
 

 ρπφ 

 

 ρ 

 4()249-&)234 !..5!, 
4(%3)3 $!9 

 
$%0!24-%.4 /&  

/24(/0%$)# 352'%29 
*ÕÎÅ ςρȟ ςπρω 



 

 ς 

 

 ρπυ 

 

 

 

7ÉÌÌÉÁÍ !Ȣ (ÁÒËȟ -Ȣ$Ȣ 

ρωςω-ρωψρ 

 

$ÒȢ 7ÉÌÌÉÁÍ !Ȣ (ÁÒË ÁÔÔÅÎÄÅÄ ÔÈÅ 3ÔÁÔÅ 5ÎÉÖÅÒÓÉÔÙ ÏÆ )Ï×Á 
ÆÏÒ ÈÉÓ "ÁÃÈÅÌÏÒȭÓ ÄÅÇÒÅÅ ÁÎÄ ÌÁÔÅÒ ÒÅÃÅÉÖÅÄ ÈÉÓ $ÏÃÔÏÒ ÏÆ 
-ÅÄÉÃÉÎÅȢ  !Ô )Ï×Á ÈÅ ×ÁÓ ÅÌÅÃÔÅÄ ÔÏ 0ÈÉ "ÅÔÁ +ÁÐÐÁ ÁÎÄ 
!ÌÐÈÁ /ÍÅÇÁ !ÌÐÈÁȢ  (Å ×ÁÓ ÁÎ ÏÕÔÓÔÁÎÄÉÎÇ Ó×ÉÍÍÅÒ ÁÎÄ 
×ÁÓ ÃÁÐÔÁÉÎ ÏÆ ÔÈÅ ÕÎÉÖÅÒÓÉÔÙ Ó×ÉÍ ÔÅÁÍȢ 

!ÆÔÅÒ ÃÏÍÐÌÅÔÉÎÇ ÁÎ ÉÎÔÅÒÎÓÈÉÐ ÁÔ 3ÔȢ ,ÕËÅȭÓ (ÏÓÐÉÔÁÌ ÉÎ 
#ÈÉÃÁÇÏȟ $ÒȢ (ÁÒË ÓÐÅÎÔ Ô×Ï ÙÅÁÒÓ ÉÎ ÔÈÅ 5ÎÉÔÅÄ 3ÔÁÔÅÓ 

.ÁÖÙȟ ÃÏÍÐÌÅÔÉÎÇ ÈÉÓ ÁÃÔÉÖÅ ÓÅÒÖÉÃÅ ÁÓ ,ÉÅÕÔÅÎÁÎÔ #ÏÍÍÁÎÄÅÒȢ 

(Å ÕÎÄÅÒÔÏÏË ÒÅÓÉÄÅÎÃÙ ÔÒÁÉÎÉÎÇ ÁÔ ÔÈÅ (ÉÎÅÓ 6ÅÔÅÒÁÎÓȭ !ÄÍÉÎÉÓÔÒÁÔÉÏÎ (ÏÓÐÉÔÁÌ ÐÒÏÇÒÁÍ 
ÉÎ #ÈÉÃÁÇÏ ÁÎÄ ÃÏÍÐÌÅÔÅÄ ÉÔ ÉÎ $ÅÃÅÍÂÅÒ ρωφρȢ  )Î ρωφς ÈÅ ÉÎÉÔÉÁÔÅÄ ÈÉÓ ÐÒÁÃÔÉÃÅ ÏÆ ÏÒÔÈÏȤ
ÐÅÄÉÃ ÓÕÒÇÅÒÙ ÉÎ ÁÓÓÏÃÉÁÔÉÏÎ ×ÉÔÈ Á ÍÏÓÔ ÉÌÌÕÓÔÒÉÏÕÓ ÐÈÙÓÉÃÉÁÎȡ  ÈÉÓ ÆÁÔÈÅÒȟ $ÒȢ &ÒÅÄ (ÁÒËȢ  )Î 
ρωφτ ÈÅ ×ÁÓ ÃÅÒÔÉПÉÅÄ ÂÙ ÔÈÅ !ÍÅÒÉÃÁÎ "ÏÁÒÄ ÏÆ /ÒÔÈÏÐÁÅÄÉÃ 3ÕÒÇÅÒÙȢ  3ÉÎÃÅ ρωφς $ÒȢ (ÁÒË 
ÈÁÄ ÂÅÅÎ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ 2ÕÓÈ-0ÒÅÓÂÙÔÅÒÉÁÎ-3ÔȢ ,ÕËÅȭÓ (ÏÓÐÉÔÁÌȢ  $ÒȢ (ÁÒË ×ÁÓ ÁÌÓÏ #ÌÉÎÉÃÁÌ 
0ÒÏÆÅÓÓÏÒ ÏÆ /ÒÔÈÏÐÁÅÄÉÃÓ 3ÕÒÇÅÒÙ ÁÔ ÔÈÅ 5ÎÉÖÅÒÓÉÔÙ ÏÆ )ÌÌÉÎÏÉÓȢ $ÕÒÉÎÇ ÈÉÓ ÐÒÏÆÅÓÓÉÏÎÁÌ 
ÃÁÒÅÅÒȟ $ÒȢ (ÁÒË ×ÁÓ ÁÃÔÉÖÅ ÉÎ ÍÁÎÙ ÏÔÈÅÒ ÉÎÓÔÉÔÕÔÉÏÎÓȟ ÉÎÃÌÕÄÉÎÇ ÔÈÅ 3ÈÒÉÎÅÒÓȭ (ÏÓÐÉÔÁÌ ÆÏÒ 
#ÒÉÐÐÌÅÄ #ÈÉÌÄÒÅÎ ÉÎ #ÈÉÃÁÇÏȟ ÔÈÅ (ÉÎÅÓ 6ÅÔÅÒÁÎÓȭ !ÄÍÉÎÉÓÔÒÁÔÉÏÎ (ÏÓÐÉÔÁÌȟ ÔÈÅ -ÕÎÉÃÉÐÁÌ 
4ÕÂÅÒÃÕÌÏÓÉÓ ÁÎÄ 3ÔÁÔÅ 4ÕÂÅÒÃÕÌÏÓÉÓ 3ÁÎÉÔÁÒÉÕÍȟ ÔÈÅ 3ÐÁÕÌÄÉÎÇ 3ÃÈÏÏÌ ÆÏÒ (ÁÎÄÉÃÁÐÐÅÄ 
#ÈÉÌÄÒÅÎȟ ÁÎÄ ÔÈÅ !ÄÍÉÒÁÌ 2ÅÔÉÒÅÍÅÎÔ (ÏÍÅ ÆÏÒ 'ÅÒÉÁÔÒÉÃÓȢ 

