use of preoperative magnetic 

resonance imaging and computed tomography can help diagnose a gaseous pseudocyst and differentiate other pathologies. A UBE 

technique that provides good operative visualization and delicate operative manipulation is a less invasive therapeutic method to treat a 

foraminal gas-containing pseudocyst. 

Acknowledgment: None 

Keywords: Gas Pseudocyst, Unilateral Biportal Endoscopy, Extra-Foraminal



422

The 63rd Annual Congress of the Korean Orthopaedic Association

Poster Sessions

 Presentation No. 215  

Title: Ancient paraspinal schwannoma of dorsal ramus nerve: A case report

Authors:  DAE GEUN KIM1 , YOUNG MIN JO2 

Presenter: DAE GEUN KIM Corresponding Author: DAE GEUN KIM  Field: Spine

Affiliation: 1. SOONCHUNHYANG UNIVERSITY GUMI HOSPITAL { Orthopaedic } , 2. SOONCHUNHYANG UNIVERSITY GUMI HOSPITAL { Others 

(Pathology) }   

Case: Objectives: We report a case of paraspinal ancient schwannoma located at the upper thoracic level in a 39-year-old man that 

mimicked atypical lipoma or complicated epidermoid cyst. Summary of Literature Review: Few case reports of paraspinal schwannoma 

have been reported and the incidence of schwannoma in paraspinal muscle is very rare. Materials and Methods: A 39-year-old male 

presented chronic discomfort around the mass while lying down. Both T1 and T2 weighted image of magnetic resonance imaging (MRI) 

showed heterogeneous high signal intensity at the level of the T1 and T4 vertebral bodies to the right of midline. The tumor was completely 

removed in en bloc resection method. Results: The pathologic examination revealed S-100 protein expression with degenerative changes. 

The lesion was diagnosed as an ancient schwannoma. 

Acknowledgment: Schwannoma originated from the dorsal ramus nerve is rare and have been reported. Even ancient schwannoma is 

extremely rare condition. This case emphasizes the importance of considering variant causes of back mass such as lipoma, epidermal 

inclusion cyst, schwannoma, and so on. 

Keywords: Schwannoma, neurilemmoma, back muscles.
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Case: Inroduction : Treatments of lumbar infective spondylitis can be a challenging issue for orthopedic spine surgeons. It often requires 

several incision and drainage operations and the recurrence of infection even after the posterior fixation can occur. Outcomes can be worse 

if the proper management for the infection source is delayed. Therefore authors present a case report in which the patient had undergone 

several methods of operations to achieve the clinical resolution of such condition.   Case : A 47 years old man came to the emergency 

department for back pain and radiculopathy in lower extremities which persisted for 3 days. The patient received a nerve block procedure 

for the herniated disc in another institution 20 days prior to the presentation in the ER. After 1 month of intravenous administration of 

glycopeptide antibiotics, incision and drainage was done for the persistent psoas muscle abscess pocket. The patients was discharged from 

our clinic but came back to the ER after 3 months of the first operation for recurrence. Posterior decompression and abscess drainage was 

done for 4th and 5th lumbar spine. One month after the decompression, spinal segmental instrumentation and posterolateral fusion was 

done for 2nd~5th lumbar spine. But the pus discharge and the infective symptoms persisted so another open drainage was done. After 

2 weeks of aseptic irrigation of the wound, discectomy between the 3rd/4th and 4th/5th lumbar spine and posterior lumbar interbody 

fusion with auto-iliac tricortical bone was done.   Result : After the last operation of discectomy and lumbar interbody fusion, the patient 

showed steady decrease in the ESR and CRP, and the infective symptoms and physical signs also improved. The patient is now able to walk 

with a walker, and the wound is stabilized. He is transferred to the physical medicine and rehabilitation department and is receiving lower 

extremities muscle strengthening exercise.   Conclusion : Discitis can be a crucial infection focus for infective spondylitis, which can be 

effectively controlled with total discectomy and interbody fusion with allo-bone or auto-iliac bone graft. 

Acknowledgment: None 
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Case: Spinal subdural hematoma is rare and often misdiagnosed, but can lead to severe neurological impairment. We present a spinal 

subdural hematoma after spinal epidural injection combined with progressive neurological deterioration treated by surgical evacuation. 

A 86-year-old patient came to ER due to severe lower leg pain and progressive lower extremity weakness. She got lumbar spinal epidural 

injection and developed pain and motor weakness one day after injection. She could walk at 1st day after injection. Motor grade was 

3/4 at 2nd day after procedure and decreased to 2/3 at 3rd day. MRI demonstrated severe spinal canal compression from T12 to S1 by 

hematoma. An area of abnormal intensity and a black line in the inner part of the intra-dural space also checked. MRI was interpreted as 

epidural hematoma before operation. We performed emergent operation due to progressive neurological deterioration. We did posterior 

laminectomy from L 1 to 5 and evacuate the subdural hematoma after dissect the epidural layer. The symptoms are gradually improved 

after operation. At 6 months follow up, the patient can walk without any assistance. Symptomatic spinal subdural hematoma can be 

developed by simple spinal procedure and can lead to severe neurological complication. The prognosis for functional recovery is promising 

if diagnosis and treatment is appropriate before development of irreversible paralysis. 

Acknowledgment: Nothing 
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Case: Abstract Introduction : The rate of complication related to implant is decreasing because of improvement of surgical technique and 

implant modality. However, screw or plate pull-out is still a challenging complication to surgeons after anterior cervical spinal surgery. 

Case details : A 52-year-old woman visited orthopedic out-patient unit due to neck and back pain with paraplegia. Enhanced MRI showed 

metastasis of 7th cervical vertebra and compression of epidural space without posterior element involvement. She underwent anterior 

cervical surgery; total corpectomy of 7th cervical vertebra and anterior cervical plating from C6 to T1 on August, 2003. On three months 

later after surgery, cervical radiographs and chest CT for detecting breast cancer revealed partial pull-out screws on T1. Partial pull-out 

screws progress no more for postoperative six months and a year, she had no neurologic and mechanical symptom and good motor 

grades. On postoperative 16 years, She came for orthopedic outpatient unit for instrument state and She cured breast cancer completely. 

CT & cervical radiographs showed completely pull-out screws on T1 which lie between trachea and anterior vertebral body, but no swelling 

or inflammation around backed out screws. Conclusion : In any case of pull-out screws, frequent serial radiographs and clinical assessments 

is important to prevent pull-out screws related complication.     

