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T H E  O H I O  S TAT E  U N I V E R S I T Y  

O h i o  U n i o n  
U S  B a n k  C o n f e r e n c e  T h e a t e r  



7:00 am Welcome and Introduction 
 
7:15 am Jonathan Gant, M.D.  
  “Complications Associated with Intramedullary Fixation of Clavicle Fractures” 
 
7:30 am Michael Griesser, M.D.   
  “Adhesive Capsulitis – A Systematic Review of the Effectiveness of Intra-articular  
  Corticosteroid Injections” 
 
7:45 am Lee Rise, M.D.  
  “Effects of Bone Morphogenetic Protein-2 on Human Osteosarcoma Cell Growth,        
  Differentiation, and Invasion:  A Pilot Study” 
 
8:00 am Michael Riggenbach, M.D.  
  “Open Reduction Internal Fixation of Clavicle Nonunions with Allograft Bone 
   Substitute” 
 
8:15 am Ryan Harrison, M.D. 
  “How Effective is Orthopaedic Surgery Training in the 80-Hour Work Week Era?” 
 
8:30 am Vincent Ng, M.D.   
  “Genetically Engineered Juvenile Human Neocartilage Formation In Vitro for Chondral 
  Defect Implantation” 
 
8:45 am Thomas Durbin, M.D.  
  “Multifocal Juvenile Osteochondritis Dissecans of the Knee: A Case Series” 
 
9:00 am Break 
 
9:15 am Kenneth Bono, M.D. 
  “Septic Arthritis in Children Less Than 3 Months of Age (A Retrospective Review)” 
 
9:30 am Hillary Tudor, D.P.M. 
  “A Retrospective Comparison of Hallux Valgus Recurrence in First Metarsal-Cuneiform 
  Fusion With and Without a Distal Soft Tissue Procedure” 
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9:45 am Seth Jump, Ph.D. 
  “Soluble Factors from Genetically Engineered Synovial Cells Enhance           
  Aggrecan Expression And May Promote Chondrogenesis In An Autogeneic  
  Co-Culture Model” 
 
10:00 am Brian Lewis, M.D. 
  “A Biomechanical Comparison of Distal Clavicle Fracture Reconstructive 
  Techniques” 
 
10:15 am Joshua Harris, M.D. 
  “Predictors of pain and function in patients with symptomatic, atraumatic  
  full-thickness rotator cuff tears”   
 
10:30 am Steven Eddy, M.D. 
  “Airborne Bacterial Contamination in Total Knee Arthroplasty: Ultraviolet 
  Filtration Compared with Laminar Flow 
 
10:45 am Break 
 
11:00 am Henrik Malchau, M.D., Visiting Professor and Moderator 
  “Impact From Registries on Total Hip Practice” 
 
12:00 pm Lunch in Cartoon Room 
 
1:00 pm Gregory Kolovich, M.D. 
  “A Retrospective Statistical Analysis of High-Grade Soft Tissue Sarcomas” 
 
1:15 pm Karin Ljungquist, M.D. 
  “Prediction of coracoid thickness using a glenoid width-based model:  
  Implications for bone transfer procedures in chronic anterior shoulder  
  instability” 
 
1:30 pm Michael Rerko, M.D. 
  “Comparison of Various Imaging Techniques to Quantify Glenoid Bone Loss 
  in Shoulder Instability” 
 
1:45 pm Ryan Harrison, M.D. 
  “Location dependent progression of cartilage lesions: An in vivo rat model” 
  
2:00 pm End of Day 
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MALLORY-COLEMAN 

DAY 
 

Mallory-Coleman resident research day 
was established by Drs. Thomas Mallory 
and Carl Coleman in 1972 in memory of 
Katherine Virginia Mallory and Sally Jo 
Coleman.   
 
This research day was established in 
order to encourage the development of 
ideas related to research in orthopaedic 
surgery and related basic sciences.   
 
Each year, a distinguished visiting 
professor from an outside institution is 
invited to moderate and analyze the 
resident presentations and provide 
constructive criticism and commentary. 
 
 
 
 
 

Past Visiting Professors: 
 
2010 Freddie Fu, M.D. 
2009 James Heckman, M.D. 
2008 Cato Laurencin, M.D. 
2007 William Garrett, M.D. 
2006 Peter Stern, M.D.  
2005    James Goulet, M.D. 
2004 Steven Arnoczky, D.V.M. 
2003 Joseph Buckwalter, M.D. 
2002    Victor Goldberg, M.D. 
2001 James Urbaniak, M.D. 
2000 Douglas Jackson, M.D. 
1999 Douglas Dennis, M.D 
1998 Thomas Einhorn, M.D 
1997 Larry S. Matthews, M.D 
1996 Gary Friedlander, M.D 
1995 James Herndon, M.D 
1994 Clement B. Sledge, M.D 
1993 Eric L. Radin, M.D 
 

2 0 1 1  M A L L O R Y - C O L E M A N  
V I S I T I N G  P R O F E S S O R  A N D  M O D E R A T O R :  
 
H E N R I K  M A L C H A U ,  M . D ,  P H . D.  

 
Dr. Henrik Malchau graduated from the Medical School at 
Aarhus University, Denmark 1977. He received his PhD in 
1995 from Göteborg University, Sweden 1995. He was 
Chief for Department of Orthopedics, Göteborg 1993-
2004 and one of the founders of the Swedish Hip Regis-
try and its Director for many years.  Since 2004, he has 
been Attending Surgeon at the Department of Orthopae-
dics, MGH, Co-Director for the Harris Orthopaedic Lab.  In 
2010. he was promoted to Professor of Orthopaedic Sur-
gery at Harvard Medical School. 

 
His clinical and research interest has been focused on documentation of primary 
and revision hip replacements. For the clinical research, Radiostereometric Analy-
sis has been a key instrument that he has developed to even further sophistica-
tion in collaboration with research groups in Göteborg and Boston. 

 
With continuing focus on improving outcome after THR, an algorithm for introduc-
tion of new hip implant technology was developed and presented in his PhD the-
sis:  On the Importance of Stepwise Introduction of New Hip Implant Technology. 
The overall aim for the research effort is to prevent marketing of inferior implant 
designs and surgical techniques, and thus to improve the clinical outcome for the 
patients. 

 
Dr. Malchau has been an active clinician, and during the past 21 years per-
formed numerous primary and revision hip arthroplasties. The results from the 
Swedish National Registry have clearly demonstrated the importance of the surgi-
cal technique for long-term clinical results. He has stressed this in his postgradu-
ate educational activity and traveled internationally to share these observations 
with the orthopedic community. 

 
He has taken an active part as a course organizer for postgraduate courses on 
practical and theoretical aspects of primary and revision THR.  On an interna-
tional level, he has actively participated with either oral presentations, posters, 
scientific exhibits or instructional courses, in all ORS and AAOS meeting since 
1986. 

 
In addition, he has tutored several PhD students with the intention of continuing 
these extremely important educational activities for coming generations of ortho-
paedic surgeons. 
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COMPLICATIONS ASSOCIATED WITH INTRAMEDULLARY FIXATION OF 
CLAVICLE FRACTURES   
 
Authors: Jonathan Gant, M.D., Joseph Mileti, M.D. 
Presenter: Jonathan Gant, M.D. 

INTRODUCTION: 
Clavicle fractures have a very high incidence with approximately 80% occurring at the middle one-
third of the bone.  Traditionally, clavicle fractures have been treated non-operatively with exception-
ally good healing and functional outcomes.  However, more recent randomized clinical controlled 
trials have suggested operative intervention as a superior technique compared  to conservative 
managment for significantly shortened and displaced fracture patterns 1.   Along with the accepted 
treatment of plate fixation, intramedullary fixation of clavicle fractures is gaining popularity.  Advan-
tages of intramedullary fixation include smaller skin incisions, less soft-tissue stripping at the frac-
ture site, easier hardware removal, better cosmesis, and less weakness of bone after hardware re-
moval2. However, historical references have documented high complication rates in small cohorts 
associated with intramedullary fixation3,4. We hypothesize that the risk of complication associated 
with intramedullary fixation utilizing a Rockwood Clavicle Pin will be low.  
 