$ÒȢ (ÁÒË ×ÁÓ Á ÍÅÍÂÅÒ ÏÆ ÍÁÎÙ ÄÉÓÔÉÎÇÕÉÓÈÅÄ ÐÒÏÆÅÓÓÉÏÎÁÌ ÏÒÇÁÎÉÚÁÔÉÏÎÓ ÉÎÃÌÕÄÉÎÇ 4ÈÅ 
!ÍÅÒÉÃÁÎ !ÃÁÄÅÍÙ ÏÆ /ÒÔÈÏÐÁÅÄÉÃ 3ÕÒÇÅÏÎÓ ÁÎÄ ÔÈÅ #ÌÉÎÉÃÁÌ /ÒÔÈÏÐÁÅÄÉÃ 3ÏÃÉÅÔÙȢ  (Å ×ÁÓ 
ÁÌÓÏ ÆÏÒÍÅÒ 0ÒÅÓÉÄÅÎÔ ÏÆ ÔÈÅ #ÈÉÃÁÇÏ /ÒÔÈÏÐÁÅÄÉÃ 3ÏÃÉÅÔÙ ÁÎÄ ÆÏÒÍÅÒ #ÈÁÉÒÍÁÎ ÏÆ ÔÈÅ 
#ÏÍÍÉÔÔÅÅ ÏÎ !ÕÄÉÏÖÉÓÕÁÌ %ÄÕÃÁÔÉÏÎ ÏÆ ÔÈÅ !ÍÅÒÉÃÁÎ !ÃÁÄÅÍÙ ÏÆ /ÒÔÈÏÐÁÅÄÉÃ 3ÕÒÇÅÏÎÓȢ  
(Å ×ÁÓ ÔÏ ÂÅ ÔÈÅ ÉÎÃÏÍÉÎÇ 0ÒÅÓÉÄÅÎÔ ÏÆ ÔÈÅ #ÈÉÃÁÇÏ #ÏÍÍÉÔÔÅÅ ÏÎ 4ÒÁÕÍÁ ÏÆ ÔÈÅ !ÍÅÒÉÃÁÎ 
#ÏÌÌÅÇÅ ÏÆ 3ÕÒÇÅÏÎÓȟ ×ÈÅÒÅ ÈÅ ÈÁÄ ÂÅÅÎ ÅØÔÒÅÍÅÌÙ ÉÎÖÏÌÖÅÄ ÉÎ ÅÄÕÃÁÔÉÏÎÁÌ ÁÃÔÉÖÉÔÉÅÓ ÆÏÒ 
ÂÏÔÈ ÍÅÄÉÃÁÌ ÁÎÄ ÐÁÒÁÍÅÄÉÃÁÌ ÐÅÒÓÏÎÎÅÌȢ 

$ÒȢ (ÁÒË ×ÁÓ ÇÒÅÁÔÌÙ ÉÎÔÅÒÅÓÔÅÄ ÉÎ ÒÅÓÉÄÅÎÔÓȭ ÅÄÕÃÁÔÉÏÎȢ (Å ×ÁÓ Á ÓÔÁÕÎÃÈ ÓÕÐÐÏÒÔÅÒ ÏÆ ÔÈÅ 
ÒÅÓÉÄÅÎÃÙ ÐÒÏÇÒÁÍ ÁÔ 2ÕÓÈ-0ÒÅÓÂÙÔÅÒÉÁÎ-3ÔȢ ,ÕËÅȭÓ -ÅÄÉÃÁÌ #ÅÎÔÅÒȢ  (ÉÓ ÃÁÕÔÉÏÕÓ ÁÎÄ ×ÅÌÌ 
ÄÅÖÅÌÏÐÅÄ ÏÐÉÎÉÏÎÓ ÁÎÄ ÓÔÒÁÔÅÇÉÅÓ ÁÌ×ÁÙÓ ×ÅÒÅ ×ÅÌÃÏÍÅÄ ÁÔ ÏÒÔÈÏÐÅÄÉÃ ÇÒÁÎÄ ÒÏÕÎÄ 
ÍÅÅÔÉÎÇÓȢ  (ÉÓ ÑÕÉÅÔȟ ÍÅÁÓÕÒÅÄ ÖÏÉÃÅ ÏÆÔÅÎ ÃÁÒÒÉÅÄ ÔÈÅ ПÉÎÁÌ ×ÏÒÄÓ ÔÈÁÔ ÂÒÏÕÇÈÔ ÓÅÎÓÅ ÔÏ 
ÄÅÃÉÓÉÏÎÓ ÍÁÄÅ ÂÙ ÔÈÅ ÓÔÁÆÆ ×ÈÅÎ ÆÁÃÅÄ ×ÉÔÈ ÄÉÆПÉÃÕÌÔ ÃÌÉÎÉÃÁÌ ÐÒÏÂÌÅÍÓȢ 

$ÒȢ (ÁÒË ÈÁÄ ÍÁÎÙ ÁÃÃÏÍÐÌÉÓÈÍÅÎÔÓ ÁÓ Á ÐÈÙÓÉÃÉÁÎ ÁÎÄ ÁÓ ÁÎ ÏÒÔÈÏÐÅÄÉÃ ÓÕÒÇÅÏÎȢ  "ÕÔ 
ÍÏÒÅ ÉÍÐÏÒÔÁÎÔ ÔÈÁÎ ÔÈÁÔȟ ÈÅ ÌÅÆÔ Á ÌÅÇÁÃÙ ÔÏ ÔÈÏÓÅ ÏÆ ÕÓ ×ÈÏ ×ÅÒÅ ÅÎÒÉÃÈÅÄ ÂÙ ËÎÏ×ÉÎÇ 
ÈÉÍȡ Á ÌÅÓÓÏÎ ÉÎ ÈÕÍÉÌÉÔÙ ÁÎÄ Á ÓÔÁÎÄÁÒÄ ÏÆ ÅØÃÅÌÌÅÎÃÅȢ  (Å ÌÅÆÔ ÕÓ ×ÉÔÈ ÁÎ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÏÆ 
ÔÈÅ ÍÅÁÎÉÎÇ ÏÆ ÃÏÍÐÁÓÓÉÏÎ ÉÎ ÍÅÄÉÃÉÎÅ ÔÈÁÔ ×ÉÌÌ ÓÅÒÖÅ ÁÓ Á ÍÏÄÅÌ ÆÏÒ ÕÓȟ ÈÉÓ ÐÅÅÒÓȟ ÆÏÒ ÈÉÓ 
ÆÏÒÍÅÒ ÒÅÓÉÄÅÎÔÓȟ ÁÎÄ ÆÏÒ ÔÈÅ ÍÁÎÙ ÆÕÔÕÒÅ ÏÒÔÈÏÐÅÄÉÃ ÓÕÒÇÅÏÎÓ ×ÈÏ ×ÉÌÌ ÔÒÁÉÎ ÁÍÏÎÇ ÕÓȢ  
)Î ÔÈÁÔ ÓÅÎÓÅȟ 7ÉÌÌÉÁÍ (ÁÒËȭÓ ÁÃÃÏÍÐÌÉÓÈÍÅÎÔÓ ÁÒÅ ÓÅÃÏÎÄ ÔÏ ÎÏÎÅȢ 

%ÁÃÈ ÙÅÁÒ ÁÎ ÏÕÔÓÔÁÎÄÉÎÇȟ Á ×ÏÒÌÄ ÒÅÎÏ×ÎÅÄȟ /ÒÔÈÏÐÅÄÉÃ 3ÕÒÇÅÏÎ ÉÓ ÃÈÏÓÅÎ ÔÏ ÂÅ 4ÈÅ 
7ÉÌÌÉÁÍ !Ȣ (ÁÒËȟ -Ȣ$Ȣ $ÉÓÔÉÎÇÕÉÓÈÅÄ 6ÉÓÉÔÉÎÇ 0ÒÏÆÅÓÓÏÒȢ  4ÈÉÓ ÙÅÁÒ 0ÅÔÅÒ *Ȣ 3ÔÅÒÎ -Ȣ$Ȣ ÈÁÓ ÔÈÅ 
ÈÏÎÏÒȢ 

 

 

 



 

 ρπτ 

Return to Preoperative Level of Activity Following Hip Arthrosco-

py: Pilot Data from a Novel Smartphone-based Outcomes App 

David Zhu, M.D., Shane Nho, M.D. 

