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About OREF: 
The Orthopaedic Research and Education Foundation (OREF) was founded in 1955 to ensure an 
expanding base of knowledge and effective, evidence-based treatment protocols for orthopaedic 
surgeons to continually improve patient care. Since its founding, OREF has funded more than $147 
million in research and educational grants and awards that benefit all of orthopaedics. For more 
information about OREF grants and awards, please visit www.oref.org, follow OREF on its Facebook 
page (OREFtoday) and on Twitter (@OREFtoday). 

 

http://www.oref.org/
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https://twitter.com/oreftoday
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OREF NATIONAL  
RESIDENT RESEARCH SYMPOSIUM  

SUMMARY AGENDA 
Wednesday, November 17, 2021 

 
 
 

5:30 p.m. – 5:40 p.m.  
 

Welcome and Introductions 
Lee Grossman 
    Chief Executive Officer 
    Orthopaedic Research and Education Foundation  
 
Richard Kyle, MD 
    President 
    Orthopaedic Research and Education Foundation 
 
 

5:40 p.m. – 6:20 p.m. 
 

Session I – Resident Research Presentations and Discussion 
Moderator:  Joshua J. Jacobs, MD 
 
 

6:20 p.m. – 6:35 p.m. 
 

Keynote Speaker  
    Kurt Spindler, MD 
    Professor Surgery CCLCM Case Western 
    Director Research and Outcomes Cleveland Clinic Florida 
    Director Outcomes Management Evaluation 
    Co-Director Musculoskeletal Research Center 
    Cleveland Clinic 
 

6:35 p.m. – 6:40 p.m. 
 

Break 
 
 

6:40 p.m. – 7:20 p.m. 
 

Session II – Resident Research Presentations and Discussion 
Moderator:  Joshua J. Jacobs, MD 
 
 

7:20 p.m. – 7:35 p.m. 
 

Keynote Speaker  
Innovation and the Future of Orthopaedic Research 
    Stefano A. Bini, MD 
    Professor 
    University of California, San Francisco 
 

7:35 p.m. – 7:40 p.m. Break 
 
 

7:40 p.m. – 7:55 p.m. 
 

Awards Presentation and Closing Remarks  
 

 
 

Excited about today’s research?  Share it with your colleagues! Post on social medical with 
#orthosymposia and tag @OREFtoday! 
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KEYNOTE SPEAKER 

 
 
 

 
 

Kurt Spindler, MD 
 

Professor Surgery CCLCM Case Western 
Director Research and Outcomes Cleveland Clinic Florida 

Director Outcomes Management Evaluation 
Co-Director Musculoskeletal Research Center 

Cleveland Clinic 
 

 
Dr Spindler graduated from Rutgers College as Henry Rutgers Scholar in Zoology with Highest 
Distinction. He completed medical school and an orthopaedic residency, including one year of 
translational research training, at the University of Pennsylvania. He then completed a one-year 
orthopaedic sports medicine fellowship at the Cleveland Clinic Foundation. 
  
Dr. Spindler then spent 22.5 years at Vanderbilt University Medical Center in Nashville, 
Tennessee, where for over a decade he was Professor and Vice Chair of the Department of 
Orthopaedic Surgery and Rehabilitation. He led the development of Vanderbilt Sports Medicine 
as the Director since 1993 as well as served since 1992 and was the Head Team Physician for 
Vanderbilt University’s SEC Division I athletic program. He was awarded the Schermerhorn 
Endowed Chair in Orthopaedics and was recognized as the SEC team physician of the year in 
2007. 
 
In January of 2014 he moved to Cleveland Clinic in Cleveland, Ohio, as Vice-Chair of Research 
and Director of Orthopaedic Outcomes to further develop a scientifically valid, cost-effective, 
and scalable clinical outcome tracking system, OME, to transform clinical practice. A goal was 
to build research funding, especially NIH research in musculoskeletal diseases for the 
Orthopaedic and Rheumatologic Institute. He continues to develop Cleveland Clinic as a leader 
in Musculoskeletal Multicenter Research.  