METHODS: 
Data collection was approved by Riverside Methodist Hospital Institutional Review Board.  Our study 
consisted of a retrospective chart review of consecutive patients who underwent intramedullary 
clavicle fixation using the Rockwood Clavicle Pin (Depuy, Warsaw, IN) 2004-2008.  Fifty-eight pa-
tients were identified (42 males, 16 females). All patients had a  type 2 (middle one-third) clavicle 
fracture with at least 10mm of shortening and greater than 100% displacement at initial xray 
evaluation. All patients were treated with a pin measuring 2.5mm-3.8mm based on anatomical size.  
Patients were excluded if thay had previous clavicle surgery or were being treated for a nonunion.  
Data collected included age, gender, fracture location, duration of pin placement, type of complica-
tion, future surgery.  Complications were grouped into major and minor based on severity of the 
problem.  Major complication included: nonunion, deep infection, refracture, permanent nerve in-
jury.  Minor complications included: delayed union (greater than 4 months), superficial infection, pin 
failure with union, skin erosion with pin exposure, temporary brachial plexus palsy.  Univariate analy-
sis was performed. 
 
DATA AND RESULTS: 
Of the 58 patients, there were 13 complications (22.4%) in 13 patients.  Five (8.6%) were classified 
as major requiring revision surgery.  Three were nonunions requiring revision open reduction and 
internal plate fixation and iliac crest bone grafting.  All went on to union.  The other 2 major compli-
cations were superficial infections that required a return trip to the operating room for formal irriga-
tion and debridement.  Intraoperative biopsy did not yield growth at culture in either case.  Both 
cases were treated as a presumptive infection with a 10-day course of PO antibiotics and healed 
uneventfully.  Eight (13.7%) were classified as minor, including 1 delayed union, 4 skin irritations, 2 
pin erosions through the skin, and 1 superficial infection.  No neurovascular complication was 
noted. Average age of the patient was 34.6 (14-67).  Average duration from surgery to pin removal 
was 101.6 days (45-273).    
 

 
Continued on Next Page 

Jonathan Gant, 
M.D. is a 
Resident in 

Orthopaedics at 
The Ohio State 

University 
 
 



DISCUSSION: 
In our series, we had an 8.6% (5/58) major complication rate and 13.7% (8/58) minor complica-
tion rate, with an overall rate at 22.4% (13/58).  This large cohort has superior results to previously 
documented results for intramedullary fixation with hagie or steinmann pins 3,4. Our rate is superior 
to the complication rate noted by the Canadian Orthopaedic Trauma Society utilizing plate fixation 
at 37.1%1.  Our complication rate is very similar to a recently published results by Millet et al. utiliz-
ing the Rockwood Pin at 25.8% in their cohort5. This study has significant limitations including bias 
inherent in any restrospective analysis.  We also did not use a validated outcomes measure to as-
sess patient function. However, our data does elucidate a unique complication profile for the Rock-
wood Clavicle Pin.  This information will assist upper-extremity surgeons in their implant selection 
as well as improve their ability to  properly counsel patients about potential risks associated with 
intramedullary fixation. 
 
REFERENCES: 
1. Canadian Orthopaedic Trauma Society.  JBJS Am. 2007 Jan;89(1):1-10.  
2. Andermahr et al. Clin Anat. 2007; 20:48-56 
3. Grassi et al. J Trauma 2001 Jun;50(6):1096-100. 
4. Strauss et al. J Shoulder Elbow Surg. 2007 May-Jun;16(3):280-4. 
5.  Millet et al. J Shoulder Elbow Surg. 2011 Jan;20(1):86-91  
 
ACKNOWLEDGEMENTS: 
Lindsay Arnott, Research Coordinator at Ohio Orthopaedic Center of Excellence. 
Funding for this study provided by Ohio Orthopaedic Center of Excellence Research Fund. 
 
DISCLOSURES:  
None of the authors have any financial interests to disclose.   
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INTRODUCTION: 
Primary adhesive capsulitis (frozen shoulder) is a common cause of acute shoulder pain and global 
limitation of both active and passive shoulder motion. We conducted a systematic review to 
determine the effectiveness of intra-articular corticosteroid injection for the treatment of adhesive 
capsulitis compared to all other known treatments.  Our hypothesis was that intra-articular steroid 
injection would result in improved short-term outcome in pain and range-of-motion (ROM), but 
show no difference in long-term outcome. 
 

METHODS: 
Multiple medical databases were searched for Level I and II evidence with specific study inclusion 
and exclusion criteria. Minimum follow-up was 6 months. Clinical outcome measures included 
Constant scores, SPADI (Shoulder Pain and Disability Index), VAS (visual analog scales), and SF-36 
scores (PCS [Physical component score] and MCS [Mental component score]), and range-of-
motion.    

 
 
932 studies were identified after initial searches – 8 met inclusion criteria (Level I and Level II evi-
dence).There were 406 subjects and 409 shoulders (3 bilateral cases). 
 
DATA AND RESULTS: 
Eight studies were included (406 subjects). Study quality was poor via modified Coleman 
Methodology Scores and Quality Appraisal Tool Scores. Mean subject age was 55 years. When 
staging was known (Neviaser), all subjects were Stage II (frozen), with pre-treatment duration of 
symptoms of 182 days. All treatments resulted in subjective and objective improvements at 1-2 
year follow-up, with no significant (p >.05) differences identified among intra-articular steroid 
versus manipulation versus saline hydrodilation versus oral steroid, except for SF-36 PCS and MCS 
where intra-articular steroid was significantly better than manipulation and for SPADI pain scores 
where intra-articular steroid was significantly better than intra-articular saline (control).  
 
Constant-Murley Scores showed no significant difference (p > .05) in the amount of improvement 
between all treatment groups at final follow-up and interim follow-up. 
 

Continued on Next Page 
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ADHESIVE CAPSULITIS—A SYSTEMATIC REVIEW OF THE EFFECTIVENESS 
OF INTRA-ARTICULAR CORTICOSTEROID INJECTIONS  
 
Authors: Michael Griesser, M.D., Joshua Harris, M.D., Jonathan Campbell, B.S.,  
  Grant Jones, M.D. 
Presenter: Michael Griesser, M.D. 

Michael Griesser, 
M.D. is a resident 
in Orthopaedics  

at The Ohio State 
University 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

 

 

 

 

 

 
 
 
 

The 6 week follow-up SPADI scores were significantly better for steroid injection compared to saline 
control.  However, SPADI scores showed no significant difference in improvement between intra-
articular steroid and intra-articular saline at long-term follow-up. 

Intra-articular and oral steroid significantly improved range of motion (ROM) at 6 weeks over intra-
articular lidocaine or saline.  However, there was no significant difference in ROM at long term follow-
up between treatments. 
up between treatments. 

 
Continued on Next Page 
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ADHESIVE CAPSULITIS—A SYSTEMATIC REVIEW OF THE EFFECTIVENESS OF 
INTRA-ARTICULAR CORTICOSTEROID INJECTIONS, CONTD…. 
 
Presenter: Michael Griesser, M.D. 
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DISCUSSION: 
Most treatments resulted in improved clinical outcomes and improved range-of-motion measures. 
At early follow-up, both intra-articular steroid and oral steroid showed significantly greater 
improvements in abduction and forward elevation versus intra-articular lidocaine and intra-articular 
saline. Most treatments resulted in significant pain improvements without any significant difference 
between groups, except for better pain relief in intra-articular steroid versus intra-articular saline 
(control). These significant improvements do appear to be short lived, as all treatments resulted in 
improved passive ROM and pain at final follow-up, with no one treatment reaching a consistent 
significant difference (p<.05) versus another. The poor methodological characteristics of the studies 
analyzed in this review warrants an overall need for improvement in study quality in the future.  
 