Introduction: We developed a novel smartphone outcomes app 

(rHip Recovery Tracker), which incorporates both patient-reported out-

comes and fitness data from the smartphone. Patients download the app 

from the iTunes App Store onto their phone, and data is collected week-

ly. One of the data collected is the daily step count, averaged over the 

previous week, which is a direct measure of activity level. 

Purpose: Based on data collected from the app, we developed a new 

outcome measure, the ñbreakeven pointò, defined as the time it takes for 

the patientôs daily step count to return to preoperative levels. This repre-

sents an objective, quantitative measure of the patientôs rate of recovery 

postoperatively, as well as a easily-understandable, concrete goal for 

patients. The goal of the present study is to analyze the pilot data col-

lected for patterns and trends amongst patients.  

Methodology: The cloud-based database of rHip Recovery Tracker was 

queried. All postoperative patients who underwent hip arthroscopy and 

had a minimum of 6 weeksô follow up using the app were included 

(n=11). The anonymized step count data, up to 12 weeks, were down-

loaded; step counts at each time point were normalized to the preopera-

tive levels for each patient and plotted. The breakeven point for each 

patient was noted. 

Results: Of the 11 patients, 7 reached the breakeven point within 12 

weeks. The earliest breakeven point was at 6 weeks (4 patients). The 

other breakeven points occurred at 7, 9, and 10 weeks. Four patients had 

not yet reached the breakeven point, although their step counts were 

steadily increasing. 

Conclusion: A smartphone-based outcomes collection app allows for 

more frequent collection of data at finer intervals. Thus, it is possible to 

track patient progress on a weekly, or even daily basis. This allows both 

the clinician and patient to receive real-time, subjective, quantitative 

results relating to postoperative recovery, such as the breakeven point. 

As we compile more data in the rHip database, it will be possible to ap-

ply machine-learning algorithms to analyze the data automatically, in 

order to predict outcomes and guide expectations. 
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Validation of a Novel Smartphone Patient-Reported Outcomes Survey 

App 

David Zhu, M.D., Shane Nho, M.D. 

Introduction: 

Patient-reported outcomes surveys (PRO) play an ever-increasing role in 

determining hospitalsô and physiciansô ratings, rankings, and reimburse-

ment. Collecting PRO data, however, remains burdensome for patients and 

office staff, especially for repeat or long-term follow-up. We developed a 

novel, downloadable, smartphone-based PRO capable of automatically 

notifying patients to respond as well as instantly calculating and transmit-

ting scores. The PRO app also collects patientsô activity data, including 

step count and distance walked, incorporating these data into its results. 

Purpose: To validate a smartphone app-based International Hip Out-

comes Tool patient-reported outcomes survey (IHOT-12). We hypothesize 

the app-based IHOT-12 will be valid compared to the original paper IHOT

-12 and easier for patients and clinicians to use. 

Methodology: 29 patients (ages 15-56) from hip arthroscopy clinic re-

porting hip pain completed paper and app-based IHOT-12s in randomized 

order. Scores from both versions were calculated and compared. Patients 

were timed for both versions, and also asked afterwards for their version 

preference   

Results: Cronbachôs alpha was 0.99, and Bland-Altman analysis 

showed no bias or clinically-significant difference between versions. 

There was no sequence bias. Accounting for completion order, app-based 

was faster for patients (p=0.02), with average completion time of 70s. Of 

22 patients with a version preference, 19 (86%) chose app-based. 

Conclusion: The app-based IHOT-12 is valid compared to paper and 

easier for patients. Combined with automatic notifications, and instant 

score calculation and transmission, the novel, downloadable app-based 

PRO may improve patient compliance, data availability, and office staff 

efficiency. With collection of multiple data points at finer intervals, patient 

outcomes can be trended over time to predict outcomes and adjust follow-

up appointments if necessary. With the compilation of a database of pa-

tient results, machine-learning algorithms can also be applied to automati-

cally predict patient outcomes.  
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Duration of Preoperative Symptoms Does Not Affect Clinical Outcome 

after Lumbar Arthrodesis  

Arash J. Sayari MD, Jannat Khan BS, Bryce A. Basques MD, Philip K. 

Louie MD, Howard S. An MD  

Introduction: Non-operative measures are generally employed and ex-

hausted prior to consideration of surgical intervention for degenerative lum-

bar spine pathology. Patients can often experience symptoms for various 

lengths of time prior to surgical referral. It is unclear at what point in time 

surgical intervention may become less efficacious at relieving symptoms.  

Purpose: To examine the effect of symptom duration on clinical out-

comes after posterolateral lumbar fusion for degenerative and isthmic spon-

dylolisthesis. 

Materials and Methods: A retrospective cohort study was conducted of 

consecutive patients who underwent primary elective open PLF, excluding 

<18 years of age at the time of surgery or had a fusion to treat a lumbar frac-

ture, tumor, or infection. Patient and operative data were collected, and du-

ration of symptoms measured in months and was dichotomized at the 50th 

percentile, which was 24 months. Preoperative and final postoperative Visu-

al Analog Scale (VAS) back pain, VAS-leg pain, Oswestry Disability Index 

were collected, including achievement of minimally clinically important 

difference (MCID). Sagittal parameters were assessed on radiographs. Post-

operative complications were collected. Binary outcome variables were 

compared between groups with multivariate logistic regression, and contin-

uous outcome variables were compared using multivariate linear regression. 

Multivariate analyses controlled for baseline patient and operative charac-

teristics.  

Results and Conclusions: A total of 850 patients were reviewed and sep-

arated into 2 groups based on symptom duration (group 1: <12 months of 

pain, group 2: > or equal to 12 months of pain). 247 patients were included 

in group 1, while 650 patients were included in group 2. Baseline de-

mographics and operative characteristics were similar between the two 

groups, while group 2 was more likely to have undergone a prior lumbar 

fusion at a different level (p=0.02, Table 1). Both groups had similar chang-

es in sagittal parameters and had no significant difference in clinical out-

come measures (Table 2). The two groups also had no difference in rates of 

dural tear, discharge to rehabilitation facility, re-operation, early adjacent 

segment degeneration, or any post-operative complication. Despite differ-

ences in symptom duration, patients who have had pain for more than or 

equal to 12 months appear to show similar improvement after posterolateral 

lumbar arthrodesis than those who have had pain for less than 12 months. 

Extended effort of conservative treatments or delay of operative intervention 

do not appear to negatively impact the eventual outcome of surgery. 

 

 υ 

2019 GRADUATING FELLOWS CLASS 

 

ADULT RECONSTRUCTION  

Kevin Bigart, M.D. 

Brian Fuller, M.D. 

James Gholson, M.D. 

Nathanael Heckmann, M.D. 

Edward Sutter, M.D. 

Robert Tracey, M.D. 

 

SPINE 

Joseph Ferguson, M.D. 

Steven Fineberg, M.D. 

Tyler Kreitz, M.D. 

 

SPORTS MEDICINE  

Jourdan Cancienne, M.D. 

Jorge Chahla, M.D. 

Ian Dempsey, M.D. 

Benedict Nwachukwu, M.D. 

Kelechi Okoroha, M.D. 

 

SHOULDER & ELBOW  

Robert Stephen Otte, M.D. 