Acknowledgment: none
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Introduction: The purpose of this study was to evaluate the usefulness of preliminary MRI measurement in the ultrasound-guided L4 

selective nerve root block. 

Materials and Methods: As a retrospective study, 71 patients who met our criteria for outpatient visits from March, 2016 to December, 

2017 were included. From March 2016 to February 2017, 31 patients who underwent L4 nerve root block without MRI were divided into 

group A, and 40 patients who underwent L4 nerve root block through MRI measurement from March 2017 to December 2017 were 

classified B group. Group A was injected through the pararadicular approach without MRI and group B was ultrasound-guided injected 

according to preliminary MRI measuremnt. Results were assessed using VAS (visual analogue scale) scores before, 3 hours, 2, 6, and 12 

weeks after the procedure, 

Results: At 3 hours after the procedure, the proportion of the patients better than good results were 52% in group A and 67.5% in group 

B. At 2 weeks after the procedure, the proportion of the patients better than good results were 48% in group A and 70% in group B, 

respectively. 58% patient of group A and 62.5% of group B showed results better than good after 6 weeks, respectively. In 12 weeks after 

procedure, the results of group A and group B were 68% and 62.5%, respectively. On the 3hours and 2 week after procedure, group B 

showed significant symptom improvement than group A (P <0.05) 

Conclusion: Ultrasound-guided L4 nerve root block is effective for pain relief without radiation exposure, and it is thought to be helpful to 

improve the success rate of the procedure by performing MRI before the procedure. 

Acknowledgment: None 
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Introduction: Surgery for lumbar degeneration disease is widely performed. Posterior lumbar interbody fusion and transforaminal lumbar 

interbody fusion are commonly used for lumbar degenerative disease. However, several complications, such as neurologic deficit, adjacent 

segmental degeneration have been reported. We examined the radiologic effect of indirect compression through Oblique lateral interbody 

fusion for the treatment of degenerative lumbar spondylolisthesis 

Materials and Methods: We assessed 20 patients with lumbar degenerated spondylolisthesis who underwent OLIF and percutaneous 

pedicle screw fixation retrospectively. Of the 20 patients, 10 were male and 10 were female. Radiography was used for evaluation 

before and after surgery. (MRI was evaluated before and immediately after the surgery. CT scans were evaluated before and 6 months, 

12months after surgery. X-ray images were evaluated before and 2 weeks, 6 weeks, 12 weeks, 6 months, 12 months after surgery) The 

cross-sectional area of the spinal canal was evaluated with MRI, and disk height, degree of upper vertebral slip, segmental disc angle were 

evaluated with CT scan. The clinical symptoms including low back pain, leg pain were evaluated using visual analog scale (VAS) and the 

Oswestry Disability Index (ODI) before and 6 months after surgery. 

Results: After surgery, significant increase in spinal canal area (34%), disk height (62%), segmental disc angle (77%) and significant 

decrease of upper vertebral slip (9%) were found (P<0.05). Low back pain, leg pain scores significantly improved after surgery, compared 

to those before surgery (P<0.05). Also the mean blood loss was 35ml. 

Conclusion: A significant increase in disk height and spinal canal area, decrease in upper vertebral slip were found after surgery. And the 

pain scores improved significantly along with minimal blood loss. OLIF and percutaneous screw without direct decompression may be 

useful for lumbar spondylolisthesis 

Acknowledgment: None 
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Case: In recent, the incidence of lumbar fusion surgery has been increasing with the development of minimally invasive spinal surgery (MISS). 

Based on these changes, human immunodeficiency virus (HIV)-infected patients with the spinal disorder who were treated conservatively 

in the past began to try advanced surgical procedures. Especially, transpsoas lateral lumbar interbody fusion (LLIF) using tubular retractor 

began to be widely used and become an effective surgical option with multiple advantages. Therefore, the authors report a case of an 

HIV-infected patient with osteopenia and multiple lumbar fractures treated by MISS LLIF. A 46-year-old male HIV-infected patient first 

visited our spine center due to continuous back pain in 2016. His CD4+T cell count was 150 cells/µL and he has been treated by highly 

active antiretroviral therapy (HAART) from 2011, was currently medicated with tenofovir, dolutegravir, and septrin. Magnetic resonance 

image (MRI) of the lumbar spine showed irregular destruction of the bony endplate and intervertebral disc involving three segments. On 

the dual-energy x-ray absorptiometry test, T-score of the femoral neck was -2.3 and lumbar spine was -1.1, respectively. He began taking 

empirical tuberculosis medication prescribed by the infectious diseases consultant at that time and refused all other treatments and further 

evaluations. After two years, he was admitted due to aggravated severe back pain, new-onset bilateral buttock pain and decreased motor 

power of great toe extension. The increased extent of endplate destruction, newly developed burst fracture, and dural sac compression 

were observed on MRI. We diagnosed this patient as HIV related spondyloarthropathy and osteopenia, then performed MISS LLIF using 

large-sized cage filled with demineralization bone matrix for three segments and percutaneous pedicle screw fixation for four segments. 

Operative time was 4 hours and 45 minutes including 40 minutes of the position change. Surgical estimated blood loss was less than 

500ml. After surgery, he currently has mild back pain and able to walk with support. Postoperative one-year follow-up radiographs 

showed successful bony union without further collapse of the fractured vertebra. HIV-infected patients suffered from low bone mass 

and high bone turnover due to HIV infection itself, side effects of treatment drugs, vitamin D deficiency, and secondary increase of 

parathyroid hormone. Therefore, they showed a significantly higher incidence of osteoporosis and fragility fracture. Since the introduction 

of new drugs for HIV treatment (HAART), the life span of patients has dramatically improved, while the need for management for various 

degenerative diseases has increased. Outcomes of spinal surgery in HIV-infected patients were poor; increased in-hospital mortality, higher 

complication rates, and costs, and delayed hospital stay. MISS including LLIF has multiple advantages especially for treating patients with 

poor medical conditions and could be a useful option for lumbar spinal interbody fusion in HIV-infected patient. 

Acknowledgment: None 

Keywords: Human immunodeficiency virus, minimally invasive spinal surgery, transpsoas lateral lumbar interbody fusion, highly active 

antiretroviral therapy, acquired immune deficiency syndrome

 Presentation No. 222  

Title: Cerebrospinal Fluid-Cutaneous Fistula Associated with Post-traumatic Charcot Spinal Arthropathy: a Case Report. 