REFERENCES: 
1) Lorbach et al. J Shoulder Elbow Surg. 2010; 19 (2): 172-179. 
2) Jacobs et al. J Shoulder Elbow Surg. 2009; 18 (3): 348-353. 
3) Quraishi et al. J Bone Joint Surg Br. 2007; 89 (9): 1197-1200.  
4) Carette et al. Arthritis Rheum. 2003; 48 (3): 829-838. 
5) Sharma et al. Int Orthop. 1993; 17 (5): 275-278. 
6) Rizk et al. Arch Phys Med Rehabil. 1991; 72 (1): 20-22. 
7) Dacre et al. Ann Rheum Dis. 1989; 48 (4): 322-325.  
8) Bulgen et al. Ann Rheum Dis. 1984; 43 (3): 353-360  
 
DISCLOSURES: The authors have no financial incentives to disclose. 
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INTRODUCTION: 
Recombinant human bone morphogenetic proteins (rhBMP) can induce the proliferation and differ-
entiation of pluripotent progenitor cells, thereby serving as robust osteoinductive agents.  Bone 
morphogenetic protein-2 (BMP2) and bone morphogenetic protein-7 (BMP7) are FDA approved and 
commercially available for use as bone healing adjuncts in adults without a history of malignancy.  
 
BMPs could be particularly useful in the setting of bone tumor resection surgery where there is an 
inherently increased risk of nonunion.  However, it is unknown whether BMP2 or 7 increase the risk 
of tumor recurrence and/or metastasis. Studies have suggested that cancer patients not only have 
elevated expression of BMPs, but also that BMP levels may correlate with aggression.  
We hypothesized that BMP2, in human osteosarcoma cells would induce signs of differentiation and 
there would be no increase in cancer cell growth or invasion.  
  

METHODS: 
Three human osteosarcoma cell lines (Saos-2, U-2OS, & TE85) were cultured according to standard 
protocol. Four experimental groups were run in duplicate with data collected at 3 and 9 days. 1) The 
rhBMP2 group was treated with recombinant human BMP2. 2) The adBMP2 group was transduced 
with an adenoviral human BMP2 vector. 3) The adGFP group was transduced with an adenoviral 
green fluorescent protein vector 4) The control group had no treatment.  
 
Cell growth was determined by hematocytometer cell count. Von Kossa staining of calcium deposits 
and staining of alkaline phosphatase were used as a gauge of differentiation. A Matrigel invasion 
assay was used to characterize the “aggressiveness” of each treatment group and the internal con-
trol(plain-gel) measured mobility. The supernate BMP2 concentration was quantified by an ELISA 
immunoassay at each data point. 
 
DATA AND RESULTS: 
Osteosarcoma cells proliferated on the wells with no significant difference among groups at any 
time points in the cell counts, number/size of Von Kossa-positive nodules, or alkaline phosphatase 
staining intensity.  
 
The number of migrated cells at Day3 in plain-gels was significantly (P=0.033) less in the BMP2 
groups compared to the non-BMP2 groups (Fig1, Left). The number of migrated cells was not signifi-
cantly different among groups in Matri-gel at Day3 (Fig1, right) or both plain- and Matri-gels at Day9. 
 

 
 Continued on Next Page 
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EFFECTS OF BONE MORPHOGENETIC PROTEIN-2 ON HUMAN 
OSTEOSARCOMA CELL GROWTH, DIFFERENTIATION, AND INVASION:  A 
PILOT STUDY 
       

Authors: Lee Rise, M.D.., Joel Mayerson, M.D., Gary Bos, M.D., Jason Calhoun, M.D.,  
  Alicia Bertone, D.V.M., Ph.D. 
Presenter: Lee Rise, M.D.  

Lee Rise, M.D. is 
a resident in 

Orthopaedics at 
The Ohio State  

University 
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DISCUSSION: 
     The results of this study suggest that BMP2 does not promote invasive properties or proliferation 
in some lines of human osteosarcoma(HOS) and may even decrease mobility.  However, the BMP2 
did not cause an increase in alkaline phosphatase or calcium excretion of these HOS cells typically 
seen in osteoprogenitor cells, suggesting that the above noted effects are not the result of a push 
towards differentiation. 
      
REFERENCES: 
1. Wang L, et al. Cancer Biol Ther. 11:457-62, 2011 
2. Thawani JP, et al. Neurosurgery. 66:233-46, 2010 
3. Luo X, et al. Lab Invest. 88:1264-77, 2008 
4. Yoshikawa H, et al. J Orthop Sci. 9:334-40, 2004 
5. Orui H, et al. J Orthop Sci. 5:600-4, 2000. 
 
ACKNOWLEDGEMENTS: 
 Thanks to the staff of the Comparative Orthopedics Research Laboratory for statistical (Dr Ishi-
hara) and technical (Dr Kamei) advice and assistance.  Funding was provided by the Trueman En-
dowment and The Department of Orthopaedics at The Ohio State University.  
 
DISCLOSURES: None  
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EFFECTS OF BONE MORPHOGENETIC PROTEIN-2 ON HUMAN 
OSTEOSARCOMA CELL GROWTH, DIFFERENTIATION, AND INVASION:  A 
PILOT STUDY, CONTD.  
                      

Presenter: Lee Rise, M.D.  

Figure 1 – Number of migrated cells at 3-days after cell-seeding.  

Figure 2 – The concentration of hBMP2 per well at Day2, 3, and 9. 



 

INTRODUCTION:  
Biologic augmentation with allograft has shown equivalent healing rates to autograft in several 
nonunion models. No literature exists clearly demonstrating this in the clavicle. The purpose of 
this study was to evaluate the healing and complication rates of clavicle nonunions treated solely 
with ORIF and allograft.   
 
METHODS:  
Twenty clavicle nonunions treated with ORIF and allograft were evaluated retrospectively to as-
sess healing rates and complications based on clinical symptoms and radiographic findings. Sta-
tistical calculations were performed using Microsoft Excel (Redmond, WA 2007).  
 
RESULTS:  
For the twenty patients included and treated with ORIF and allograft, clinical follow-up averaged 
15 months. Eight patients were smokers.  While complete radiographic healing was achieved in 
only 65% of patients, clinical success occurred in sixteen (80%) patients who demonstrated full 
range of motion and strength without pain. The three patients who did not demonstrate full radio-
graphic healing were completely pain free. Six patients experienced complications (30%). Two 
underwent hardware removal due to persistent irritation after union. Four had a persistent painful 
nonunion. Each of these four patients was a smoker (p=0.08). Two proceeded to union after revi-
sion fixation. One had a persistently painful nonunion, but intact hardware and desired no further 
treatment. The other had hardware failure, which was removed, with a persistent nonunion and 
did not wish any further treatment.  
 
DISCUSSION:  
Open reduction and internal fixation with allograft bone substitute is an acceptable treatment 
alternative to ICBG for clavicle nonunions. Smokers were identified to have a trend toward higher 
failure rates with ORIF augmented with allograft and therefore these patients may be better 
served by augmenting fixation with autograft.   
 
ACKNOWLEDGEMENTS: 
Maurice Manring , PhD 
 
DISCLOSURES: 
The authors have no financial interests to disclose 
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OPEN REDUCTION INTERNAL FIXATION OF CLAVICLE NONUNIONS WITH 
ALLOGRAFT BONE SUBSTITUTE 
 
Authors: Michael Riggenbach, M.D., Grant Jones, M.D., Julie Bishop, M.D. 
Presenter: Michael Riggenbach, M.D. 
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INTRODUCTION: 
Almost a decade has passed since major changes were made in the way we train residents. July 1, 
2003 marked the beginning of the 80-hour work week in academic medicine1. The effect of this 
change on patient safety, resident and faculty job satisfaction, and the quality of education pro-
vided is still being actively debated in the literature. We developed a survey intended to examine 
how currently practicing physicians and trainees perceive the effect of the 80-hour work week on 
the ability of a graduating orthopedic resident to practice as an independent surgeon. 
 
METHODS: 
We invited orthopaedic surgery trainees and attending surgeons from each of the residency pro-
grams in the US to participate in an online survey. Data were collected using the Survey Monkey 
tool over the course of a 4 month period (October 2010 – February 2011).  Responses were ana-
lyzed and tabulated using the Survey Monkey system.  When necessary, paired t-tests were per-
formed using the JMP Statistical Software for Windows. 
 