5 
 

 
In May of 2021, Dr. Spindler was appointed, after an extensive external search, as Medical 
Director of Clinical Research and Outcomes for Cleveland Clinic Florida. He moved to Florida to 
embark on this new journey. He joined the Department of Orthopaedic Surgery with his clinical 
practice at Coral Springs and St Lucie West. His regional research and outcomes will be at 
Krupa beginning May 1, 2021. In his new role, Dr. Spindler will maintain an active NIH-funded 
clinical research program, develop and mentor clinicians, and provide leadership to integrate 
and grow the clinical research program across the CC Florida region. He will also manage the 
Outcomes Measures and Evaluation system (OME), Cleveland Clinic’s ongoing prospective 
cohort capture system of the Outcomes Research Center. Enhancing evidence-based research 
requires large-scale, comprehensive, prospectively collected cohort data with high rates of 
follow-up including validated patient-reported outcome measures (PROMs) as well as highly 
skilled database personnel, which are not broadly available to the disease-specific scientific 
community today. OME cohort aims to directly impact clinical practice, develop shared decision-
making models based on outcome calculators, increase the number of NIH-caliber funded 
investigations, educational opportunities, and support pilot research projects utilizing PROMs 
across the CC Florida region. Dr. Spindler will also continue his clinical practice presence in 
sports medicine and orthopedics. 
  
Dr. Spindler has been and is an active member and a leader in numerous regional, national, 
and international orthopaedic and sports medicine professional organizations He has published 
over 200 peer-reviewed publications and presented over 600 talks, principally on clinical 
outcomes, evidence-based medicine, and knee ligament healing. He received the Kappa Delta 
award in 2012, 2019 and the AOSSM O’ Donahue award in 2001, 2014, 2017. He is an NIH-
funded researcher since 2006, with five competitively funded grants and has been an active 
reviewer for the NIH and served as a permanent member of two NIH on study sections. 
 
Dr. Spindler’s clinical expertise includes the evaluation and treatment of all sports medicine 
injuries, with specific surgical focus on arthroscopic knee surgery, especially ACL 
reconstruction. 
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KEYNOTE SPEAKER 
 
 
 

 
 
 

Stefano A. Bini, MD 
 
 

Professor of Clinical Orthopaedic Surgery 
University of California, San Francisco  

 

 
Dr. Bini is a professor of Clinical Orthopaedic Surgery specializing in total joint arthroplasty at 
the University of California San Francisco with a special interest in knee replacement. 
Academically, Dr. Bini has two primary interests: knee arthroplasty surgical techniques and 
clinical outcomes, and digital health technology as applied to musculoskeletal care. 
 
Current clinical research interests include quantifying the impact of digital health on orthopaedic 
care delivery, the use of senor data to predict clinical outcomes through artificial intelligence, the 
role of gluteal tendon repairs, the use of tranexamic acid in high-risk patients, and a better 
understanding of how kinematic alignment might influence how we perform total knee 
replacements. He has been fortunate to work on a number of multicenter prospective trials 
looking at questions relative to clinical orthopaedics and establishing clinical guidelines with 
groups such as the Musculoskeletal Infection Society and within The Permanente Medical 
Group. Prior to joining UCSF, he helped to launch and build the Kaiser Permanente Total Joint 
Replacement Registry and its research arm.  
 
With respect to Digital Orthopaedics, Dr. Bini is a member of the Center for Digital Health 
Innovation at UCSF and is the Founder and Chair of the Digital Orthopedics Conference 
(DOCSF). DOCSF aims to bridge digital health and clinical orthopaedics and thereby catalyze 
the adoption of digital health tools in the musculoskeletal vertical. He hosts the Digital 
Orthopaedics Podcast, which highlights the top lectures from DOCSF. Dr. Bini is a digital health 
and technology adviser to both digital health companies and multinational corporations and 
speaks frequently on the application of digital health tools to orthopaedic surgery as an invited 
lecturer. 
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Dr. Bini is privileged to serve as the chair of the Digital Health Committee of the American 
Association of Hip and Knee Surgeons (AAHKS), is an Associate Editor for Arthroplasty Today, 
is on the editorial board of The Journal of Arthroplasty and has authored numerous papers in 
major orthopaedic journals. Dr. Bini has further authored a book on change management, is co-
editing a book on total knee arthroplasty using Kinematic Alignment and has delivered over 100 
lectures and keynote presentations nationally and internationally on both clinical and digital 
orthopedics.   
 