Authors:  JI HYUN RYU1 , KI-WON KIM1 , CHANG RACK LIM1 

Presenter: JI HYUN RYU Corresponding Author: KI-WON KIM  Field: Spine

Affiliation: 1. YEOUIDO ST. MARY`S HOSPITAL { Orthopaedic }   

Case: Charcot spinal arthropathy (CSA), also known as Charcot spine and neuropathic spinal arthropathy, is a progressive and destructive 

condition that affects the intervertebral disc and the adjacent vertebral bodies following the loss of spinal joint innervation for any reason. 

Between 1978 and 2018, over one hundred forty post-traumatic CSA cases have been reported in the literature. We report a first case of 

CSF-cutaneous fistula associated with CSA. A 54-year-old male had undergone with a prior T9-L2 posterior instrumented spinal fusion for 

the treatment of T11 burst fracture and T11 complete paraplegia 7 years ago. The patient had also undergone various types of skin grafting 

and myocutaneous flap surgeries for the treatment of repetitive pressure sores around his lumbosacral areas. The patient presented with 

persistent cerebrospinal fluid (CSF) leak from a cutaneous fistula (CSF-cutaneous fistula) formed in his lumbosacral pressure sore. The 

CSF-cutaneous fistula arose from the L5 post-traumatic CSA. Surgery was planned for the management of two conditions, one for CSF-

cutaneous fistula and the other for post-traumatic L5 CSA. We successfully treated the CSF-cutaneous fistula with ligation and transection 

of the dural sac and cauda equina at the L2-L3 level and the post-traumatic L5 CSA with a posterior four-rod spinopelvic fixation from T9 

to ilium and S2 foramina After surgery, the CSF leak stopped and no adverse neurological change was found. One iliac screw inserted into 

the right ilium was removed at postoperative one year because of skin protrusion. The four-rod spinopelvic construct was maintained stably 

at postoperative 4 year. Our patient is the first reported case of CSF-cutaneous fistula associated with CSA. We assume that disruption 

of the intact spinal muscles and skin overlying the preexisting dural tear site by multiple myocutaneous flap surgeries for the treatment of 

lumbosacral pressure sores may induce CSF leak, consequently leading to CSF-cutaneous fistula at the level of L5 post-traumatic CSA. We 

successfully treated the CSF-cutaneous fistula with ligation and transection of the dural sac and cauda equina at the L2-L3 level and the 

post-traumatic L5 CSA with a posterior four-rod spinopelvic fixation.

Acknowledgment: None 
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Case: Symptomatic ossification of the posterior longitudinal ligament (OPLL) simultaneously involving the cervical and thoracic spine is 

rare. A 53-year-old woman presented with gait disturbance and weakness of the both lower limbs for 4 months. She had undergone 

posterior decompression at T11-12 for ossification of the yellow ligament with OPLL at a local hospital 3 month ago. Her symptoms had not 

been improved. Muscle power of her hip flexion and knee extension was grade 3 and that of others was grade 4. There was diminished 

light touch sensation below the level of T4 with hyperactive knee jerk. She did not complain hand clumsiness, however had positive 

finger escape sign at the left hand. The preoperative Nurick grade and modified JOA score and was 4 grades and 11 points respectively. 

The CT and MRI showed continuous type of cervical OPLL from C4 to C7 and that of thoracic OPLL from T1 to T4 with significant cord 

compressions at both cervical and thoracic spine. Laminoplasty from C4 to C7 was carried out and then laminectomy from T1 to T4 and 

pedicle screw instrumentation from T1 to T5 was performed. Her symptoms were gradually improved after surgery. She had the Nurick 

grade of 3 and modified JOA score of 16 at 6 months after surgery. 

Acknowledgment: none 
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Introduction: Laminoplasty is a one of the most common surgical techniques of treating cervical myelopathy. In this study, radiological 

parameters of the spinal canal such as anteroposterior diameter (APD) of the spinal canal, spinal canal area (SCA), laminar angle (LA) and 

clinical results of modified Japanese Orthopedic Association (mJOA) score before and after expansive open-door cervical laminoplasty 

(EOLP) with 8 mm titanium mini-plate, analyzed and compared with results of EOLP equipped with 12 mm titanium mini-plate. 

Materials and Methods: Total of 98 patients with cervical myelopathy underwent laminoplasty from January 2017 to April 2019, and 

among them, 42 had both preoperative and follow up computed tomography (CT) of the cervical spine. Among the 42, 15 patients had 

both preoperative and follow up mJOA score. The average age of the patients at operation was 63.5 years (range, 50-85 years) and the 

average duration of follow-up was 13.5 months (range, 3-24 months). Changes in the APD and SCA were measured at the middle level 

of the vertebral body on CT axial image. Changes in LA were measured in CT axial image where both pedicles were clearly visible. Clinical 

outcomes were assessed using the mJOA scores preoperatively and the on the final follow up, postoperative complications were collected. 

Results: By using 8 mm mini-plate the APD showed an average of 43.68% increase from 10.53 to 15.13 mm. The SCA demonstrated 

an average of 54.39% growth from 204.25 to 315.36 mm2. The LA was enlarged 15.3 degrees from 44.5 degrees before surgery to 

59.8 degrees after surgery. All patients who underwent laminoplasty using an 8 mm plate displayed a change of the LA no more than 

30 degrees. The correlation between the mJOA recovery rate and ΔLA has been not identified in this study. However mJOA recovery 

rate showed lower improvement percent 29.25% after 8 mm in comparison with 55% after using 12 mm mini-plate. Almost the same 

percentage of complications (C5 palsy) occurred using both 8 and 12 mm mini-plates (12 mm: 4.08%; 8 mm: 4.76%). 

Conclusion: The radiological results of using an 8 mm titanium mini-plate coincided with our expectations, with the same complications 

rate but lower clinical results. Therefore an 8 mm titanium mini-plate cannot be completely considered inferior or superior compared to the 

12 mm mini-plate for EOLP. 