DATA AND RESULTS: 
277 people responded to the survey, 167 trainees (PGY-1=24, 2=23, 3=25, 4=33, 5=25 and 6=4) 
and 110 attendings. Eighty-seven per cent of the attendings who responded were fellowship 
trained and 62% had been in practice for greater than 10 years.   
 
In general, residents are satisfied with their training.  They report they prepare for cases (68.9% 
had a pre-operative plan and 83.4% read up on relevant anatomy) and are confident they will be 
able to pass their boards after graduation. 
 
When asked how prepared they are to practice independantly, 89% of residents believe they will be 
competent to practice independantly as a general orthpaedic surgeon.  93% of residents surveyed, 
however, plan to complete a fellowship at the conclusion of their training (31.9% want a career in 
academics, 19.3% to augment a weakness in their training, 52.9% based on location of planned 
practice). 
 
When asked about the 80 hour work week, residents report that hour restrictions do not negatively 
impact their training.  They feel the 80 hour work week gives them time to pursue interests outside 
of medicine and spend time with their families. Only 13.8% of residents felt the 80 hour work week 
will limit their training. 32% of residents felt that the 80 hour work week restrictions will eventually 
result in the extension of the orthopaedic surgery residency by an additional year. 
  
Attendings are not as comfortable with the current training environment.  Although 71% of attend-
ings feel that their residents will be able to pass their boards after graduation, only 20% of attend-
ings would trust a newly graduating orthopaedic surgeon to operate on one of their family mem-
bers.  In contrast to the resident response, only 22% of attendings feel that residents come to the 
OR having reviewed relevant anatomy (p<0.0001).   

 
Continued on Next Page 
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When asked if residents are more prepared as a result of the 80 hour work week, only 12.7% of 
attendings agreed.  56.9% of attendings feel the work week severly limits residents’ operative ex-
posure.  Two percent of attendings reported that the 80 hour work week results in better patient 
care.  Twenty percent of attendings believe that the 80 hour work week is responsible for a morbid-
ity or mortality in one of their patients.  Forty-five percent of the attendings who responded are in 
favor of extending orthopaedic surgery training to 6 years. 
 
DISCUSSION: 
The 80 hour work week was first implemented as a means of decreasing resident fatigue with the 
hope of increasing patient safety.  Although residents and attending surgeons agree that resident 
academic education is adequate, attendings are not as comfortable with their residents’ surgical 
skills.  How these findings translate to actual patient outcomes and safety is still a subject of de-
bate.  While one study found an increase in morbidity after hip fracture surgery in teaching institu-
tions2, a more recent study found a decrease in mortality in teaching institutions after the imple-
mentation of the 80 hour work week3. 
 
July 1, 2011, will mark the implementation of further restrictions on duty hours4.  These further 
restrictions have left institutions across the country scrambling for solutions to ensure safe and 
competent care for their patients.  The expense of these changes is not insignificant.   One study 
estimated that the cost of these changes would be just over 1 million dollars per year per training 
hospital, or almost seventy dollars per admission5.  Additional work is needed to determine how 
further changes will affect orthpaedic surgery training in the US. 
 
REFERENCES: 
1. ACGME 2003 Duty Hours. ACGME.org. 
2.  Browne J.E., et al.  JBJS.  91:2079-85, 2009 
3. Baldwin, J. et al.  JBJS. 93:e5(1-9), 2011 
4. ACGME 2011 Duty Hours.  ACGME.org 
5.  Nuckols, T.  Cost Analysis.  ACGME.org 
 
ACKNOWLEDGEMENTS: 
Our project was funded by a grant from the OSU Department of Orthopaedics Research fund. 
 
DISCLOSURES:  No disclosures.  
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INTRODUCTION:  
Articular cartilage injuries can cause pain, effusions, and premature degenerative joint disease in 
active individuals.  Unlike most tissues, hyaline cartilage is relatively avascular and has a limited 
ability to self-repair.  Current treatment modalities such as microfracture and autologous chondro-
cyte implantation (ACI) result in fibrocartilaginous repair tissue that has suboptimal long-term re-
sults.  Significant drawbacks associated with osteochondral autograft and early generation ACI 
such as donor-site morbidity and two-stage surgery have spawned efforts to create a superior off-
the-shelf product for chondral defects. 
 
This two-part in-vitro project represented the integration of multiple cutting-edge ideas in cartilage 
tissue engineering.  Our principle objective was to determine the in-vitro ability of genetically engi-
neered juvenile human chondrocytes (jCh) to form scaffold-free neocartilage for potential implanta-
tion and produce elevated levels of a beneficial soluble chondrogenic growth factor, bone morpho-
genetic protein 2 (BMP2), for a possible paracrine effect.  Our hypothesis for part one of the experi-
ment was that chondrogenic media and BMP2 engineering of jCh would produce superior neocarti-
lage.  Based on our findings in part one, we hypothesized in part two that modifying the proportion 
of BMP2 engineered jCh in neocartilage would optimize chondrogenesis and maintain increased 
production of soluble BMP2. 
 
METHODS: 
Articular cartilage was harvested from individuals (<7yo) undergoing routine amputation.  Juvenile 
chondrocytes were isolated and expanded in monolayer. Adenoviral vectors for BMP2 (AdBMP2) 
were proliferated, purified, titered and used to transduce jCh.  The jCh were suspended, centri-
fuged and grown for two weeks to form neocartilage.  For part one, the four treatment conditions 
compared transduction vs. no transduction (naïve) and standard media vs proprietary chondro-
genic differentiation media (CDM, Lonza corp).  For part two, the ratio of transduced to non-
transduced jCh was varied across a spectrum (0:100%, 10:90%, 25:75%, 50:50%, 75:25%, 
100:0%) to form neocartilage.  Outcome measures included physical parameters, cell viability, 
soluble BMP2 production, gene expression, and histology.  Statistics were performed with repeated 
measures and one-way ANOVA, and significance was set at p <0.05. 
 
RESULTS: 
In part one, AdBMP2-transduced jCh resulted in larger diameter (p=0.002), heavier (p=0.0035) 
and histologically superior (p=0.0024) neocartilage than naïve jCh when grown in standard media.  
When compared to standard media, CDM improved diameter (p<0.0001 to 0.0002), weight 
(p<0.0001), histological findings (p<0.001 to 0.0081) and collagen type II expression (p=0.003 to 
0.0043).  Full AdBMP2 transduction decreased chondrocyte viability regardless of media 
(p<0.0001 to 0.0007). 
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In part two, AdBMP2-transduction of 10%, 25% or 50% of jCh produced heavier (p<0.0001 to 
0.0099) neocartilage than naïve jCh and 75% or 100%-transduced jCh, and all proportions of 
AdBMP2-transduced jCh resulted in larger diameter neocartilage than naïve jCh (p<0.0001 to 
0.0354).  Chondrocyte viability was reduced in neocartilage with ³50% proportion of transduced 
jCh (p=0.0018 to 0.035).  Histology (p=0.01 to 0.044) and collagen type II expression (p=0.0001 
to 0.027) were best in neocartilage with 10%, 25% or 50%-transduced jCh. Soluble BMP2 produc-
tion tended to increase with greater proportions of AdBMP2-transduced jCh (p=0.03 to NS). 
 
DISCUSSION:  
Our outcomes demonstrate that jCh genetically engineered to produce BMP2 and grown in CDM 
can produce potential neocartilage allografts after a short incubation period.  Modifying the propor-
tion of AdBMP2-transduced jCh to 10% or 25% results in larger, heavier, and histologically superior 
neocartilage with maintained cellular viability and elevated levels of soluble BMP2 production.  
These findings provide the basis for further development of a novel scaffold-free construct that 
could be used as an off-the-shelf allograft for chondral restoration.  
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INTRODUCTION: 
Osteochondritis Dissecans (OCD) is an acquired condition involving the subchondral bone of joint 
surfaces.  Juvenile OCD (JOCD) refers to lesions which occur in individuals with open physes and is 
associated with better prognosis than the adult form.1  JOCD most commonly occurs in the knee 
with the medial femoral condyle(MFC) being involved in the majority of cases (70-80%).1-6 Multifo-
cal JOCD (MJOCD) defines a subset of patients with more than one identified lesion occurring in 
the same or the contralateral knee.  Most case series of knee JOCD report bilateral knee lesions in 
approximately 15-30% of cases, however, the prevalence of multiple lesions in a single knee has 
not been reported.1-4,7,8  The purpose of this retrospective case series is to report a large group of 
patients with MJOCD of the knee and discuss demographic data, lesion location, stage, and treat-
ment results. 
 