Prior to UCSF, Dr. Bini gained administrative experience working at Kaiser Permanente where 
he held numerous leadership positions including Chief of Orthopaedics at two major medical 
centers, Associate Physician in Chief for Surgical Services, and regional positions on teams 
overseeing surgical care in over 20 hospitals. Dr. Bini was also a recipient of the California 
Health Care Foundation’s Leadership Fellowship and has received numerous awards including 
a Resident Teaching Award and the peer elected Kaiser Permanente James O. Johnston Award 
for Leadership.  
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Judges 

 
 

 
OREF President and Research Grants Committee Members 

 
 
 

Eric R. Henderson, MD 
Dartmouth-Hitchcock 

 
 
 

Joshua J. Jacobs, MD 
Rush University Medical Center 

 
 
 

Marci Jones, MD 
University of Massachusetts Memorial Medical Center 

 
 
 

Richard F. Kyle, MD 
HCMC Orthopaedic Specialty Center 

 
 
 

Philipp Leucht, MD, PhD 
NYU Langone Health 

 
 
 

Timothy Wright, PhD 
Hospital for Special Surgery 

 
 
 

Moderator 
 
 

Joshua J. Jacobs, MD 
Rush University Medical Center 
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OREF National Resident Research Symposium 
DETAILED AGENDA 

Wednesday, November 17, 2021 
Program commencing at 5:30 p.m. CST 

 
5:30 p.m. – 5:40 p.m.   Welcome and Introductions 

Lee Grossman 
    Chief Executive Officer 
    Orthopaedic Research and Education Foundation 
 
Richard Kyle, MD 
    President  
    Orthopaedic Research and Education Foundation 
 
 

 Session I – Resident Research Presentations & Discussion 
Moderator:  Joshua J. Jacobs, MD 
 

5:40 p.m. – 5:45 p.m. 
 

Validating the Safety of a Hyperosmolar Saline Irrigation Fluid in Arthroscopic Knee Surgery 
    Lasun Oladeji, MD, University of Missouri-Columbia 
 

5:45 p.m. – 5:50 p.m. 
 
 

Active Rheumatoid Arthritis in a Mouse Model is not an Independent Risk Factor for 
Periprosthetic Joint Infection 
    Rishi Trikha, MD, University of California, Los Angeles 
 

5:50 p.m. – 5:55 p.m.  Leptin Receptor Expressing Skeletal Stem Cells Accumulate and Divert to a Fibrogenic 
Phenotype in Peri-implant Membrane of Patients with Aseptic Loosening 
    Vincentius J. Suhardi, MD, PhD, Hospital for Special Surgery 
     

5:55 p.m. – 6:00 p.m.  
 

Oral Ascorbic Acid Does Not Reverse Radiation-Induced Bone Loss in a Rat Model of 
Extremity Soft Tissue Sarcoma Radiotherapy 
    T. David Luo, MD, Wake Forest School of Medicine 
 

6:00 p.m. – 6:05 p.m.   
 

Barriers for Medical Students from Non-Stereotypical Identities Considering Orthopedic 
Surgery Careers: A Qualitative Investigation 
    Katherine Gerull, MD, Washington University in St. Louis 
 

6:05 p.m. – 6:10 p.m. 
 

Surgical Planning Using Standard Preoperative Radiographs is Predictive of Successful 
Pedicle Screw Placement 
    Ryan O’Leary, MD, University of California, San Diego 
 

6:10 p.m. – 6:20 p.m.  Question and Answers 
 

6:20 p.m. – 6:35 p.m. 
 

Keynote Speaker 
The Future of Orthopaedic Decision Making 
    Kurt Spindler, MD 
    Professor Surgery CCLCM Case Western 
    Director Research and Outcomes Cleveland Clinic Florida 
    Director Outcomes Management Evaluation 
    Co-Director Musculoskeletal Research Center 
    Cleveland Clinic 
 

6:35 p.m. – 6:40 p.m.  Break 
 

 
Excited about today’s research? Share it with your colleagues! Post on social media with #orthosymposia 
and tag @oreftoday. 
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OREF National Resident Research Symposium 
DETAILED AGENDA 

Wednesday, November 17, 2021 
 

 
 

 Session II – Resident Research Presentations & Discussion 
Moderator:  Joshua J. Jacobs, MD 
 

6:40 p.m. – 6:45 p.m. Genetic Risk Factors of Adhesive Capsulitis are Comparable to Traditional Risk Factors. 
    Mark T. Langhans, MD, Hospital for Special Surgery 
 