Acknowledgment: The authors used a 8 mm titanium mini-plate instead of a 12-mm titanium mini-plate to perform laminoplasty in 

patients with cervical myelopathy. We evaluated whether inferior or superior results occurred . This study was conducted to confirm that a 

mini-plate of 8 mm is equivalent to a mini-plate of 12 mm. 
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Case: Introduction     Dural tear is a problematic complication of spine surgery. Fine dural tear during surgery, especially in the case of 

endoscopic biportal surgery, is difficult to stitch on the operation situation.  After completion of the operation without knowing whether 

there is a dura tear or not, we can confirm dural tear by looking at CSF(cerebrospinal fluid) leakage. Postoperatively dural tear management  

is often difficult to treat.   Case presentation    A 45-year-old woman was treated with biportal discectomy for back pain and radiculopathy 

after symptome period of  several months. She underwent a prolonged CSF leakage although we did not notice any abnormality during 

surgery. The patient underwent controlled CSF drainage with Lumbar puncture at L3-4 of the proximal part of the operation using a 

commonly used epidural catheter with hemovac. To prevent backflow, light pressure was applied and the hemovac was placed below the 

body at all times, so that it was controlled not to drain more than 100 ml per day. The epidural catheter was removed after confirming that 

the distal CSF leakage area of the previous operation wound  was completely blocked after 4-5 days. She was finally recovered without 

any problems.   Result  The dural tear is possible not to be detected during surgery. If the dural tear is too small or difficult to be sutured 

and the CSF leakages  after the operation, the upper CSF drain using the epidural catheter with hemovac may be one way of solving CSF 

leakage problem after spine operation. .
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Case: Osteoporotic vertebral compression fracture (OVCFs) is a common cause of pain and disability in the elderly population, affecting 

1.4 million people each year worldwide. OVCFS commonly occur in the setting of neural compression from degenerative processes, such 

as intervertebral disc herniations and hypertrophy of the ligamentum flavum. Removal of these elements, which make up the posterior 

tension band, causes transfer of loading to the anterior column, which is already compromised from the fracture. This can lead to increased 

pain, destabilization, and even progressive kyphosis.     In order to cure various kinds of OVC with delayed neurological deficits, a large 

number of surgical techniques have been developed. Which one is the most efficient surgery? For certain specific patients, how to choose 

one suitable technique remains to be explored.           We retrospectively reviewed the medical records of 25 patients who suffered from 

vsOVCFs with spinal canal compromise underwent VP and endoscopic decompression between December 2016 and April 2019.   The 

mean age of the patients was 74.7 years old (67 to 89). The mean duration of symptoms was 3 months (1.5 to 7). All the patients had 

osteoporosis, which was preoperatively identified by dual-energy X-ray absorptiometry (DXA). The mean T score was ㅡ.05 ± 0.76 (ㅡ.6 

to ㅡ.1) as measured from the L-spine.   All 25 patients initially received conservative treatment, but neurological symptoms subsequently 

developed and/or vertebral collapse progressed gradually.     The mean JOA score improved significantly from 13.8 ± 5.5 preoperatively 

to 22.4 ± 5.9 at follow-up; the mean improvement rate was 61.4% ± 24.8%. The mean VAS pain score improved significantly from 8.1 

± 1.3 preoperatively to 3.5 ± 2.1 at follow-up. There was no significant difference in JOA score or VAS pain score among those with cleft 

formation or surgical procedures.   There were no neurologic complications in any patients at discharge. Twenty-three of 25 patients 

(92%) were satisfied with pain relief at discharge. During follow-up, recurrent pain with subsequent fractures in nontreated vertebrae was 

found in seven patients (28%). Five of these patients underwent repeat vertebroplasty with pain relief. The other two favored conservative 

treatment with medication. The other 18 patients were satisfied with pain relief in follow-up. No patient needed repeat treatment of 

previously treated vertebrae.       The patients with advanced age, poor bone quality and other comorbidities, the rate of postoperative 

complications related to the instrumentation is higher than ideal.   For these patients, Unilateral biportal endoscopic decompression and 

vertebroplasty surgery can improve the neurological symptoms..   We propose that endoscopic surgery is a feasible and minimally invasive 

strategy for treating this condition and would be particularly suitable for frail patients at the highest risk of anesthetic, operative, and 

postoperative complications. 
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Case: Acute intradural lumbar disc herniation is a rare event of herniated nucleus pulposus but, it can make serious neurological 

complications. We report a case that had a huge disc herniation in MRI and had severe clinical symptoms, cauda equina syndrome. We 

suspected the intradural disc herniation and found it at the intra-operative field. It was treated successfully by surgical removal. A 60 year 

old male had a moderate lower back pain and left radiating pain for the last 3 months. He had conservative managements at the local 

pain clinic. His symptoms were worsened 2 days before hospitalization. The clinical manifestations include urinary retention, perineal 

hypoesthesia, and motor deficit involving both ankle and big toe extension and flexion. Magnetic resonance image (MRI) showed a 

voluminously extruded L45 disc herniation. But we had a difficulty in distinguish intradural and extradural disc herniation. we found his 

intradural disc herniation at the intra-operative field. There was a large tear of annulus fibrosis at the disc space and floating disc materials 

located inside dural sac. After the surgical procedure, he had the symptomatic improvements in bladder control and motor and sensitive 

deficits of his both ankles and big toes. Intradural lumbar disc herniation is rare, but there is a higher incidences of cauda equina syndrome 

in intradural disc herniation than in extradural herniations. Despite MRI is the gold standard neuroimaging study, the preoperative 

diagnosis of IDH is still difficult. Intradural lumbar disc herniation should be treated by the prompt surgical removal of the ruptured disc 

fragment because the neurological prognosis is closely linked to the preoperative duration of the neurological symptoms. We experienced 

a case of intradural disc herniation with cauda equina syndrome. Immediate surgical removal improved all symptoms and left no neurologic 

sequela. 
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Introduction: The usefulness of prophylactic antibiotics to prevent surgical site infection is well known. Cephalosporin injections are 

widely used as prophylactic antibiotics, and skin tests are conducted at most medical institutions due to the risk of serious hypersensitivity 

reactions such as anaphylaxis. We compared the results of the complete AST group which is performed skin test to all cases to the selective 

AST Group which is administered without a skin test and prescribing the skin test only for those who are judged to be high risk in the pre-

interview. 

Materials and Methods: We reviewed the medical records of patients who were treated with cephalosporin antibiotics as a prophylactic 

antibiotic in six institutions and who were scheduled for surgery or underwent surgery for three years from January 1, 2015 to December 

31. Age, gender, scheduled operation, type of antibiotics, adverse events, treatment, outcome, and surgical outcome were analyzed. 