METHODS:  
Records of patients identified with MJOCD of the knee between August 2004 and February 2011 
at a single institution were retrospectively reviewed.  Inclusion criteria included any skeletally im-
mature patient with more than one OCD lesion within a single or both knees, identified either radio-
graphically or surgically.  Demographic data was collected and radiographic and intra-operative 
findings were reviewed.  The descriptive classification described by Cahill and Berg was used to 
define lesion location.9  Lesions undergoing arthroscopic treatment were graded into either stable 
(stage I and II) or unstable lesions (stage III and IV).10 Patients undergoing operative treatment 
were defined as non-operative failures.  Patients undergoing a revision procedure were defined as 
having failed surgical intervention.  Nonoperative management included at least 4-6 months of 
activity restriction following an initial period of rest and restricted weight bearing. All data was col-
lected and statistical analysis was performed. 
 
RESULTS: 
Fifty-nine lesions were identified in 28 patients who met the inclusion criteria.  There were 22 
males (78.6%) with an average age of 11.9 years and six females with an average age of 12 years.  
Three patients had 3 lesions and the remaining patients each had two.  Twenty-four patients had 
bilateral lesions whereas the remaining four patients had ipsilateral lesions.  Thirty-four (57.6%) 
lesions were on the MFC, 21 (35.6%) on the LFC, two (3.4%) on the trochlea, one (1.7%) on the 
patella, and one (1.7%) on the anteromedial tibial plateau.  Twenty-eight (71.8%) were stable (18 
Stage I and 10 Stage II), and eleven (28.2%) were unstable lesions (3 Stage III and 8 Stage IV).  
Twenty (33.9%) lesions successfully healed with nonoperative management.  Thirty-nine (66.1%) 
lesions required operative treatment.  Four patients required secondary procedures.  Of the 28 
stable lesions assessed, 27 (96.4%) achieved healing with operative treatment.  Additional find-
ings included discoid lateral meniscus (n=7), bipartite patella (n=3), genu valgum (n=1), and ACL 
cyst (n=1).  
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DISCUSSION: 
Multifocal JOCD (MJOCD) of the knee defines a subset of patients with more than one identified 
lesion occurring in the same or the contralateral knee.  Prevalence of MJOCD of the knee is un-
known.  A high percentage of these patients require surgical intervention:  approximately two-thirds 
of lesions in our population failed nonoperative management.  Excellent healing rates are seen 
with standard operative treatments, especially in stable lesions.  In addition, atypical lesion loca-
tions occurred more frequently than previously reported for patients with single JOCD lesions in the 
knee.  
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INTRODUCTION: 
Septic arthritis in the very young child (less than 3 months of age) is a rare condition that can be 
difficult to diagnose.  Immune systems in children this age often mount an insufficient response to 
be detected (fever, elevated WBC, elevated ESR, elevated CRP).1  Early intervention is required to 
avoid potentially devastating sequelae including joint destruction and limb length inequality.2  This 
study set out to identify factors to assist in future early diagnosis and guide the method of treat-
ment. 
 
METHODS: 
A query of hospital records from 1994 through 2010 was performed to identify all patients less 
than 3 months of age at the time of diagnosis of septic arthritis.  Medical records were retrospec-
tively reviewed to analyze birth history, joint involvement, physical exam findings, lab work, imaging 
results, method of treatment, and outcome.  

 
DATA AND RESULTS: 
Our query identified 14 children that met the criteria that had complete hospital records for review.  
Average age was 42.2 days at time of concern for septic arthritis.  The joints involved included the 
knee (8), hip (3), and shoulder (3).  The most common physical exam findings were tenderness 
(100%), decreased ROM (100%), swelling (71.4%), and erythema (35.7%). 
 
Average findings included temperature of 38.5º Celsius, WBC of 18.5 (34.8% neutrophils, 11.1 
bands), ESR of 48.9, and CRP of 6.1.  57.1% of joint aspirates had positive cultures, 41.7% of 
blood cultures were positive.  Of the joint cultures that did not grow an organism, 66.7% had re-
ceived an antibiotic prior to aspiration.  Causative organisms included Group B Strep (5), MSSA (4), 
H. influenza (1), Strep. pneumo (1), Salmonella (1), Candida albicans (1), and unknown (1). 
 
A review of the imaging used during diagnostic workup revealed 50% of x-rays, and 28.6% of ultra-
sounds were read as normal.  28.6% had osteomyelitis adjacent to the joint of involvement.  Initial 
method of treatment included I&D (5), aspiration (7), and observation (2).   
71.4% of initial treatments were definitive.  20% of initial I&D’s required repeat I&D.  42.9% of  
initial aspirations required later I&D.  50% of initial observation required later I&D. 
 
DISCUSSION: 
Children less than 3 months of age have traditionally been described as mounting insufficient im-
mune responses to meet the established laboratory cutoffs to support the diagnosis of septic ar-
thritis.  We compared our data to the criteria of Kocher3 and Eich4 and found the following: 
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When evaluating a child under 3 months of age for septic arthritis, one should remember the most 
common physical exam findings (tenderness, decreased ROM, swelling), as well as the labs most 
likely to be elevated (WBC >12.0, CRP >2.0).  One should never put aside clinical judgment and 
rely solely upon laboratory values as they can be lower than might be found in an older child with 
septic arthritis. 
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INTRODUCTION: 
The Lapidus bunionectomy (1st metatarsal cuneiform fusion) is long-standing procedure for the 
correction of hallux valgus(1). Adequate improvement of hallux valgus is often based on 
radiographic measurements(3-5).   
 
In order to obtain optimal correction, the procedure is routinely performed with an accompanying 
distal soft tissue procedure (DSTP). The DSTP is not a benign procedure. Risks include AVN of the 
metatarsal head,  neuritis (4), and decreased range of motion of the MTPJ(2).  This study aims to 
determine if DSTP is necessary to obtain adequate correction of hallux valgus, based on 
radiographic angles. It also proposes to determine if the DSTP is needed to maintain correction of 
that deformity.        
 
The hypothesis tested was that the initial radiographic measurements following a Lapidus 
bunionectomy with and without a DSTP would be similar. However, the correction would not be 
maintained at later post-operative visits in those patients who did not undergo a DSTP.   
 
METHODS: 
Patients included in this retrospective study were those who had a Lapidus bunionectomy 
performed as an initial hallux valgus correction.   Retrospective data collected  included the 
following radiographic measurements: intermetatarsal 1-2 angle, 1st metatarsal-cuneiform angle, 
tibial sesamoid position, and hallux abductus angle.  All measurements were taken pre-operatively, 
at the 1st post-operative visit, and at the patient’s final visit.  Patients were divided into two groups, 
those with a DSTP and those without.  Collected data were then compared between the two groups 
to determine any statistical significance using the t-test. 
 