 

FOOT AND ANKLE FELLOWSHIP  

Stephen Jacobsen, M.D. 

 

HAND, UPPER EXTREMITY AND  

MICROVASCULAR  

Maj. David Wilson, M.D. 

 

PRIMARY CARE SPORTS MEDICINE  

Shannon Powers, M.D. 



 

 φ 

 

THE WILLIAM A. HARK , M.D.  

VISITING PROFESSOR  

PETER STERN, M.D. 

 

Peter Stern M.D., Peter J. Stern, M.D gradu-

ated from Williams College and received his 

medical degree from Washington University School of Medicine. He com-

pleted his Orthopaedic residency at the Harvard Combined Orthopaedic 

Program followed by a hand surgery fellowship in Louisville with Harold 

Kleinert. He is the Hill Professor of the Department of Orthopaedic sur-

gery at the University of Cincinnati and he served as Department Chair-

man from 1992-2013. 

Dr. Stern Is a past President of the American Society for Surgery of the 

Hand, the American Board of Orthopaedic Surgery and the American Or-

thopaedic Association.  He is a past Trustee of the Orthopaedic Research 

and Education Foundation, and a past Chairman of the Orthopaedic RRC.  

He is a former Deputy Editor of both the Journal of Bone and Joint Sur-

gery and the Journal of Hand Surgery.   He now serves on JBJS Board of 

Trustees. He has served as a visiting professor at over 70 institutions, has 

given 49 Endowed Lectureships and has over 190 peer review publica-

tions.  He has educated 71 fellows and over 160 orthopaedic residents.   
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A Novel Cost-Effective Training And Assessment Simulator For Spine Sur-

gery 

Arash J. Sayari MD, Philip K. Louie MD, Jannat Khan BS, Kyle Kunze BS, Bryce 

A. Basques MD, Howard S. An MD, Gregory D. Lopez MD 

Introduction: Increasing complexity in spine surgery techniques has created 

a niche for improved surgical training. Currently, spine surgery simulation current 

includes synthetic bone activities, cadaver laboratories, and virtual reality simula-

tors that are costly and often unaffordable for residency programs, or are not repli-

cable.  

Purpose: To introduce a novel simulator for spine surgery that is feasible, 

easily reproducible at any institution, and applicable in a clinical setting. 

Materials and Methods: Using items easily found at a local hardware store, a 

surgical simulator was created to test and assist the surgical trainee aiming to learn 

and perfect his or her skills in fundamental techniques related to spine surgery. 

The simulator was built using piping, wood and foam blocks, various thin pliable 

materials, and surgical instruments. After IRB approval, 49 orthopaedic surgery 

trainees with varying experience were tested with the simulator, which included: 

(1) the use of a hand-held burr in minimally invasive surgery (MIS) and open 

fashion, (2) the use of a kerrison rongeur in MIS and open fashion, (3) triangulat-

ing with a gear shift awl at designated start points towards specified end-points, 

and (4) peg transfer activity with a pituitary rongeur down a long wider tube to 

simulate lateral access surgery. Subjects were divided into two groups based on 

level of training: novice (medical students, first and second year orthopaedic sur-

gery residents) and experts (third, fourth, and fifth year orthopaedic surgery resi-

dents). Time, accuracy, and 

performance were compared using chi-squared analysis and independent sample t-

tests for categorical and continuous data, respectively (statistically significance 

was defined as p-value of < 0.05). 

Results and Conclusions: Overall, 49 subjects fulfilled our inclusion criteria. 

There were 41 subjects who were classified as novice and 8 subjects were experts. 

The expert group was faster in completing MIS (p=0.025) and open (p=0.061) 

tasks using kerrison rongeur, along with lateral access tasks using pituitary 

rongeur (p=0.029) than novice group. Additionally, expert subjects were signifi-

cantly more likely to complete the MIS task using kerrison rongeur (p=0.017) and 

hold the kerrison rongeur (p=0.009) and hand-held burr (p=0.002) correctly com-

pared to the other subjects. For the hand-held burr task, expert subjects were more 

likely to support their elbow (p=0.042). No statistically significant difference was 

found between the groups in regards to the gear shift awl tasks (Table 1). This 

study demonstrates the construct validity of a cost-effective novel surgical simula-

tor for training the fundamentals of spine surgery, objectively demonstrating the 

higher-level performance in terms of time and completion of tasks by experts or 

senior trainees for majority of tasks when compared to novices or those without 

experience in spine surgery. The results of this study encourage the application of 

this simulator as a training tool for resident education. 
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Platelet-Rich Plasma for Muscle Injuries: A Systematic Review of the 

Basic Science Literature 

Kyle N. Kunze BS, Charles P. Hannon MD, Jared Fialkoff BS, Brian J. Cole 

MD, MBA 

Introduction & Purpose: Over the past decade, increased interest in 

PRP has led to its use clinically for both acute and chronic muscle injuries 

despite the lack of both basic science and clinical evidence that justifies its 

use and efficacy. Several clinical studies and trials on PRP for muscle injury 

have been published with varying results. The purpose of this study was to 

evaluate the basic science literature on the use of platelet-rich plasma (PRP) 

for musculoskeletal muscle pathology.  

Materials & Methods: A systematic review of the PubMed/MEDLINE 

and EMBASE databases was performed in December 2017 using the follow-

ing parameters: (platelet rich plasma OR PRP OR autologous conditioned 

plasma OR ACP) AND (muscle OR myocyte OR myositis OR skeletal mus-

cle OR muscle injury). The inclusion criteria for full-text review were in vivo 

and in vitro studies examining the effects of PRP on muscles and/or myo-

cytes and/or myoblasts. Data were extracted included information on PRP 

preparation, study methods, and results.  Studies were analyzed for trends, 

comparing and contrasting the reported effects on PRP. 

Results: The search yielded 23 basic science studies on effects of PRP on 

muscle pathology. Fifteen studies were in vivo, 6 were in vitro, and 2 had 

both an in vitro and an in vivo study component. Only one study reported a 

complete cytology of PRP including platelet count, red blood cell count, and 

white blood cell count. Five in vitro studies reported increased proliferation, 

four studies found increased gene expression, and three found superior cellu-

lar differentiation. Five in vivo muscle studies found increased gene expres-

sion, three found superior muscle regeneration, and seven found improved 

histological quality of muscular repair tissue.  

Conclusion: The basic science literature on the use of PRP in muscle 

pathology demonstrates that PRP treatment confers several potentially bene-

ficial effects on healing in comparison to controls. Future basic science re-

search is needed to determine the optimal cytology, dosing, timing, and de-

livery method of PRP for both chronic and acute muscle pathology.  
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Outcomes After Proximal Tibial Osteotomy: A Systematic Review of Return 

to Work and Sport and Meta-Analysis of Opening and Closing-Wedge Tech-

niques 

Kyle N. Kunze BS, Alexander Beletsky BA, Charles P. Hannon MD, Adam B. 

Yanke MD PhD, Brian J. Cole, MD MBA, Jorge Chahla, MD PhD 

Introduction & Purpose: Proximal tibia osteotomy has been shown to be an 

effective treatment leading to good functional outcomes in younger patients. 

While many studies have reported successful functional outcomes after PTO 

there is a paucity of summarized data on return to sport and return to work after 

PTO in both recreational and competitive athletes. The purpose of this study is to 

(1) quantify current return to sport (RTS) and return to work (RTW) rates after 

PTO and to (2) quantify incidence of complications and conversion to total knee 

arthroplasty (TKA) following PTO for all patients and for the proportion of pa-

tients undergoing opening- and closing-wedge PTO separately. 