Results: A total of 135,614 cases were surveyed. A total of 2,537 skin tests were performed in the selective AST Group among 68,755 

cases. Minor adverse events were observed in 192 cases (Nausea / Vomiting: 138 cases, Rash / Urticaria: 45 cases, Dizziness / Shivering: 

9 cases) immediately after the administration of prophylactic antibiotics and 7 cases of major adverse events. Among the 66,859 cases 

of the complete AST group, 1,739 cases (2.5%) were replaced with other antibiotics as a positive skin test. Minor adverse events were 

observed in 163 cases. Among the 1,739 positive skin test cases, 15 cases (0.86%) were observed minor adverse events and, among the 

65,120 negative skin test cases, 148 cases (0.23%) were observed that. Major adverse events were not detected in the positive skin test 

with antibiotic replacement. In 65,120 negative skin test cases, it was observed in 4 cases (0.006%). We tested whether the proportion 

of minor adverse events and major adverse events are higher among the Selective AST Group than among the Complete AST Group. No 

significant association between events and groups were found (p = 0.7603, Fisher’s exact test) 

Conclusion: Skin testing does not reduce the occurrence of minor adverse events and major adverse events statistically significantly when 

using cephalosporin as a prophylactic antibiotic before surgery. Prophylactic antibiotic injections are procedures performed within the 

operative room where is the presence of multiple medical staff, including anesthesiologists familiar with anaphylactic accident, and an 

environment where closed patient monitoring is possible. We conclude that skin test before prophylactic antibiotics should be performed 

only in high-risk patients with previous history of hypersensitivity reactions. 

Acknowledgment: Not applicable. 

Keywords: anaphylaxis, surgical wound infection, skin tests, cephalosporin 
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Title: Segmental Schwannomatosis: a case of median and ulnar nerve neuropathy in wrist and hand

Authors:  SANG WOO KANG1 , JI AKNG PARK1 , YOON HO KIM1 

Presenter: SANG WOO KANG Corresponding Author: SANG WOO KANG  Field: Tumor

Affiliation: 1. CHUNGBUK NATIONAL UNIVERSITY HOSPITAL { Orthopaedic }   

Case: Schwannomatosis is defined as multiple peripheral nerve schwannoma that does not involve the vestibular nerve. Recently, 

schwannomatosis has been classified as a third form of neurofibromatosis, which is similar to neurofibromatosis type 2 in that it expresses 

multiple schwannomas, but has distinctly different disease features. Surgical removal of schwannomatosis may cause iatrogenic damage, 

which is not always necessary, but surgical excision should be performed when there is compressive symptom of tumors. We report a case 

of peripheral neuropathy caused by schwannomatosis involving median nerve and ulnar nerve in ipsilateral hand and wrist. 

Acknowledgment: Written informed consent was obtained from the patients for publication of this case report and any accompanying 

images. 

Keywords: Schwannomatosis, Neurofibromatosis, Median nerve, Ulnar nerve, Neuropathy
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Title: Clinical outcomes of digital glomus tumor after surgical excision 

Authors:  YOUNG SOO CHUN1 , JONG HUN BAEK2 , CHUNG SOO HAN3 

Presenter: JONG HUN BAEK Corresponding Author: YOUNG SOO CHUN  Field: Tumor

Affiliation: 1. KYUNG HEE UNIVERSITY HOSPITAL AT GANGDONG, COLLEGE OF MEDICINE, KYUNG HEE UNIVERSITY, SEOUL, KOREA 

{ Orthopaedic } , 2. KYUNG HEE UNIVERSITY HOSPITAL, COLLEGE OF MEDICINE, KYUNG HEE UNIVERSITY, SEOUL, KOREA { 

Orthopaedic } , 3. CHUNG HOSPITAL, SEONGNAM, KOREA { Orthopaedic }   

Introduction: This study aimed to analyze the clinical outcomes after surgical excision in the patients with glomus tumor of the fingers 

according to its anatomic location, surgical approach and methods. 

Materials and Methods: Seventy-two patients (72 cases) with histopathologically confirmed glomus tumor of the fingers were treated 

with surgical excision between March 2001 and August 2016, were retrospectively reviewed. There were 13 males and 59 females. The 

mean age at operation was 41.9 years old (range, 17-80). Seven tumors were located in the nail matrix, 13 in volar pulp and 52 in the nail 

bed. Preoperatively, all patients complained of pain and tenderness, bony erosion was observed in 32 patients; nail deformity in 8 patients 

and bluish-brown discoloration in 22 patients. Twenty-three patients underwent surgery with microscope, 49 patients underwent with 

loupe. Three different surgical approaches were applied according to the location of the tumor. All patients with volar pulp mass (n=13) 

underwent excision using the direct volar approach, 59 patients with subungal or nail matrix mass using the transungal approach (n=50) 

or partial nail-sparring approach (n=9). The mean follow-up period was 65.0 months (range, 10-324). 

Results: Sixty-seven (93.1%) remained asymptomatic at the final follow-up. Five patients (6.9%) developed recurrence from 2 months to 5 

years after the initial surgery at same locations from the original lesions. According to the location of the tumor, recurrences were occurred 

in 2 of 13 cases (15.4%) of the volar pulp mass and 3 of 52 cases (5.7%) of the subungual mass. Three recurrences (8%) were observed 

in the transungal approach, 2 in the direct volar approach (15.4%), and no recurrence in the partial nail-sparing approach in regard to the 

surgical approach. One of 23 patients (4.3%) who underwent surgery with microscope developed recurrence, and 4 of 49 cases (8.2%) 

with loupe developed recurrence. Postoperative complications occurred in 9 cases including 2 numbness of the fingertip (2.8%) and 7 

cases of nail deformities (9.7%). For the cases of recurrences or complications, correlations between tumor locations, approaches and 

methods were studied, but no correlated factors with statistically significant were identified. Of risk factors subjected to the bivariate 

regression analysis including age, gender, tumor size, duration of symptom, preoperative bony erosion, location, surgical methods 

(microscope or loupe) and approaches, none was identified as having a statistically significant effect in recurrence or complications. 