6:45 p.m. – 6:50 p.m. Assessing the Risk of Nonunion Associated with The Use of Local Antibiotic Powder in 
Operatively Treated Tibial Plateau and Pilon Fractures  
    Luis Felipe Colón, MD, University of Tennessee College of Medicine  
 

6:50 p.m. – 6:55 p.m.  ACL Graft Preparation with Vancomycin Has No Effect on Patient-Reported Outcomes, Graft 
Rupture Rates, and Chondrocyte Viability Following Primary ACL Reconstruction  
    Alan Shamrock, MD, University of Iowa 
 

6:55 p.m. – 7:00 p.m. A Simple Hip-Spine Classification for Total Hip Replacement-Validation and Large Multi-
Center Series  
    Abhinav Sharma, University of California, Irvine 
 

7:00 p.m. – 7:05 p.m. Age is Associated with Hypercoagulability in Musculoskeletal Oncology Patients: Analysis of 
Thromboelastography-Derived Coagulation Profiles  
    Samir Sabharwal, MD, Johns Hopkins Hospital  
 

7:05 p.m. – 7:10 p.m. Prevalence of Individual Differences in Tibial Torsion: A CT-Based Study 
    Alexander J. Volkmar, MD, Vanderbilt University Medical Center 
 

7:10 p.m. – 7:20 p.m. Question and Answer 
 

7:20 p.m. – 7:35 p.m.  Keynote Speaker  
Innovation and the Future of Orthopaedic Research 
    Stefano A. Bini, MD 
    Professor 
    University of California, San Francisco 
 

7:35 p.m. – 7:40 p.m. 
 

Break 

7:40 p.m. – 7:55 p.m. Awards Presentation and Closing Remarks  
 

 
Excited about today’s research? Share it with your colleagues! Post on social media with #orthosymposia 
and tag @oreftoday. 
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Validating the Safety of a Hyperosmolar Saline 
Irrigation Fluid in Arthroscopic Knee Surgery 

 
Lasun Oladeji, MD  

University of Missouri-Columbia 
 

 
Purpose: To assess the safety of a hyperosmolar irrigation solution for arthroscopic knee 
surgery. 
 
Significance: Arthroscopic procedures disrupt joint homeostasis when hyperosmolar synovial 
fluid is replaced by an isotonic irrigation fluid. Hyperosmolar fluids may minimize iatrogenic 
cartilage injuries, pain, and swelling postoperatively. 
 
Methodology: Patients undergoing arthroscopic knee surgery were randomized to surgery with 
isotonic Lactated Ringer’s (273mOsm/L) or hyperosmolar saline (593 mOsm/L). Outcomes 
included perioperative changes in blood pressure and knee girth, Visual Analogue Scale (VAS) 
pain scores, and narcotic pain medication consumption.  Data from each cohort were pooled 
and analyzed for statistical significance (P<0.05).  
 
Results: Forty-six patients underwent surgery with isotonic (N=23) or hyperosmolar (N=23) 
irrigation fluids. There were no significant differences in surgical duration, irrigation fluid used, 
knee girth, blood pressure, or VAS. Patients treated with hyperosmolar saline consumed less 
narcotic medication on postoperative day 3 (4.0 ± 7.6 mg vs. 15.5 ± 17.4 mg, p=0.01). 
Additional costs to the institution for the hyperosmolar irrigation solution were $34 per patient.  
 
Conclusions: Hyperosmolar saline is safe and cost effective for use in arthroscopic knee 
surgery. Taken together with previous basic science, translational, and clinical studies; 
hyperosmolar saline irrigation fluid is promising alternative to traditional isotonic irrigation fluids 
for arthroscopy.  
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Active Rheumatoid Arthritis in a Mouse Model is not an Independent 
Risk Factor for Periprosthetic Joint Infection 

 
Rishi Trikha, MD 

University of California, Los Angeles 
 

 
Purpose: Elucidate how Rheumatoid Arthritis (RA) affects infectious burden in a mouse model of 
periprosthetic joint infection (PJI). 
 
Significance: Literature is inconsistent with regard to whether RA is an inherent risk factor for 
PJI following arthroplasty. This study combined well-validated mice models of RA and PJI in a 
novel fashion to better understand this relationship. 
 