Materials & Methods: The Cochrane Database of Systematic Reviews, the 

Cochrane Central Register of Controlled Trials, PubMed (2008-2019), EMBASE 

(2008-2019), and MEDLINE (2008-2019) databases were queried. Data pertain-

ing to (1) article information; (2) patient demographics; (3) surgical techniques; 

(4) rates of complication and conversion TKA; (5) patient-reported outcome 

scores; (6) RTS and (7) RTW were extracted. Data was synthesized and a random

-effects meta-analysis of proportions using continuity correction methods was 

performed to determine the proportion of opening- and closing-wedge PTO pa-

tients who experienced adverse events. 

Results: A total of 33 studies with involving 1,914 PTO procedures derived 

from 2,429 patients (2,464 knees) with a weighted mean (ҕ standard deviation) 
age of 50.3ҕ9.9 years and body mass index (BMI) 26.9ҕ2.3 kg/m2 were included. 

The pooled RTS and RTW rates were 75.7% in 814 patients and 58.9% in 372 

patients, respectively. The pooled TKA and complication rates for all patients 

were 12.5% and 11.1%, respectively. The overall random pooled summary esti-

mate of the proportion of patients who underwent opening-wedge PTO and sub-

sequently converted to TKA was 2.0% (95% confidence interval [CI] 1.0% - 

4.0%, I2 = 63.65) and who experienced a complication was 6.0% (95% CI 3.0% - 

9.0%, I2 = 87.01%). For closing-wedge, the proportion of patients who converted 

to TKA was 5.0% (95% CI 1.0% - 9.0%, I2 = 93.1%) and experienced a compli-

cation was 2.0% (95%CI 1.0% - 3.0%, I2 = 90.0%). Only 53.8% of studies that 

referenced RTS provided postoperative RTS rates, and 80% of studies that refer-

enced RTW provided RTW rates. Only one study defined RTS criterion, no stud-

ies defined RTW criterion, and 31 different outcome measures were reported 

across all studies. 

Conclusion:Patients undergoing PTO experience high rates of RTS and 

RTW regardless of technique used. These patients also experience low rates of 

complications and conversion to TKA, regardless of opening- or closing-wedge 

technique. Much heterogeneity exists with regards to criterion used to define 

RTS, RTW, and of patient reported outcome measures to assess clinical and func-

tional improvements after PTO. 
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Unicompartmental Total Knee Arthroplasty is Associated with Lower Risk of 

Perioperative Complications Despite Higher Risk of All-Cause Revision 

Robert A. Burnett MD, E. Bailey Terhune MD, Charles P. Hannon MD, Max 

Courtney MD, Craig Della Valle MD 

Introduction & Purpose: Unicompartmental knee arthroplasty (UKA) has 

emerged as an attractive alternative to total knee arthroplasty (TKA) with many 

arguing the procedure is associated with expedited recovery, lower morbidity, and 

lower cost. However, concerns remain regarding the high risk of failure and need 

for revision surgery.  The purpose of this study was to determine the incidence of 

medical and surgical complications in matched unicompartmental and total knee 

arthroplasty cohorts, and to compare revision rates at five year follow up. 

Materials & Methods: Patients in the Humana Inc administrative claims database 

who underwent primary unilateral TKA or UKA between 2007 and 2016 were 

identified based on CPT codes. The UKA and TKA patient cohorts were matched 

based on Charlson Comorbidity Index (CCI), age, and gender. Medical complica-

tion rates following the respective procedures were determined using ICD-9 and 

ICD-10 codes at two weeks, three months, and one year post-operatively. Revision 

rates and rates of irrigation and debridement for TKA and UKA were evaluated up 

to five years post-operatively.   

Results: A total of 63,036 primary TKA patients were identified. 2,383 UKA pa-

tients were identified and matched to a cohort of TKA patients. After matching, the 

TKA and UKA cohorts were 45% female with an average age of 69.2 years. The 

groups were similar in age, sex, and comorbidity profile with the exception of 3 

variables: the TKA group had a higher incidence of obesity (p= 0.0001), pre-

operative anemia (p= 0.0019), and other neurologic disorders (p=0.035). Six per-

cent of UKAs were completed in an outpatient setting, compared to only 1.5% of 

TKAs. 

TKA cohorts had a significantly higher overall complication rates compared to 

patients in the UKA cohort at all timepoints (Table 1). Rate of stiffness requiring 

manipulation under anesthesia was significantly increased in TKA compared to 

UKA patients at both 3 months (2.77% compared to 0.67%, p<0.0001) and 1 year 

(3.90% compared with 0.88%, p<0.0001) postoperatively. Rates of deep venous 

thrombosis, pulmonary embolism, urinary tract infection, acute renal failure, and 

post-operative anemia were all significantly higher in the TKA group at all 

timepoints studied (Table 1). There was no difference in rates of superficial or deep 

prosthetic joint infection, pneumonia, irrigation and debridement, or overall mortal-

ity. Revision rates for the matched TKA and UKA groups were similar at 3 months 

and 1-year post operatively.  However by five year follow up, rates of revision 

surgery was significantly higher in patients who had undergone UKA (4.04% vs 

6.69%, p=0.0068).  

Conclusion: Comparison of total and unicompartmental knee arthroplasty 

outcomes revealed significant increased overall complications rates in TKA com-

pared to UKA.  At early follow-up, revision rate is comparable between TKA 

and UKA, but at 5 years the rate of revision is higher for UKA patients Φ 
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Taper Corrosion Presenting as Late Instability Following Metal-on-

Polyethylene Total Hip Arthroplasty 

Charles P. Hannon MD, Eric J. Cotter MD, H. John Cooper MD, Robert M. Urban 

PhD, Carl A. Deirmengian MD, Wayne G. Paprosky MD, Jose A. Rodriguez MD, 

Joshua J. Jacobs MD 

Introduction & Purpose: Taper corrosion at modular junctions can cause a 

spectrum of adverse local tissue reactions (ALTR) in patients who have undergone 

total hip arthroplasty (THA).  As these reactions are usually painful, taper corro-

sion has become part of the differential diagnosis of hip pain following THA.  

However, these destructive lesions may not always cause pain. The purpose of this 

study is to describe a cohort of patients presenting with late instability following 

metal-on-polyethylene THA due to underlying taper corrosion and ALTR. 

Material & Methods: This is a multicenter retrospective case series of seven-

teen patients presenting with late instability secondary to ALTR and corrosion at 

the modular head-neck taper.  The cohort included 12 women and 5 men with a 

mean age of 62.6Ñ9.4 years (range, 42 ï 73). All patients had a metal (CoCr)-on-

polyethylene bearing surface, but had a range of CoCr and Ti-alloy stem designs 

from three different manufacturers.  Patients experienced a mean of 2.7Ñ1.5 dislo-

cations (range, 1 to 6) at an average of 4.3Ñ4.1 years (range, 0.4 to 17.0) following 

their index surgery. Although most reported some degree of discomfort around the 

hip, instability was the primary presenting symptom in all seventeen patients, and 

seven were otherwise completely asymptomatic. Serum metal levels were obtained 

in 12 patients and demonstrated a greater elevation of cobalt (mean 6.9Ñ6.3 ng/mL) 

than chromium (mean 1.9Ñ1.2ng/mL). Infection workup including serum inflam-

matory markers, hip aspiration, and frozen intraoperative cultures documented the 

absence of periprosthetic joint infection. 