DATA AND RESULTS: 
The group with the DSTP (Group A) had an average  pre-op IMA of 13.17 while the non-DSTP group 
(Group B) had an average pre-op IMA of  9.44.  At the first post-op visit, the IMA changed to 8.55 
(difference of 4.62) and 7.78 (1.67) respectively. At the final visit, the average IMA of Group A was 
9.6 (-1.05) and was 9.4 (-1.62) for Group B.  Group A showed a pre-op 1st MT-MC angle of 155.1 
and a post op angle of 162.5 (-7.4). The average 1st MT-MC angle was 156.7 pre-op and 160.1 
post-op (-3.4) for Group B.  1st MT-MC angle was 161.8 (0.7) and 160.8 (-0.7) at final visit. Group A 
had an average pre-op TSP of 5.3 while Group B had an average  pre-op TSP of 5.2.  At the first 
post-op visit, the TSP changed to 2.75 (2.55) and 2.2 (3) respectively.  At the final visit, the aver-
age TSP of Group A was 3.4 (-0.65) and was 3.7 (-1.5) for Group B. Group A showed a pre-op HA 
angle of 32.8 and an average post-op angle of 11 (21.8). The average HA angle was 29.3 pre-op 
and 14 post-op (15.3) for Group B.  The HA angle was 19.4 (-8.4) and 24.7 (-10.7), respectively, at 
final visit. The average measurement change between pre-op and the first post-op is shown in fig-
ure 1, and the changes between the first post-op and final visit are seen in figure 2.   
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DISCUSSION: 
Lee et al. performed a comparison of distal chevron osteotomies with and without the DSTP. They 
concluded that the DSTP may not be needed in correction of mild or moderate hallux valgus de-
formities(4).  In this study, it was determined that initial correction of the hallux valgus deformity is 
similar with and without an accompanying DSTP.  However, a tendency towards recurrence was 
noted in patients without the DSTP. This result was found to be most significant in regards to the 
HA angle.  Results of this study conclude that better correction of a hallux valgus procedure is 
acheivied when a Lapidus bunionectomy is performed in conjunction with a DSTP. 
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INTRODUCTION: 
Articular cartilage defects are commonly found in athletes with joint pain and effusion.  Carti-
lage lacks an intrinsic ability to heal, and surgical intervention is required for its restoration. 
Growth factors are known to have beneficial effects on cartilage healing, but direct intra-
articular injection has limited therapeutic application due to a short biologic half-life. Our hy-
pothesis was that genetically engineered human synovial-derived mesenchymal stromal cells 
(SDMSCs) could effectively deliver chondrogenic growth factors and support extracellular 
matrix production by autogeneic chondrocytes.  
 
METHODS: 
In this co-culture experiment, SDMSCs were transduced with adenovirus (Ad) containing 
bone-morphogenetic protein 2 (AdBMP2), bone morphogenetic protein-14 (AdBMP14), fibro-
blast growth factor 18 (AdFGF18), or green fluorescent protein (GFP) as a control gene.  
SDMSCs were grown alone or in co-culture with chondrocytes.  Media was harvested at 7 and 
14 days, and cells were harvested at day 14.  Outcome measurements included cell prolif-
eration, morphology and viability, ELISA for selected proteins, and RT-PCR for selected chon-
drogenic markers.  
 
RESULTS AND DISCUSSION: 
 In SDMSCs, the proportion of GFP+ cells was between 71-84%  indicating efficient transduc-
tion by adenovirus.  Chondrocytes proliferated greater than 6-fold (p<0.001) in culture and 
remained > 85% viable through day 14.  Media interleukin-1ß and –6 and matrix metallopro-
teinase-1 protein concentration were not different among treatments showing lack of activa-
tion of catabolic, inflammatory, or degradative pathways. SDMSCs produced hyaluronic acid 
and engineered gene in co-culture demonstrating sustained phenotype and functional vector 
delivery.  Aggrecan mRNA was upregulated in chondrocytes exposed to soluble BMP2, 
BMP14, or FGF18 (p<0.001).  Interestingly, only transduced SDMSC co-cultures had in-
creased collagen type I alpha expression in chondrocytes suggesting this is induced by Ad-
transduction and mediated by a soluble factor. We have demonstrated that genetically-
engineered SDMSCs produce chondrogenic growth factors that stimulate the production of 
extracellular matrix in co-cultured chondrocytes. Our data support the potential clinical use of 
SDMSCs to deliver therapeutic proteins for cartilage restoration in vivo.   
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INTRODUCTION: 
Unstable fractures of the distal clavicle (type IIB fractures) are often encountered in high-demand, 
young athletes involved in contact sports, and due to the high rate of nonunion, many have advo-
cated surgery for treatment of this injury.  Numerous operative techniques have been described, 
but a gold standard has yet to be defined, as many of these techniques have a substantial compli-
cation rate. Times New Roman, 10 font.   
 
The puropse of this study was to evaluate the biomechanical performance and mode of failure of 
four different treatment methods for the unstable distal clavicle fracture; 1. suture fixation, 2. lock-
ing distal clavicle plates, 3. locking plate plus suture fixation, 4. distal clavicle hook plate. 
 
Our hypotheses were that there would not be a significant difference in the load to failure among 
fixation techniques, but that the mode of failure would be less catastrophic with suture fixation. 
 

METHODS: 
A Neer Type IIB unstable distal clavicle fracture was created in 20 fresh-frozen human cadaveric 
shoulders. Five fractures were reduced with suture:  a No. 5 Fiberwire cerclaged in figure of eight 
fashion around the fracture as well as a No. 5 Fiberwire placed under the coracoid and up through 
2 drill holes in the clavicle.  Five fractures were reduced and plated with a distal clavicle locking 
plate that accommodates a 1.5 cm cluster of distal locking screws.  Five fractures were reduced 
and plated with similar distal clavicle locking plates augmented with a No. 5 Fiberwire placed un-
der the coracoid and up through drill holes in the clavicle.  Lastly, five fractures were reduced and 
plated using a distal clavicle hook plate.  A superiorly directed load-to-failure protocol was per-
formed.  
 
Statistical Analysis 
The mean load to failure and standard deviation for each reconstruction group was calculated.  
One-way analysis of variance with post hoc pairwise comparisons was calculated to compare the 
different reconstruction methods.  Significance was set at P less than 0.05. 
 
DATA AND RESULTS: 
Statistical analysis of our tests showed no significant difference in strength of fixation between any 
of the techniques used.   A summary of the mean load to failure as well as the mode of failure is 
presented in the on the following page.   
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DISCUSSION: 
Distal clavicle fractures have always been a notoriously difficult fracture to treat and thus there has 
been a lot of debate as to the proper treatment technique. Distal clavicle fractures are known to 
have high rates of non-union and this appears to be independent of operative technique.  Our 
study has shown that between the 4 fixation methods we have evaluated for the fixation of the 
unstable distal clavicle fractures (suture fixation, distal clavicle locking plate with and without aug-
mentation and the hook plate) there is no significant difference in the biomechanical strength of 
the fixation techniques.  However, we did find the worst complications in the hook plate and suture 
augmented plate group, in which a secondary fracture almost always occurred.  These types of 
complications would necessitate removal of hardware and likely fixation of the new fracture site.  
Failure of the non-augmented distal clavicle plate would still require return trip to the operating 
room to remove the hardware, but would not in all cases absolutely require revision fixation.  Be-
cause of the lower complication risk of suture fixation and the comparable strength of fixation it is 
our belief that it is at least the safest type of fixation, especially if the fracture fragment is small, < 
1.5 cm.  
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romion fracture, 1: Hook and me-
dial screw pullout 
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INTRODUCTION: 
 The prevalence of full-thickness rotator cuff tears increases with age. Many patients are asympto-
matic. Thus, not all of these patients require surgical repair. It is unclear which factors definitively 
contribute to patients' pain and function. The purpose of this study was to determine what non-
modifiable and non-surgically modifiable factors contribute to pain and function with symptomatic, 
atraumatic full-thickness rotator cuff tears. 
 

METHODS: 
A prospective, non-randomized cohort study reporting time-zero data of patients enrolled in a non-
operative treatment program for symptomatic, atraumatic rotator cuff tears by the Multicenter Or-
thopedic Outcomes Network (MOON) shoulder group. Based on patient demographics, Western 
Ontario Rotator Cuff Index (WORC) and American Shoulder and Elbow Surgeons (ASES) scores, 
several variables were analyzed. 
 