Methods: 36 Collagen-Induced Arthritis (CIA) mice were analyzed against control mice. Ex vivo 
quantification of respiratory burst, S. aureus biofilm, and colony forming units (CFU) was 
performed. In vivo longitudinal monitoring of bacterial burden via bioluminescent imaging and CFU 
quantification was subsequently analyzed between CIA mice, CIA mice treated with etanercept, 
CIA mice treated with methotrexate and infected control mice. 
 
Results: Ex vivo, there was no significant difference in respiratory burst function (p=0.89), S. 
aureus CFU counts (p=0.91) and biofilm quantification (p=0.96) between CIA and infected 
control mice. In vivo, no significant difference in bacterial bioluminescence between all groups 
was found at any postoperative time points. 
 
Conclusion: These results suggest that moderately severe RA, alone, may not pose significant 
postoperative infectious risk, thus affecting perioperative management. It is possible that the 
dysregulation of the immune system of RA is balanced by the general upregulation. 
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Leptin Receptor Expressing Skeletal Stem Cells Accumulate and  
Divert to a Fibrogenic Phenotype in Peri-implant Membrane of 

 Patients with Aseptic Loosening 
 

Vincentius J. Suhardi, MD, PhD 
Hospital for Special Surgery 

 
 
Purpose: The purpose of this study is to find the cells responsible for formation of the fibrous 
tissue in patients suffering from aseptic loosening.  
 
Significance: One of the leading causes of the failure of TJR is formation of fibrous tissue 
between host and implant interface, often termed aseptic loosening. The cellular origin and 
mechanism of this fibrous tissue is poorly understood, hence pharmaceutical targeting of this 
pathologic fibrous tissue has been elusive. 
 
Methods: Samples of peri-implant tissue was collected from patients during revision surgery for 
symptomatic hip or knee aseptic loosening. Flow cytometry and RNA sequencing was used to 
determine the cellular constituents and gene expressions of the peri-implant tissue respectively. 
 
Results: Higher percentage of LepR+ stem cells were found in the human peri-implant fibrotic 
tissue as compared to cancellous bone. Increased expressions of pro-fibrotic were found in 
human LepR+ cells from peri-implant fibrotic tissue. 
 
Conclusion: LepR expressing human skeletal stem cells accumulate in peri-implant fibrotic 
tissue and could be responsible for the formation of fibrotic tissue in patients suffering from 
aseptic loosening. Further studies seeking the molecular and cellular triggers of this diversion 
will identify diagnostic marker and targets for the prevention or treatment of aseptic loosening.  
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Oral Ascorbic Acid Does Not Reverse Radiation-Induced Bone Loss 
in a Rat Model of Extremity Soft-Tissue Sarcoma Radiotherapy 

 
T. David Luo, MD 

Wake Forest School of Medicine 
 

 
Purpose: To elucidate in vitro/in vivo effects of L-ascorbic acid (AA) on bone 
 
Significance: AA exerts anabolic effects on bone by promoting osteoblast differentiation and 
osteoclast apoptosis and make for an ideal therapeutic to prevent radiation-associated bone loss. 
 
Methods: Osteoclast/osteoblast precursors were cultured in conditions of increasing AA doses, 
then irradiated at 2-Gy after 24 hours to quantify cell differentiation/resorption activity. Female rats 
(n=68) were divided into four groups: irradiated (n=18), non-irradiated (n=15), irradiated+AA 
treatment (n=17), and non-irradiated+AA (n=18). AA (2mg/mL) in drinking water was provided for 
entire study duration. Irradiated groups underwent radiation to the right hindlimb using an 
established sarcoma radiotherapy model, which were harvested after four weeks for 
biomechanical, micro-computed tomography (microCT) analyses. 
 
Results: Osteoclast differentiation (p=0.013) and resorption (p<0.01) significantly increased after 
radiation, which decreased with AA treatment in dose-dependent fashion. Neither radiation nor AA 
exerted an effect on cortical bone biomechanical properties. On microCT, trabecular bone 
properties significantly decreased after radiation (p<0.001) but did not recover in AA-treated rats. 
 