Results: Radiographic analysis demonstrated cups were well positioned, with 

a mean abduction angle of 44.0Á (range, 37Á to 55Á) and mean anteversion angle of 

19.6Á (range, 15.9Á to 27.1Á).  Patients were revised for instability at a mean of 

6.8Ñ4.8 years (range, 2.1 to 19.4) following their index surgery. At the time of revi-

sion, ALTR was encountered in every case, with extensive tissue necrosis and ab-

ductor damage or insufficiency in the majority. The modular head-neck junction 

demonstrated visible corrosion seen as fretting, surface damage, and deposition of 

a black, flaky material. An irrigation and debridement with exchange of the CoCr 

head to a ceramic head with a titanium sleeve and placement of a constrained liner 

was performed for a majority of patients (n=15, 88.2%).  

Conclusions: Although ALTR resulting from modular taper corrosion typical-

ly presents with hip pain, some patients can present with recurrent instability in the 

absence of other significant symptoms.  Recurrent instability in the setting of other-

wise well-positioned components and without another obvious cause should raise 

concern for ALTR as a potential underlying etiology. 
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Next Generation Sequencing for Diagnosis of Infection: Is More Sensi-

tive Really Better? 

Allison J Rao, MD; Ian S MacLean, MD; Amanda J Naylor, MA; Grant Gar-

rigues, MD; Nikhil N Verma, MD; Gregory P Nicholson, MD  

 

Background: Next Generation Sequencing (NGS) has seen increased in-

terest in situations of revision arthroplasty.  However, the utility in differenti-

ation active infection versus contaminant or baseline flora remains a chal-

lenge. The purpose of this study is to compare NGS with culture-based meth-

ods in primary shoulder arthroplasty. 

 

Methods: With IRB approval, a prospective series of primary open 

shoulder procedures were enrolled. Patients with an infection history or anti-

biotic use within 60 days of surgery were excluded. All patients received 

standard perioperative antibiotics. After skin incision, a 1cm by 3mm sample 

of the medial skin edge was excised. A 2cm by 2cm synovial tissue biopsy 

was taken from the deep interval after subscapularis take down. One set of 

deep and superficial specimens was sent for NGS and the other for standard 

cultures. NGS samples were sent to MicroGenDX laboratory for analysis.  

 

Results: Samples from 25 patients were analyzed. Standard aerobic/

anaerobic cultures were positive in ten skin samples (40% [95% confidence 

interval (CI), 20.4% to 59.6%]) and in three deep samples (12% [90% CI, 

1.1% to 22.9%]). Next-generation sequencing detected at least one bacterial 

species in 17 of the skin samples (68% [95% CI, 49.3% to 86.7%]) and in 

seven deep samples (28% [95% CI, 9.0% to 47.0%]). There was a significant 

difference (p<0.03) between the mean number of bacterial species detected in 

skin samples using NGS between the group with positive standard cultures 

(1.6 species) and negative standard cultures (5.7 species). The three most 

common bacteria identified by NGS in skin samples were C acnes [44%, 11 

individuals], Staphylococcus epidermidis (S epidermidis) [24%, six individu-

als], and Escherichia coli (E coli) [20%, five individuals]. The three most 

common bacteria identified by NGS in deep tissue samples were E coli [16%, 

four individuals], C acnes [12%, three individuals], and S epidermidis [8%, 

two individuals]. 

 

Conclusion: NGS identified bacteria at higher rates in skin and deep tis-

sue samples than culture in native uninfected patients undergoing primary 

procedures. Additionally, it identified several atypical bacteria not identified 

on cultures at high rates. The results of this study and the paucity of existing 

literature on NGS highlight the need for further research on this subject prior 

to reliable use of NGS in orthopedic cases. 
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The Effect of Time Interval from MRI to Rotator Cuff Repair on Tear 

Size: Imaged vs. Actual Tear Size 

Amanda J. Naylor, MA; Michael D. Charles, MD; Allison J. Rao, MD; Gregory L. 

Cvetanovich, MD; Michael C. OôBrien, MA; Gregory P. Nicholson, MD 

Background: MRI is the advanced imaging modality of choice for the evaluation 

and diagnosis of full thickness rotator cuff tears (RCT). Tear size progression has been 

correlated with increasing pain. However, there is little data on tear size progression in 

symptomatic RCT with regard to time from MRI to actual rotator cuff repair (RCR). 

The purpose of the study was to evaluate the effect of time (from date of MRI meas-

ured tear dimensions to date of RCR measured intraoperative tear dimensions) on tear 

size progression. 

Methods: In the course of a study on physical examination manual muscle tests in 

patients with known full thickness RCT requiring repair, MRI was obtained for each 

patient undergoing RCR. Tears were measured intraoperatively in the Anterior-

Posterior (A-P) and Medial-Lateral (M-L) dimensions with a graduated probe. Loca-

tion (anterior, central, posterior in the supraspinatus tendon), area of the tear, and ante-

rior band of supraspinatus status (intact/ not intact) were recorded. The preoperative 

MRI was evaluated by the same examiner blinded to the operative results at least 4 

weeks after the RCR and the same parameters measured. There were 64 consecutive 

shoulders with 40 male, 24 female at an average age of 58 yrs (40-76) that had MRI 

and underwent RCR. The mean MRI dimensions were: A-P tear: 16.53mm (SD 9.70); 

M-L tear: 17.3mm (SD 9.75); Tear area: 366.7 square mm.  The average time from 

preoperative MRI to RCR was 107.3 days (range 12-399 days). Operative mean RCT 

dimensions were: A-P tear: 18.38mm (SD 10.0); M-L tear: 14.06mm (SD 8.15); Tear 

area: 307.7 square mm. Descriptive statistical analysis with two-sample T-test was 

performed to determine the temporal effect on tear size from date of MRI to the date of 

surgery, and whether there was a change. Patients were grouped in the following time 

cohorts based on the length of time elapsed between the preoperative MRI and date of 

RCR: Ò1 month, 1 month to 2 months, 2 months to 3 months, 3 months to 9 months, 

and Ó9 months. The delta, or difference between intraoperative measurements and 

preoperative MRI measurements, was calculated for each cohort. 

Results: The t-test revealed a significant time effect with regard to tear size between 

the MRI and the intraoperative measured tear requiring repair. This was significant for 

the A-P dimension (p<0.001), the Medial-Lateral dimension (p<0.001), and the total 

area of the tear (p=0.009). In an attempt to determine a ñwatershedò or critical time 

interval where MRI and RCT size correlated, an additional analysis was performed. 

The change in A-P tear dimension between MRI and RCR findings showed increasing 

delta with increasing time. Positive mean delta in A-P dimension was seen in the 2-3 

month group (2.64), with larger differences seen in the 3 month to 9 month (5.89) and 

Ó9 month (7.3) groups. A similar trend was seen for mean delta values in the M-L di-

mension among the cohorts. 

Conclusions: In a consecutive series of RCTs undergoing repair, the 

measured MRI dimensions and the intraoperative dimensions were recorded 

and analyzed. A surgeon can have a level of confidence that the RCT size will 

correlate with MRI tear size within a certain time frame. There is a significant 

effect of time on tear size progression from MRI dimensions to actual RCT 

dimensions at time of repair. 
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Anesthesia and Analgesia Practices in Total Joint Arthroplasty: A Survey 

of the AAHKS Membership 

Charles P. Hannon MD, Timothy Keating MD, Jeffrey K. Lange MD, Benja-

min F. Ricciardi MD, Bradford S. Waddell MD, Craig J. Della Valle MD 

 

Introduction & Purpose: There are many anesthetic and analgesic options 

to control pain after TJA. Multimodal analgesic regimens in TJA have gar-

nered significant interest because they limit the use of opioids peri-operatively. 