Conclusion: Surgical excision of glomus tumor provides a satisfactory outcome. Patients with the volar pulp mass, and who underwent 

surgery with loupe were observed higher recurrence rate than those with subungal or nail matrix mass, and who underwent surgery with 

microscope. But no significant differences were observed. No risk factors that significantly predicted recurrence were found. 

Acknowledgment: none 

Keywords: Surgical excision, glomus tumor, finger
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Title: Enchondroma treated with curettage and recombinant human Bone morphogenetic protein 2 graft :a case report

Authors:  SEUNG PYO SUH1 , SEOK-HA HWANG1 , SUNG-HA HONG1 , SEUNG GI LEE1 

Presenter: SEUNG GI LEE Corresponding Author: SEUNG PYO SUH  Field: Tumor

Affiliation: 1. SUNG-AE HOSPITAL { Orthopaedic }   

Case: Enchondroma is the most common benign bone tumor of the hand that originates from cartilage. Symptomatic enchondromas 

causing pain and pathologic fractures need treatment. The current standard of enchondroma treatment is curettage with or without 

bone graft depending on the size of bone defect. Recently, various artificial bone substitutes are tested for replacement of autobone 

graft. Previous studies have demonstrated that artificial bone substitutes can reduce operating time, donor site morbidity and hospital 

stay with similar functional outcome compared to autobone graft. Various artificial bone substitutes take an average of 19 weeks to 

completely incorporate into bone defect after treatment. We report a case of an enchondroma successfully treated with curettage graft 

of recombinant human bone morphogenetic protein-2 (rhBMP-2). A 37-year-old-female manual worker complained from pain in her right 

middle finger without a trauma history. Clinical study showed tenderness on volar aspect of 3rd proximal phalanx area. Radiologic studies 

show a huge enchondroma on 3rd proximal phalanx with pathologic fracture on volar aspect of the cortical bone. The patient underwent 

with surgery. After curettage and rhBMP-2 graft, we confirmed enchondroma histologically. Follow up radiologic studies show cortex 

union at 6 weeks after surgery and complete incorporation at 12 weeks after surgery. Compared to results of previous studies with other 

bone substitutes, rhBMP-2 showed faster incorporation into bone defect without major complications. Therefore, rhBMP-2 graft can be 

used as an good alternative for autobone graft in combination with enchondroma curretage.  

Acknowledgment: The authors have nothing to disclose. 

 Presentation No. 232  

Title: Type II pelvic resection followed by 3D-printed implant reconstruction in dedifferentiated chondrosarcoma of the pelvis

Authors:  MIN WOOK JOO1 , KI BONG CHANG1 , KWANG HYUN CHO1 

Presenter: KWANG HYUN CHO Corresponding Author: MIN WOOK JOO  Field: Tumor

Affiliation: 1. ST. VINCENT'S HOSPITAL, COLLEGE OF MEDICINE, THE CATHOLIC UNIVERSITY OF KOREA { Orthopaedic }   

Case: Dedifferentiated chondrosarcoma (DDCS) is a high-grade variant of chondrosarcoma that confers a 5-year survival of around 10-

24%. DDCS arising from the pelvis confers an even worse prognosis. Meanwhile, skeletal reconstruction after type II hemi-pelvectomy 

is challenging. Any previous methods using recycled autograft, allograft, prosthesis, and the composites could not guarantee long-term 

longevity. Application of 3D printing technology could be an alternative for restoring skeletal stability for such cases. We describe a case 

of type II pelvic resection followed by 3D-printed implant reconstruction in dedifferentiated chondrosarcoma of the pelvis. A 49-year-old 

woman presented the left thigh pain. Although magnetic resonance imaging showed no radiological abnormality in the knee, tumorous 

conditions were demonstrated in the right pubis and left acetabulum. The acetabular lesion extended into the left hip joint. Staging 

work-up confirmed no distant metastasis. Finally, the lesions were histologically diagnosed malignant bone tumors. After three cycles of 

neoadjuvant chemotherapy, the patient had type III excision for the left pubis and en bloc extra-articular hip resection including type II 

hemi-pelvectomy and proximal femoral resection by using custom-made cutting guides. The right pubic region was not reconstructed, and 

the left hip deficiency restored by the combination of a 3D-printed implant and a total hip arthroplasty. There were no critical short-term 

complications during postoperative period, and adjuvant chemotherapy started four weeks after surgery. To the best of our knowledge, 

this is the first case with type II pelvic resection followed by 3D-printed implant reconstruction in Korea. Although the application level 

of 3D printing technology in the field of orthopaedic oncology is primitive in Korea as of now, it is expected that additional innovation 

could aid in preoperative rehearsal and surgical planning, and provide an excellent option for reconstruction of massive bone defects after 

malignant tumor extirpation regardless of the regions by patient-specific implants. 

Acknowledgment: Authors have nothing to declare. 

Keywords: 3D printing, Reconstructive Surgery, Chondrosarcoma, Pelvis
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Title: Non-incisional Achilles tendon repair : Surgical technic 

Authors: CHAN KANG1 , GI SOO LEE 1 , JEONG KIL LEE1 , KI JUN AHN1 , SUNG JIN HWANG1 , JUNE WOO PARK 1 

Presenter: JUNE WOO PARK  Corresponding Author: CHAN KANG  Field: foot and Ankle

Affiliation: 1. CHUNG NAM NATIONAL UNIVERSITY HOSPITAL { Orthopaedic }   

Technical Note: No conclusions about the optimal treatment for Achilles tendon rupture have been established. Open Achilles tendon 

repairs have the advantage of reducing the frequency of reruptures, as they can be accurately sutured while directly identifying and 

tensioning the ruptured Achilles tendon, but large incision infections and adhesions, wounds related complications have been pointed 

out as disadvantages. On the other hand, research on conservative treatment that showed relatively good treatment results has also 

been reported steadily, and although the value of the conservative teatment is gradually increasing, the possibility of re-rupture, tendon 

elongation still remains. To complement these complications, percutaneous repairs and minimally invasive surgery (MIS) were developed, 

but problems such as re-rupture and damage to the sural nerve were reported. In this Technical Report, we present our preferred 

technique using ultrasonography-guided percutaneous Achilles tendon repair with Kessler method, which has early recovery, minimal scar, 

and no sural nerve complication. 