DATA AND RESULTS: 
A total of 389 subjects were enrolled. Mean ASES score was 53.9; mean WORC score was 46.9. 
The following variables significantly affected the WORC and ASES scores: Sex (females had higher 
score; p=.001), education level (higher education, higher score; p<.001), active abduction 
(degrees; p=.021), strength in forward elevation (p=.002) and abduction (p=.007), scapulothoracic 
dyskinesia (p<.001), atrophy of supraspinatus (p=.04) and infraspinatus (p=.003). Tear size was 
not a significant predictor (WORC) unless comparing isolated supraspinatus tears to supraspina-
tus, infraspinatus and subscapularis tears (p=.004). Age, tear retraction, duration of symptoms 
and humeral head migration were not statistically significant.   
 
DISCUSSION: 
 Non-surgically modifiable factors, such as scapulothoracic dyskinesia, active abduction, strength 
in forward elevation and abduction, were identified that could be addressed non-operatively with 
therapy. This could turn a symptomatic patient into a less symptomatic or asymptomatic patient. A 
larger tear size with retraction may not necessarily be a contraindication to initial non-operative 
management with physical therapy. 
 
REFERENCES: 
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INTRODUCTION: 
Infection in total joint arthroplasty is a devastating and even life threatening complication. The pre-
vention of such sequela is of paramount importance to both surgeon and patient when planning 
and discussing the surgical treatment of hip and knee arthrosis. Many efforts have been made to 
reduce the rate of infection following total joint arthroplasty including laminar air flow, ultraviolet 
lighting, exhaust gowns, and antibiotics, each with evidence of their benefit.1-10 
 
Prior to this study, all total knee and total hip arthroplasty procedures in our facility were per-
formed in either vertical or horizontal laminar flow environments.  Recently, advocates of ultraviolet 
lighting for reducing bacterial contamination have shown excellent results with direct exposure in 
the operative theatre.11-13 Additionally, ultraviolet germicidal irradiation filtration air handler sys-
tems are commercially available and designed to decrease circulating microorganisms.14-15 By irra-
diating the air before it enters a room, these systems have shown a reduction in airborne microor-
ganisms and infection rates on hospital wards including intensive care units. To our knowledge, 
there have been no studies that have compared the effect of laminar flow to this indirect UVGI fil-
tration on the bacterial contamination rate in the operating room, or in total joint arthroplasty. This 
prospective trial was designed to compare the ability of a UVGI filtration system to maintain a clean 
air environment in the operative field versus the currently utilized vertical and laminar flow sys-
tems. 
 
METHODS: 
This study examined three airflow environments during unilateral primary total knee arthroplasties 
(TKA): one vertical laminar flow system, one horizontal laminar flow system, and one mixed airflow 
system with a UV filtration air handler system. One hundred consecutive operative cases were as-
sessed in each room for 60 minutes from the start of the incision. During each case one irradiated 
tripticase soy agar (Hardy Diagnostics) settle plate was placed on the patient’s upper abdomen 
(plate A) and a second on the scrub technician’s instrument table (plate B). The lids were removed 
at the start of the incision and replaced after one hour of elapsed time. One group of agar plates 
from the UVGI room was lost between collection and culture leaving only ninety-nine results for this 
environment. 
 
DATA AND RESULTS: 
Cultures were obtained in 100 total knee arthroplasties performed in vertical laminar flow, 100 
TKA’s in horizontal laminar flow, and 99 TKA’s in mixed airflow with filtration ultraviolet germicidal 
irradiation. The rate of positive cultures in either plate A or plate B was 66% for VLF, 21% for HLF, 
and 71.7% for UVGI. Using chi-squared analysis (SPSS v18, IBM Inc.), there were no statistically 
significant differences in positive culture rates in the VLF or UVGI rooms. The HLF room did show a 
significantly (p<.01) lower positive culture rate. The positive culture rate was not significant be-
tween plates A and plates B in the same room for any of the environments evaluated. 
 
The overall hospital rate of clinical infection requiring a return to surgery for primary total knee ar-
throplasty performed during this study was 4 of 631 procedures equaling 0.6%. Evaluating for 
originating airflow environment; this was 0.6% (1/180) for HLF, 0.9% (3/325) for VLF, and 0% 
(0/126) for UVGI. 
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DISCUSSION: 
Our results indicate that the conventional airflow room with UVGI provides a similar rate of bacte-
rial contamination at the surgical field as vertical laminar flow. Additionally, there was a statistically 
significant reduction in the positive culture rate with the use of horizontal laminar flow compared to 
the other two environments. The clinical infection rate for total knee arthroplasty was not statisti-
cally significant between the three rooms, with an acceptable rate of less than 1% for all environ-
ments studied. 
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INTRODUCTION: 
Soft tissue sarcomas are rare malignancies of mesenchymal origin with 10,520 new cases and 
3,920 deaths per year in the U.S.  The mortality rate ranges from 40 - 60% and known predictors 
for post-surgical mortality include tumor size, tumor grade, advanced patient age, and inadequate 
margins.  Due to the high rate of mortality, a better understanding of additional prognostic factors 
is needed to guide patient counseling and treatment. Our goal was to develop a predictive model 
for post-surgical mortality for high grade soft tissue sarcoma patients by analyzing additional 
predictive variables at the time of surgical resection.  
 
METHODS: 
Data was collected from 129 patients diagnosed and surgically treated for high grade soft-tissue 
sarcomas at the Ohio State University Medical Center between February 2002 and June 2010.  
The primary endpoint was death related to high grade soft tissue sarcoma.  Thirteen variables were 
investigated including age, gender, race, tumor size, margin status, location, estimated blood loss, 
operative blood transfusions, pre-operative metastatic disease, pre-operative radiation, post-
operative radiation, pre-operative chemotherapy, and post-operative chemotherapy.  A Cox Survival 
Analysis model was created to determine the best predictors of survival time. 
 
DATA AND RESULTS: 
Of the thirteen variables investigated, we found that tumor size and the presence of pre-surgical 
metastasis were statistically significant predictors of survival time.  Patients with a tumor greater 
than 8 cm in any cross section had a 3.15 times greater chance of death.  Presence of pre-surgical 
metastasis carried a 3.47 greater chance of death.  The remaining variables did not predict patient 
outcomes in a statistically significant manner. 
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DISCUSSION: 
Of the thirteen variables investigated, we found that tumor size and the presence of pre-surgical 
metastasis were predictors of survival time. 

 Tumor size > 8 cm in any cross section carried 3.15 times greater chance of 
death 

 Presence of pre-surgical metastasis carried 3.47 times greater chance of death. 
Overall survival is no different for individuals receiving pre-operative radiation, pre-operative che-
motherapy, or post-operative chemotherapy. Age, gender, and race also did not demonstrate 
changes in overall survival. Survival was higher for patients receiving post-operative radiation, hav-
ing negative surgical margins, those not requiring blood transfusions, and those with tumors in the 
distal extremities.  However, these variables were not statistically significant and were not included 
in the model. 
 
Our results are similar to prognostic factors evaluated by the Memorial Sloan Kettering Cancer 
Center Sarcoma Nomogram and hazard ratios calculated from this study add new data to 
previously studied risk factors in soft-tissue sarcomas.  These hazard ratios can be used to more 
effectively guide patients in prognosis and treatment regimens.  
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INTRODUCTION: 
Bone loss on the antero-inferior glenoid due to recurrent anterior shoulder instability requires bone 
grafting when the amount reaches a certain threshold, generally agreed upon to be >25%.  When 
the amount of bone required for the coracoid transfer (Latarjet procedure) is larger than the 
thickness of the coracoid, an Iliac Crest Bone Graft (ICBG) or allograft must be utilized.  Although 3-
D computed tomography (3-D CT) reconstructions can accurately predict the native width of the 
glenoid and the amount of  anterior bone loss, it is difficult to predict if the coracoid thickness is 
suitable enough to recreate the A-P dimension of the glenoid and prevent recurrent instability.  This 
study aims to define a normal ratio between glenoid width (GW) and coracoid thickness(CT) that 
can be used in pre-operative planning to determine if coracoid transfer will yield adequate bone to 
restore the glenoid contour. If it is not, the use of an ICBG or allograft is indicated.  The hypothesis 
is that there is a predictable and reliable ratio between the glenoid and the coracoid, and if the 
native glenoid width is known, we can accurately predict the thickness of the coracoid and know 
whether it is suitable for transfer to the anterior glenoid. 
 