The purpose of this study was to survey the current analgesia and anesthesia 

practices used by total joint arthroplasty surgeon members of the American 

Association of Hip and Knee Surgeons (AAHKS). Understanding current prac-

tice patterns in anesthesia, analgesia, and opioid prescribing may serve as a 

platform for future work aimed at establishing best clinical practices of max-

imizing effective postoperative pain control and minimizing the risks associat-

ed with prescribing opioids. 

Materials & Methods: A survey of 28 questions was created in accordance 

with the Dillmanôs Tailored Design Method. The 28 question survey was then 

approved by the AAHKS Research Committee. The survey was distributed to 

all 2,208 board certified adult reconstruction surgeon members of AAHKS in 

November 2018. 

Results : There were 622 responses (28.2%) to the survey. A majority of 

respondents (93.2%, n=576) use preemptive analgesia prior to total joint ar-

throplasty (TJA). Most respondents use a spinal for total knee arthroplasty 

(TKA) (74.4%) and for total hip arthroplasty (THA) (72.6%). A peripheral 

nerve block is routinely used by 68.7% of respondents in primary TKA. Periar-

ticular injection or local infiltration anesthesia is routinely used by 80.3% of 

respondents for both TKA and THA patients. The average number of opioid 

pills prescribed postoperatively after TKA is 49 pills (range 0 ï 200) and after 

THA is 44 pills (range 0 ï 200). Most surgeons (58%) expect this prescription 

should last for 2 weeks. A majority of respondents (74.0%) use multimodal 

analgesics in addition to opioids. 

Conclusion: There is no consensus regarding the optimal multimodal an-

esthetic and analgesic regimen for TJA among surveyed board certified arthro-

plasty surgeon members of AAHKS. Understanding current practice patterns 

in anesthesia, analgesia, and opioid prescribing may serve as a platform for 

future work aimed at establishing best clinical practices of maximizing effec-

tive postoperative pain control and minimizing the risks associated with pre-

scribing opioids. 



 

 ωτ 

 

Who is Prescribing Opioids Preoperatively? A Survey of New Patients 

Presenting to Tertiary Care Adult Reconstruction Clinics  

Tyler E. Calkins BS, Charles P. Hannon MD, Denis Nam MD MSc, Tad L. 

Gerlinger MD, Scott M. Sporer MD MS & Craig J. Della Valle MD 

Introduction & Purpose: Preoperative opioid use has been shown to 

lead to a higher risk of complications and inferior outcomes following lower 

extremity joint arthroplasty. The purpose of this study is to identify the 

prevalence of  preoperative opioid use prior to elective hip and knee arthro-

plasty and the characteristics of this population. 

Materials & Methods : 461 Consecutive new patients presenting for 

evaluation of an arthritic hip or knee were retrospectively evaluated using 

institutional data and the Illinois Prescription Monitoring Program (IPMP) 

to identify opioid prescriptions within 6-months prior to their first appoint-

ment. The primary outcomes were the number of patients prescribed opioids 

preoperatively and the specialty and practice setting of the prescriber. Sec-

ondarily, we assessed patients who did not report opioid prescriptions but 

were identified using the IPMP. 

Results:105 Patients (22.8%) received pre-appointment opioids, with 46 

of these patients (10.0%) receiving only tramadol. Primary care physicians 

were the most common prescriber (59.5%, p < 0.001) followed by pain 

medicine specialists (11.3%) and orthopaedic surgeons (11.3%). More pre-

scribers practiced in the community than an academic setting (63.8% versus 

36.2%, p < 0.001). 78 Patients (74.3%) reported opioid prescriptions with 

the remaining 27 (25.7%) identified only after query of the IPMP. In regres-

sion analysis, higher BMI, diagnosis other than osteoarthritis, and benzodi-

azepine use were associated with receiving opioid prescriptions (p < 0.05).  

Regression analysis also found that preoperative opioid users who also were 

taking anti-depressant medication were less likely to report their opioid  (p = 

0.044). 

Conclusion: A striking number of patients are being treated with opioid 

pain medication for hip and knee arthritis. Further, many patients who have 

taken opioids within six months do not report their opioid use. While prima-

ry care physicians prescribed the majority of opioids for nonoperative treat-

ment of arthritis, a substantial amount came from orthopaedic surgeons. 

Further education of physicians and patients on the ill effects of opioids 

when used for the non-operative treatment of hip and knee arthritis is war-

ranted. 
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Is Distal Peripheral Neuropathy More Common After Shoulder  

Arthroplasty? 

 

Ian S MacLean, MD; Kassie Blanchard, BA; Allison J Rao, MD; Amanda J 

Naylor, MA; Gregory P Nicholson, MD  

Background: Complications after shoulder arthroplasty include neuro-

logic injury. Less is known, however, about the precipitation of distal pe-

ripheral neuropathy (DPN) following shoulder arthroplasty. In this study, 

we report on the incidence of DPN requiring surgical intervention follow-

ing shoulder arthroplasty requiring carpal or cubital tunnel release. 

Methods: A retrospective review was conducted of a prospectively col-

lected shoulder arthroplasty registry at a single institution from a single 

surgeon from April 2006 to April 2017. Patients were included in the series 

if they had primary surgical intervention for ipsilateral or contralateral pe-

ripheral neuropathy following primary shoulder arthroplasty. Patients were 

excluded if they had known peripheral neuropathy or cervical radiculopa-

thy prior to surgery. DPN was defined for the study as symptoms or diag-

nostic testing consistent with cubital tunnel or carpal tunnel syndrome. De-

mographics, patient reported outcome measures, and pre- and post-

operative shoulder range of motion was collected.  

Results: 1,387 total shoulder arthroplasties were performed in this pe-

riod. During the study period, 16 shoulders (1.2%) underwent surgery for 

ipsilateral DPN while 6 shoulders (0.4%) underwent surgery for contrala-

teral DPN. This difference was not statistically significant. ASES scores, 

SANE scores, and shoulder flexion improved significantly from pre- to 

post-operatively for both groups. There was not significant different in post

-operative scores between groups. 

Conclusion: Distal peripheral neuropathy requiring operative inter-

vention is not more common after shoulder arthroplasty. Emergence of 

DPN symptoms following arthroplasty is likely coincidental and due to a 

previously asymptomatic, progressing process. 
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Does Pre-operative Doxycycline Reduce Propionibacterium Acnes in  

Shoulder Arthroplasty? 

Allison J Rao, MD; Peter N Chalmers, MD; Gregory L Cvetanovich, MD; 

Michael C OôBrien MA; Jon M Newgren, MA; Brian J Cole, MD, MBA; 

Nikhil N Verma, MD; Anthony A Romeo, MD; Gregory P Nicholson, MD 

Background: Propionibacterium Acnes (P.acnes) is the most common 

bacteria associated with infection after shoulder arthroplasty (SA). This bac-

teria can be cultured from the skin after standard pre-operative skin prepara-

tion and antibiotics. The purpose of this study was to determine whether add-

ing pre-operative intravenous doxycycline reduces the incidence of P. acnes 

culture positivity from the skin and deep tissues at the time of prosthetic joint 

implantation during SA.  