Acknowledgment: Authors mentioned “real acknowledgements” in title page (cover letter). 
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Title: Minimally Invasive Percutaneous Technique for the Surgical Treatment of Hallux Valgus - Technical note 

Authors: JAE HAN PARK1 , CHUL YOUNG JANG2 , SEUNG HWAN HAN2 , JIN WOO LEE1 , KWANG HWAN PARK1 

Presenter: JAE HAN PARK Corresponding Author: KWANG HWAN PARK  Field: foot and Ankle

Affiliation: 1. YONSEI UNIVERSITY SEVERANCE HOSPITAL { Orthopaedic } , 2. YONSEI UNIVERSITY GANGNAM SEVERANCE HOSPITAL { 

Orthopaedic }   

Technical Note: There are various operative procedures of correction for hallux valgus deformity. Minimally invasive percutaneous 

technique has been recently introduced for the treatment of hallux valgus. Under general anesthesia in a supine position with the feet 

sitting over the end of the operating table, the senior author preferred to use a pneumatic tourniquet on the proximal thigh. Using a 

beaver blade, a 3-mm incision (incision A) was made over midpoint (dorsoplantar of the first metatarsal) at the base of the flare of the 

medial eminence (distal diaphyseal-metaphyseal junction). A curved periosteal elevator was used to puncture the medial capsule just distal 

to the capsular attachment on the medial eminence. A 2 x12 mm Shannon burr was used to remove the medial prominence. The adequacy 

of the removal was confirmed on the image intensifier. A 3-mm incisions (incision B) were made over the midpoint (dorsoplantar of the 

first metatarsal head) at the medial aspect of a neck of the first metatarsal bone. The Bosch osteotomy was made using a 2 × 20 mm 

Shannon burr. A 3-mm-periosteal elevator was inserted through incision A, through the osteotomy into the shaft of the first metatarsal 

to allow lateral displacement of the metatarsal head. After the displacement was completed, two 3-mm incision (incision C) were made 

at the medial and proximal aspect of the first tarsometatarsal joint. a 1.2-mm guide wire was introduced from the medial base of the first 

metatarsal proximally through the incision C, in the mid axis of the metatarsal bone. Two metatarsal screws (3.0-mm headless cannulated 

screw) were inserted. The placement of the proximal screw with 3-point fixation was extremely important, as this allowed stable fixation 

of the osteotomy. The 2 × 8 mm burr was used to remove any medial prominence of the proximal first metatarsal at the site of the 

osteotomy. The akin osteotomy was performed with a 2 × 12-mm Shannon burr, and this osteotomy was fixed with a cannulated screw 

(3.0-mm headless cannulated screw) introduced from the medial base of the distal phalanx. A distal soft tissue release was performed with 

insertion of a beaver blade from the dorsum of the first metatarsophalangeal joint just lateral to the extensor hallucis longus tendon. The 

blade divided the lateral plantar plate and the lateral sesamoid phalangeal ligament when a varus force was applied to the big toe. Image 

intensifier control was used with each step to confirm satisfactory correction and fixation of the osteotomies. Postoperative dressing 

included nonadherent dressing, dry gauze, soft band, and crepe bandage. The minimally invasive percutaneous technique for hallux valgus 

deformity achieved an enough correction, a relief of pain and an excellent satisfaction of the patient. 

Acknowledgment: none 

Keywords: foot, hallux valgus, minimal invasive surgery, percutaneous technique
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Title: Advantages and Limitations in Simulation Surgery with Three Dimensional Fracture Model in Shoulder Fractures: What I Learned 

From 11 Cases

Authors: JOON YUB KIM1 

Presenter: JOON YUB KIM Corresponding Author: JOON YUB KIM  Field: Fracture

Affiliation: 1. MYONGJI HOSPITAL { Orthopaedic }   

Case: There were common questions regarding simulation surgeries with three dimensionally printed fracture models. They were as 

followings; 1) How is the process of producing three dimensional fracture model?, 2) What kind of software and machine do we need?, 3) 

What's the cost and how long does it take for producing a model? 4) How long does it take to do a simulation surgeries? 5) Is a simulation 

surgery reproducible in a real surgery? By answering those questions above, we could identify the advantages and limitations of simulation 

surgeries with 3D printed fractue models. A total of six cases of upper extremity fractures were three dimensionally printed before the real 

surgeries and simulation surgery was peformed with every case. If full exposure of fracture site without limitation from soft tissues such 

as bulky muscles or without limitation with approaches such as minimal invasive, the simulation surgery was reproducible in a real surgery 

with minimal discrepancy of 2 mm of screw length. However, more than 30 minutes are needed for every simulation surgery, which 

was due to the limitation of manpower during simulation surgery. Depends on the proficiency of software operator and the functional 

ability of software, the segmentation process took around 1-2 hours. The advantages of simulation surgery with 3D fracture model are 

proper selection of plate, proper positioning of plate, and reducing the time of real surgery. Further, the compression of fracture site was 

possitlbe.However, there is little value for 3D printing with cases regarding limitation of approach. There might be limitation with time, 

cost regarding production of 3D fracture model as well as a simulation surgery. 

Acknowledgment: Every author with current study has nothing to do with any of conflict. 

Keywords: 3D printing, fracture, advantage, limitation

 Presentation No. 4  

Title: Direct Anterior Approach Total Hip Arthroplasty using a Specialized Table 
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Affiliation: 1. CHONBUK NATIONAL UNIVERSITY HOSPITAL { Orthopaedic }   

Technical Note: The direct anterior approach (DAA) using Hueter interval for total hip arthroplasty (THA) has been gaining favor with 

surgeons and patients alike in the last several years. The specialized table allows the leg to be maximally extended and adducted to 

gain access to the femoral canal. The purpose of this video is to show how to adopt a DAA THA with the specialized table safely, and 

to emphasize the lesson learned from one hundred consecutive cases of DAA THA. Direct comparison of leg lengths and stability test 

could be facilitated in the regular table as the limb is draped free. Otherwise, using the specialized table could offer 1) preserving capsule, 

2) providing optimal cup anteversion, 3) ease and stable femoral preparation, and 4) sparing tensor fascia lata muscle. The use of the 

specialized table depends on the surgeon’s preference; however, the knowledge about its surgical and clinical implications can be one of 

the essential factors for adaptation of DAA THA safely, in the learning period. 