METHODS: 
100 pairs of cadaveric scapula (200 total scapulae) from the Hamann-Todd Human Osteological 
Collection at the Cleveland Museum of Natural History were examined. The sample included 50 
male and 50 female specimens. Glenoid length and height, and coracoid length (knee to tip) and 
width (A-P thickness) were measured using digital calipers accurate to 0.01mm for each scapula.  
Each scapula was measured independently by two of the authors and the results averaged. 
Measurements for each parameter were averaged with values obtained from the skeleton’s 
contralateral scapula to obtain a single set of values for each pair of scapulae.  A ratio of the 
coracoid thickess (CT) to glenoid width (GW) was calculated and expressed as a percentage of the 
glenoid width, for both males and females. 

 

DATA AND RESULTS: 
The average male GW was 27.46 +/-1.93mm and the glenoid height (GH) was 37.64+/-2.01mm, 
compared to the female GW of 23.11 +/- 1.53mm and GH of 32.63 +/- 1.05mm, with both 
differences between males and females statistically significant (p= 0.0001  and 0.0001 , 
respectively).   The corresponding average male CT was 9.69+/-0.99mm and coracoid length (CL) 
was 23.07+/-2.30mm, compared to the female CT of 7.94 +/- 0.87mm  and CL of 18.45 +/- 
1.61mm, with both differences between males and females statistically significant (p = 0.0001 
and p = 0.0001, respectively).  Utilizing the equation of CT/GW, the average male ratio was 
35.4+/-1.1%, and differed significantly from the average female ratio of 34.4+/-3.2% (p=0.0386).  
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DISCUSSION: 
A novel biomorphological model is presented to predict coracoid thickness and the ability of the 
Latarjet procedure to restore stability to a given bone deficient glenoid.  Using the equation of 
coracoid thickness to glenoid width (CT/GW), knowledge of the native glenoid width as determined 
from a 3-D CT can predict whether the coracoid is thick enough to restore the native A-P dimension 
of the glenoid.  As an example, a model male patient with a glenoid width of 30 mm as determined 
by 3-D CT would have a predicted coracoid thickness of 10.6mm (35.4% of the glenoid width for 
males, 34.4% for females).  If the measured glenoid bone loss was less than 10.6mm, a Latarjet 
transfer could be expected to be successful. If the bone loss was more than 10.6mm, another 
source of bone graft such as an ICBG would be necessary. Alternatively stated, a glenoid bone 
defect in a male of less than 35% of the total glenoid width could be managed with a Latarjet 
procedure, whereas one greater than 35% would require ICBG. This model may aid the shoulder 
surgeon in preoperative planning and help promote successful outcomes in glenoid reconstruction 
surgery by determining if a Latarjet or ICBG is the most appropriate procedure given the predicted 
amount of coracoid bone graft available. 
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INTRODUCTION: 
The purpose of this study was to determine the most accurate imaging modality to quantify glenoid 
bone loss in recurrent anterior shoulder instability. This will allow the best preoperative prediction 
of the patients needing a bone grafting procedure.  The  study sought to compare 3D-CT, MRI, CT, 
and X-Ray in terms of prediction error as well as intraoberserver and interobserver reliability. 
 

METHODS: 
7 fresh-frozen shoulder cadavers were imaged with radiographs(x-ray), magnetic resonance imag-
ing(MRI), CT, and 3-D CT.  3 sequential glenoid defects were created, measured and re-imaged.  
The defect sizes were in the range of: 0;< 12.5%;12.5% - 27%;and>27%.  4 independent blinded 
evaluators (2 radiologists, 2 surgeons) reviewed the 112 random image sets and estimated the 
percent glenoid bone loss (to determine interobserver reliability), with repeated sets reviewed 3 
months later (to determine intraobserver reliability).  
 The agreement of the estimated percentage and the actual bone loss were summarized using 
the prediction error for each imaging techniques, and the correlation between the estimated per-
centage vs the actually bone loss. Linear mixed models with repeated measurement were used to 
identify the influence of rater, defect size, for different imaging techniques. The relibility of each 
imaging technique was also summarized using the intraobserver intraclass correlation coefficients. 
 
DATA AND RESULTS: 
The Pearson correlation coefficients between the predicted bone loss vs. the true loss across all 
four raters are: 0.875 (3-D CT), 0.831 (CT), 0.693 (MRI) and 0.457 (X-ray).  The prediction errors
(PE) (mean+/- Standard Deviation(StD), in %) are: 3-D CT (-3.3+/-6.6), CT (-3.7+/-8.0), MRI (-
2.75+/-10.6) and X-ray (-6.9+/-13.1).   

 
 
 
 

 

 

 

 

 

 

 

 

The means of the PE are not significantly different among 3-D CT, CT and MRI, but the StD of the 
PE are similar among all four evaluators for 3-D CT and are statistically lower than all other three  
imaging techniques (p value = 0.05, <0.001, <0.001 for CT, MRI and Xray respectively).  The pre-
diction based on x-ray has the largest error and StD.  Covariance parameters also revealed large 
variances for shoulders on MRI and x-ray.   
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The intraobserver intraclass correlation coefficients based on the two-way mixed model with ran-
dom evaluator effect and fixed measurement effect were 0.947 (3-D CT), 0.927 (CT), 0.837 (MRI), 
and 0.726 (X-ray). 

 
DISCUSSION: 
      3-D CT was the most accurate imaging modality in predicting glenoid bone loss among 4 
blinded independent evaluators.  It was the most consistent and reproducible among evaluators 
with the smallest degree of error.  The authors would recommend 3-D CT to evaluate the need for a 
bone grafting procedure when glenoid bone loss is a concern. 
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INTRODUCTION: 
Articular cartilage lesions are common among symptomatic and asymptomatic knees and lead to 
degeneration of the focal chondral surface, surrounding cartilage and subchondral bone.1-3 The 
degenerative process differs between medial and lateral femoral condyles due to dissimilar joint 
surface characteristics and is impacted by defect size.4-8 Our study investigates possible differ-
ences in the degenerative process based on lesion location in the knee and the presence of load-
ing. 
 

METHODS: 
We randomly divided 20 rats into two groups.  In Group 1 (n=10), 1mm articular cartilage lesions 
were created in the right medial femoral condyle.  Group 2 (n=10)  received 1 mm lesions in the 
right lateral femoral condyle.  Five rats from each group exercised on a treadmill for 45 minutes 
per day for 41 consecutive days.  The remaining rats were left in their cages.  On day 42, rats were 
sacrificed and both knees were dissected and fixed in formalin.  Lesion progression was examined 
grossly using a high-resolution digital camera and microscopically using H&E, Safranin O and Ag-
grecan stains.  Both gross and histopathologic scoring was completed in a blinded, randomized 
fashion by the research team using previously described methods9, 10.  
 

DATA AND RESULTS: 
We found that, on average, unloaded condyles with primary lesions on the lateral condyle had 
more than a two fold increase in cartilage damage score compared to unloaded medial lesions.  
Loading on primary lateral lesions led to decreased cartilage damage compared to lateral 
unloaded lesions.  Conversely, loading on medial lesions did not protect against primary lesion pro-
gression.  Statistical analysis did not show a statistical significance.  Immunohistochemical analy-
sis revealed secondary cartilage loss in the weight-bearing portion of the condyle was independent 
of loading and primary lesion location. 
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DISCUSSION: 
This pilot study suggests that cartilage lesion progression is location dependent and that loading 
impacts the extent of this progression. Lesions in lateral unloaded knees were on average more 
severe compared to similar lesions on the  medial condyle while loading protected against further 
cartilage damage in lateral, but not medial lesions.  These results give insight into the incongruity 
of the knee joint and how lesion location and loading impact cartilage degeneration and develop-
ment of osteoarthritis.  Further work is necessary to examine secondary cartilage lesion develop-
ment in the human knee and subsequent progression of osteoarthritis. 
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