Conclusions: AA attenuated effects of radiation on osteoclastogenesis, bone resorption, 
osteoblast differentiation and mineralization in vitro. Early prophylactic AA treatment in rats was 
not effective in reversing effects of radiation on trabecular bone versus non-irradiated controls. 
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Barriers for Medical Students from Non-Stereotypical Identities Considering 
Orthopedic Surgery Careers: A Qualitative Investigation 

 
Katherine Gerull, MD 

Washington University in St. Louis 
 

 
Purpose: To investigate barriers for medical students with non-stereotypical (non-white, non-
male) identities considering orthopedic careers. 
 
Significance: Orthopedics remains the least diverse medical-specialty, and entrenched gender 
and racial stereotypes exist about orthopedics. Therefore, we used qualitative methodology to 
identify identity-related barriers for non-stereotypical students. 
 
Methods: We selected medical students from four Midwest schools using maximum-variation 
and purposive sampling strategies. Semi-structured interviews were conducted until thematic 
saturation was reached. Transcripts were analyzed using Grounded Theory methodology, a 
rigorous inductive qualitative analysis strategy. 
 
Results: Thematic saturation was reached at 19 interviews (16 women, 12 underrepresented-
minority students). Students’ perceived barriers fell into two categories: (1) barriers in the 
residency application/selection process and (2) fears about a perpetual lack of belonging. Within 
the application/selection process, students feared implicit bias, and needing to overcome a 
disproportionate number of hurdles to be viewed as a competitive applicant. Long-term, students 
feared a perpetual lack of belonging, with concerns about scarce mentorship, limited career 
advancement, tokenism, and needing to sacrifice core aspects of their identity to fit-in.  
 
Conclusion:  This qualitative study illustrates several barriers that discourage non-stereotypical 
medical students from pursuing orthopedics. These perceived barriers offer specific opportunities 
for interventions that can make orthopedics more attractive to these students. 
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Surgical Planning Using Standard Preoperative Radiographs 
is Predictive of Successful Pedicle Screw Placement 

 
Ryan O’Leary, MD 

University of California, San Diego 
 

 
Purpose: To evaluate the accuracy of a radiograph-based preoperative template for pedicle 
screw placement in posterior spinal fusion. 
 
Significance: Robotic navigation has led to increasing interest in advanced imaging for pedicle 
screw placement. However, there are no studies assessing the predictability of radiograph-
based planning to serve as a baseline comparison.  
 
Methods: 95 patients with adolescent idiopathic scoliosis planned for posterior spinal fusion 
were prospectively enrolled. The fusion construct was templated using standard preoperative 
radiographs. All screws were placed by freehand technique. The final construct was then 
compared to the preoperative template.  
 
Results: 1787 screws were templated. 1723 of the planned screws were placed (96.4%). 14 
(0.8%) screws were abandoned after attempted placement (0-3/case). Of 241 screws planned 
in hypoplastic pedicles, 13 resulted in the use of a hook or no instrumentation. 53 (0-7/case) 
screws were not placed due to intraoperative plan change. The majority of deviation from the 
template was due to unplanned hook use in the upper thoracic spine. 
 
Conclusion: Standard spine radiographs allow for accurate planning of freehand pedicle 
screws. Over 96% of planned screws were successfully placed. This data will serve as a 
baseline when considering the value and risks of navigation and robotics.  
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Genetic Risk Factors of Adhesive Capsulitis are  
Comparable to Traditional Risk Factors 

 
Mark T. Langhans, MD 

Hospital for Special Surgery 
 

 
Purpose: To quantify and identify major variants that comprise genetic risk for the development of 
adhesive capsulitis. 
 
Significance: Identification of elements of genetic risk for adhesive capsulitis with population-
based techniques provides the basis for guiding treatment using genetics and identification of 
pathomechanism for development of new treatments. 
 
Methods: A genome wide association study (GWAS) was conducted using the UK Biobank, a 
collection of over 500,000 patients with genetic data and associated ICD10 codes, comparing 
patients with/without the ICD10 code for adhesive capsulitis (M750). Separate GWAS were 
conducted controlling for known risk factors of adhesive capsulitis—hypothyroidism and diabetes. 
Logistic regression analysis was conducted controlling for gender, thyroid dysfunction, diabetes, 
dislocation, smoking, and genetics. 
 