Acknowledgment: All authors have no conflict of interest to declare. 
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Title: Single-Incision Rectus-Preserving Periacetabular Osteotomy (PAO) for Dysplastic Hip: Surgcial Techique
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Presenter: SEONG WOO CHONG Corresponding Author: SUN-JUNG YOON  Field: Hip

Affiliation: 1. CHONBUK NATIONAL UNIVERSITY HOSPITAL { Orthopaedic }   

Technical Note: Symptomatic residual hip dysplasia in the young, active patient may lead to premature osteoarthritis of the hip joint. 

The Bernese periacetabular osteotomy (PAO) is one of the pelvic osteotomies for treating dysplastic hip. Advantages of the Bernese 

PAO include preserving the half of posterior column, acetabular blood supply, and abductor musculature. The purpose of this video 

to demonstrate our adaptation of Bernes Ganz periacetabular osteotomy. Redirecting the acetabulum can be achieved lateral tilt, 

medicalization, and anterior tilt. Open femoral osteochondroplasty is optional to decompress significant off-set abnormality of the femoral 

head-neck junction. Single-incision PAO could provide powerful deformity correction for structural deformity in young patients with 

symptomatic hip dysplasia. A portion of the posterior column remains intact, allowing for the early mobilization of patients, assuring rapid 

healing of the osteotomy. 

Acknowledgment: All authors have no conflic of interst to declare. 
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Title: A modified technique for biplane tibial tubercle osteotomy with soft tissue procedure for recurrent patella dislocation.
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Technical Note: Introduction: In recurrent dislocation with excessive TT-TG distance, the tibial tubercle osteotomy (TTO) maybe preferred 

surgical option. Our concern after tibia tubercle medialization is the vacant space below the transferred tibial tubercle bone block. Our 

modified technique for biplane tibial tubercle osteotomy may provide better stability and bone healing.   Technical note: Using biplane 

osteotomy technique, the tibial tubercle was detached leaving distal bony hinge preservation without soft tissue detachment. The proximal 

side of the bone block must be cut in 15 degree oblique to horizontal plane for easy medial rotation of bone block. The periosteum of 

medial bone bed was elevated to make a pouch for later bone graft. After the proximal bone block was translated about 15mm medially 

as planned, fixation of the bone block was achieved with 4.5mm single screw. Cancellous bone chips from lateral side of the proximal 

bone bed were harvested. Bone chips were inserted into the periosteal pouch under the bone block. And the periosteum was sutured 

to close the pouch. After lateral retinaculum release, medial retinaculum plication was done under the arthroscopy control.   Conclusion: 

We present a modified technique for biplane tibial tubercle osteotomy for recurrent patella dislocation, which is more reliable than 

conventional technique.   

Acknowledgment: We thank Miss Da-Young Choi for her contribution on video work. 
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Title: Modified Transtrochanteric Curved Varus Osteotomy for Perthes’ Disease in (Pre)adolescence
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Case: Background and Purpose: Perthes’ disease in (pre)adolescence with onset after 10 years of age is considered to be a rare occurrence, 

occupying approximately 10% in our database for Perthes’ disease. Previous reports suggested that Perthes’ disease in (pre)adolescence 

appears to be different from that in younger counterpart in terms of the natural history and treatment outcomes. There exist some 

reports on the transtrochanteric curved varus osteotomy (TTCVO) for osteonecrosis in skeletally mature patients. Since March 2012, we 

have utilized modified TTCVO for Perthes’ disease in (pre)adolescence. We’d like to introduce authors’ modification of TTCVO in (pre)

adolescence through this video presentation.   Patients and Methods: We retrospectively investigated clinical and radiological outcomes 

after the index operation in seven patients, focusing on temporal changes of intact weight-bearing area and necrotic epiphyseal segment. 

We measured various radiological parameters in addition to clinical assessment. Results: The mean age at surgery was 10.7 years (10.2 to 

11.5). Of 7 patients, 5 were in lateral pillar B/C border group, and 2 were in C group. At the latest follow-up, 2 patients had Stulberg class II, 

and class III in 5 patients. We observed that after the index operation, the intact weight-bearing area progressively enlarged by subchondral 

bone plate reconstitution, while the necrotic area of epiphyseal segment progressively diminished over time. This is a different observation 

from that previously reported in in adult-onset osteonecrosis of the femoral head. There was no surgical complication. The modified Harris 

hip score improved significantly after the index operation. Discussion and Conclusion: Authors’ modified TTCVO for containment can be 

selectively used to preserve the Perthes’ hips in (pre)adolescence. 

Technical Note: Perthes’ disease in (pre)adolescence with onset after 10 years of age is considered to be a rare occurrence, occupying 

approximately 10% in our database for Perthes’ disease. Previous reports suggested that Perthes’ disease in (pre)adolescence appears to 

be different from that in younger counterpart in terms of the natural history and treatment outcomes. There exist some reports on the 

transtrochanteric curved varus osteotomy (TTCVO) for osteonecrosis in skeletally mature patients. Since March 2012, we have utilized 

modified TTCVO for Perthes’ disease in (pre)adolescence. We’d like to introduce authors’ modification of TTCVO in (pre)adolescence 

through this video presentation. 

Acknowledgment: none. 
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Title: Contralateral Decompression with a Ligamentum Flavum final removal step using Biportal Endoscopic spine surgery

Authors: SEUNG DEOK SUN1 , KWANG JIN LEE1 , JEONG YONG YOON1 , JIN GOO CHOI2 , Sa Rah YOON3 

Presenter: SEUNG DEOK SUN Corresponding Author: SEUNG DEOK SUN  Field: Spine
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Technical Note: Background   Recently Endoscopic spine surgery has developed in various areas including Spinal stenosis and Foraminal 

stenosis. The use of an endoscopy has especially enabled central or lateral recess or Foraminal stenosis decompression without fusion 

surgery. However, it is difficult to resolve the lesions on the medial side of the Foramen or the lesions in the hidden zone with a 

conventional Paraspinal endoscopic approach.   Method   With the Contralateral ligament decompression with last removal of ligamentum  

flavum by biportal endoscopic spine surgery, it makes it possible to decompress the lesion on the medial side of the foramen or the lesions 

in the hidden zone. The surgical anatomy, surgical procedures, pros and cons, and possible complications will be discussed.   Conclusion 

Using the Contralateral decompression with last removal of ligamentum flavum by biportal endoscopic spine surgery, central lateral recess 

stenosis and foraminal stenosis of the medial lesion can be resolved. 

Acknowledgment: None 

Keywords: Spine, stenosis, contrlateral, decompression
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