Results: Three loci of significance were identified: rs334315830 (WNT7B) OR 1.28 (95% CI 1.22-
1.39), rs2965196 (POU1F1) OR 0.60 (95% CI 0.50-0.72), and rs1912256 (MAU2) OR 0.82 (95% 
CI 0.77-0.87). These loci retained significance when controlling for thyroid dysfunction and 
diabetes. OR for total genetic risk was 1.60 (95% CI 1.22-2.10) versus hypothyroid 1.79 (95% CI 
1.28-2.44). 
 
Conclusion: Total genetic risk for adhesive capsulitis is significant and similar to hypothyroidism. 
Identification of WNT7B, POU1F1, and MAU2 implicate Wnt pathway and cell proliferation 
response in the pathomechanism of adhesive capsulitis.  
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Assessing the Risk of Nonunion Associated with The Use of Local Antibiotic  
Powder in Operatively Treated Tibial Plateau and Pilon Fractures 

 
Luis Felipe Colón, MD 

University of Tennessee College of Medicine 
 

 
Purpose: To assess risk of nonunion with use of local antibiotic powder in operatively treated 
tibial periarticular fractures.  
 
Significance: High-energy tibial plateau and pilon fractures are associated with high rates of 
post-operative infection. Local antibiotic administration has become popular, with recent 
literature supporting it to reduce infection. There’s paucity in literature assessing potential 
complications (ie. nonunion). Basic science studies have demonstrated that high local antibiotic 
concentrations result in mesenchymal stem and osteoblast cell death.  
 
Methodology: Retrospective review at Level-1 trauma center. Inclusion criteria: (1)age >18 
years, (2)ORIF of tibial plateau and pilon fractures. Demographic, surgical, and postoperative 
data were recorded and compared between antibiotic and no-antibiotic groups. Statistical 
analysis was done to assess association between antibiotic administration and nonunion.  
 
Results: 207 fractures included. Surgical site infections were more common in no-antibiotic 
group (15%vs.11%). Nonunion rates were more common in antibiotic group (14.8%vs.9.3%). 
The data trended toward increased nonunion (OR 2.06;95% CI:0.77-5.85,p=0.09) when using 
topical antibiotics.  
 
Conclusion: Topical antibiotics should be used with caution when applying them to high-energy 
periarticular fractures. The benefits of decreasing surgical site infections may not outweigh the 
increased risk of nonunion. Additional larger-scale studies are needed to confirm whether the 
use of topical antibiotics increase the risk of nonunion when applied to high-energy periarticular 
fractures. 
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ACL Graft Preparation with Vancomycin Has No Effect on Patient- 
Reported Outcomes, Graft Rupture Rates, and Chondrocyte Viability  

Following Primary ACL Reconstruction 
 

Alan Shamrock, MD 
University of Iowa 

 
 

Purpose: Determine the effect of vancomycin on chondrocyte viability and evaluate 2-year 
patient reported outcomes (PROs) and graft failure following primary ACL reconstruction 
(ACLR) stratified by vancomycin use. 
 
Significance: ACL graft preparation with vancomycin may reduce rates of postoperative 
infection. However, the effect of vancomycin on PROs, graft failure, and chondrocyte viability 
following ACLR is poorly understood. 
 
Methods: 408 primary ACLRs were retrospectively reviewed. PRO instruments were completed 
preoperatively and 6 months and 2 years postoperatively. Information regarding graft failure was 
collected at final follow-up. Additionally, bovine explant osteochondral plugs were treated with 
differing concentrations of vancomycin irrigant and stained with calcein acetoxymethyl to detect 
viable chondrocytes. 
 
Results: The vancomycin cohort exhibited no difference in PRO scores preoperatively as well 
as at 6 months and 2 years following ACLR compared to patients who underwent ACLR without 
the use of vancomycin. Additionally, there was no difference observed in the rate of ACL graft 
failure between vancomycin (n=7; 2.5%) and non-vancomycin (n=4; 3.2%) treated grafts 
(p=0.676). Lastly, vancomycin was determined to not be toxic to chondrocytes at therapeutic 
doses. 
 
Conclusion: Intraoperative graft preparation with vancomycin irrigant has no effect on PROs, 
graft failure rates, and chondrocyte viability following primary ACLR. 
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A Simple Hip-Spine Classification for Total Hip Replacement- 
Validation and Large Multi-Center Series 

 
Abhinav Sharma, MD 

University of California, Irvine 
 

 
 

Purpose: The purpose of our study was to determine if the Hip-Spine Classification reduces 
dislocation rates in high-risk total hip arthroplasty (THA) patients with spinopelvic pathology. 
 
Significance: Patients with spinopelvic pathology have an increased risk of dislocation and 
revision following THA compared to healthy controls. 
 
Methods: 3,777 consecutive THA patients were prospectively evaluated from 2014 - 2019. 
Patient-specific cup positioning was based on The Hip-Spine Classification: 1 – normal spinal 
alignment, 2 – flatback deformity (pelvic incidence minus lumbar lordosis >10-degrees); A – 
normal spinal mobility, B – stiff spine (<10-degree change in sacral slope from standing to 
seated). Survivorship free of dislocation and intraclass correlation coefficient (ICC) of 
spinopelvic measurements were recorded. 
 
Results: 2,081 (987 1A, 232 1B, 715 2A, and 147 2B) patients met inclusion criteria. 70 patients 
had lumbar spinal fusions, with 51 (73%) having 1-2 levels fusions and 19 (27%) having 3+ level 
fusions. Dual mobility was used in 166 patients (7.98%), including 100% of 2B and 3+ level 
fusion patients. Survivorship free of dislocation to 5 years was 99.2%, with a 0.8% dislocation 
rate. The ICC was 0.83 (95% CI, 0.89-0.91). 
 
Conclusion: The Hip-Spine Classification may help reduce the risk of postoperative dislocation 
in high-risk hip-spine THA patients. 
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Age is Associated with Hypercoagulability in Musculoskeletal  
Oncology Patients: Analysis of Thromboelastography- 

Derived Coagulation Profiles 
 

Samir Sabharwal, MD 
Johns Hopkins Hospital 

 
 
Purpose / Significance: We sought to collect and analyze preoperative TEG data in order to 
establish a coagulation profile of musculoskeletal oncology patients, and determine factors 
associated with hypercoagulability.  
 
Methods: We prospectively collected preoperative TEG assays on patients with either primary 
bone or soft-tissue sarcoma or metastatic disease to bone. We analyzed factors for association 
with hypercoagulability, defined as a TEG result indicative of supranormal clot formation (i.e., 
reduced R-Time, reduced K-value, or increased MA). Categorical variables were analyzed via 
Pearson’s chi-squared test. Continuous variables were analyzed via Student’s t-test.  
 
Results: 25/42 patients (60%) demonstrated TEG markers of hypercoagulability. On univariate 
analysis, there was no association between hypercoagulability and sex, tumor location, bony 
versus soft-tissue disease, or metastatic stage. Age was significantly associated with 
hypercoagulability, with a mean age of 42.7 years (SD, 22.6) in patients with normal TEG results 
versus a mean age of 58.4 years (SD, 17.7) in patients with TEG-defined hypercoagulability 
(p=0.016).    
 
Conclusion: Age was significantly associated with hypercoagulability among our population of 
musculoskeletal oncology patients. As a whole, patients with primary bone or soft-tissue sarcoma 
and metastatic disease to bone represent a hypercoagulable population. 
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Prevalence of Individual Differences in Tibial Torsion: 
A CT-Based Study 

 
Alexander J. Volkmar, MD  

Vanderbilt University Medical Center 
 

 
Purpose: Measure baseline tibial torsion in a cohort of uninjured patients to assess for 
differences in torsion between sides. 
 
Significance: Malrotation after intramedullary nailing of a tibial shaft fracture has been reported 
to occur at rates ranging from 19% to 41%. One technique to address this is to assess torsion of 
the contralateral (uninjured) side. This study sought to assess if the contralateral tibia can serve 
as a reliable template for torsion.  
 
Methods: Consecutive bilateral lower extremity CT angiography scans from 229 patients were 
collected and reviewed. Torsion of each tibia was measured by two independent reviewers, and 
individual differences in torsion were calculated. 
 
Results: Patients have a 6.0° average difference in tibial torsion between sides. A difference of 
greater than 10° was present in 18% of patients. The right tibia was on average 4.4° more 
externally rotated than the left. In patients with a greater than 5° difference, the right tibia was 
more externally rotated than the left in 85% of cases.  
 
Conclusion: Differences in tibial torsion are common and should be considered during 
intramedullary nailing of tibial fractures. When a difference in torsion is present, external torsion 
of the right tibia when compared with the left occurs predominantly 
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