Methods: This is a randomized controlled trial. An a priori power analy-

sis determined a sample size of 56 patients. Patients undergoing SA were 

randomized to receive either standard peri-operative cefazolin or a combina-

tion of doxycycline and cefazolin. Tissue cultures were then taken from the 

skin edge and swabs were taken from the superficial dermal tissue and gleno-

humeral joint. All cultures were held for 14 days to allow for P.acnes detec-

tion. Groups were compared to determine if the addition of doxycycline re-

duced the rate of culture positivity. 

Results: 56 patients were enrolled and randomized. 21/56 patients (38%) 

had at least one positive culture for P.acnes, with no significant difference 

between cefazolin alone (10/27 patients (37%)) and the combined doxycy-

cline and cefazolin group (11/29 patients (38%)) (p=0.99). The greatest num-

bers of culture positive samples were obtained from the skin (30%), followed 

by dermal tissue (20%), and glenohumeral joint (5%).  Patients with positive 

cultures were younger (64.9+/-7.7 vs 69.4+/-7.7, p=0.041), and tended to be 

male (16/21 76% males vs 17/35 49% females, p=0.053) with lower Charlson 

Comorbidity Index scores (3.35+/-1.3 vs 4.09+/-1.4 p=0.051). There were no 

differences for BMI (p=0.446) or arthroplasty type (8/27 for anatomic SA vs 

13/29 for reverse SA, p=0.280). There were no doxycycline-related adverse 

events. 

Conclusions: In this randomized controlled trial, doxycycline did not 

significantly decrease P.acnes culture positivity in the skin, dermis, and 

glenohumeral joint of patients undergoing shoulder arthroplasty. The addition 

of prophylactic intravenous antibiotics to cover P. acnes may not be an effec-

tive method to reduce post operative and peri prosthetic shoulder joint infec-

tions.  
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Large Opioid Prescriptions are Unnecessary after Total Joint Arthroplasty: A 

Randomized Controlled Trial 

Charles P. Hannon MD, Tyler E. Calkins BS, Jefferson Li BS, Chris Culvern MS, 

Brian Darrith BS, Denis Nam MD, Tad L. Gerlinger MD, Craig J. Della Valle MD 

Introduction & Purpose: Opioids are an important component of multimodal 

postoperative analgesia, but improper utilization places patients at risk for overdose, 

addiction, or even death. The purpose of this randomized controlled trial is to deter-

mine whether the quantity of opioid pills prescribed at discharge is associated with 

the total amount of opioids consumed or unused by patients after total hip (THA) 

and knee (TKA) arthroplasty.  

Materials & Methods: 304 Opioid naµve patients undergoing THA or TKA be-

tween August 2017 and April 2018 were randomized to receive a postoperative pre-

scription for either 30 or 90 5mg oxycodone immediate release (OxyIR) pills after 

discharge. All patients received acetaminophen, meloxicam, tramadol, and gabapen-

tin perioperatively. Daily opioid consumption, reported in morphine equivalent dose 

(MEQ), number of unused OxyIR pills, and pain scores were calculated for 30 days 

after discharge with a patient-completed medication diary. The number of OxyIR 

refills and total MEQ received were recorded for 90 days postoperatively. Power 

analysis determined that 141 patients per group were necessary to detect a 25% re-

duction in means in opiate consumption between groups.  Statistical analysis in-

volved t-test, rank sum, and chi-squared tests with alpha=0.05. 

Results: 161 Patients were randomized to the to receive 30 pills and 143 to re-

ceive 90 pills. In the first 30 days after discharge, the median number of unused 

OxyIR pills was 15 pills in the 30 OxyIR group versus 73 in the 90 OxyIR group 

(p<0.0001). By 3 weeks postoperatively, 80.8% of the 30Oxy patients and 74.8% of 

the 90Oxy patients discontinued the use of OxyIR (p=0.28). Within 90 days of dis-

charge, 26.7% of the 30Oxy group and 10.5% of the 90Oxy group filled an OxyIR 

refill (p<0.001), leading to a mean of 777.1 MEQ versus 1089.7 MEQ prescribed for 

the 30 OxyIR and 90 OxyIR groups, respectively (p<0.0001). While there was no 

difference between groups in mean MEQ consumed, regression analysis demonstrat-

ed that being prescribed 90 OxyIR pills was independently associated with taking 

more OxyIR pills within 30 days of discharge when other variables were considered 

(p=0.028). There was no difference in pain scores within the first 30 days and no 

difference in patient reported outcome scores at 6 weeks postoperatively. 

Conclusion: Prescribing fewer OxyIR pills is associated with a significant re-

duction in unused opioid pills and decreased opioid consumption with no increase in 

pain scores and no difference in patient reported outcomes.  A single prescription for 

30 pills of 5mg OxyIR given at the time of hospital discharge appears to be adequate 

for the majority of patients undergoing primary hip and knee arthroplasty. With over 

1 million joint replacements performed annually in the US, discharge prescriptions 

of 30 opioid pills compared to 90 pills, could reduce the number of unused opioids 

pills in the U.S. by 58 million pills annually.  
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Conclusions 

Irrigation and debridement can be an effective treatment for elbow peripros-

thetic joint infection, particularly in acute infections.  Our preferred algorithm 

is to attempt an I&D with implant retention whenever possible as the initial 

treatment of PJI due to the destructive nature of removing well-fixed im-

plants. Current evidence is limited to retrospective case series and one com-

parative study. Further prospective study with larger samples comparing I&D, 

2-stage revision, and 2-stage revision performed after failed I&D would help 

elucidate proper treatment of elbow PJI. 
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Do Champagne Toast and Champagne Pour Clinical Tests Correlate 

with Location and Size of Rotator Cuff Tears? 

Amanda J. Naylor, MA; Allison J. Rao, MD; Gregory L. Cvetanovich, 

MD; Michael C. OôBrien, MA; Michael D. Charles, MD; Gregory P. Ni-

cholson, MD 

Background: The ñChampagne Toastò and ñPourò arm positions of 

manual muscle testing revealed a better isolation of supraspinatus activity 

compared to the Jobe test in a previous EMG study. The purpose of this 

study was to evaluate the clinical utility of preoperative ñChampagne 

Toastò and ñChampagne Pourò positions in patients with known rotator 

cuff tears undergoing rotator cuff repair (RCR) with regard to tear location 

and size. 

Methods: 77 consecutive shoulders undergoing arthroscopic RCR were 

analyzed. There were 31 (40%) female and 46 (60%) male with an average 

age of 57.8 years (40-76). 68 (88%) of patients were right hand dominant, 

while 9 (12%) were left hand dominant, with the operative side being the 

right in 58%. An independent examiner performed manual muscle test ex-

amination trials for Toast, Pour, Jobe test, External rotation (ER) at side, 

and Belly press. The results of clinical pain and weakness responses were 

classified preoperatively.  

Intraoperatively, tear size (A-P, M-L dimensions), tear location (anterior, 

central, and/or posterior within the supraspinatus), and status of the anterior 

band of the supraspinatus (intact/not intact) were recorded. We excluded 

any shoulders with previous surgery, stiffness, or neurologic conditions. 

Preoperative MRI were independently evaluated for tear location, size, and 

muscle grading (Goutallier). Descriptive statistical analysis with One-way 

ANOVA was performed for correlations between the tests and tear dimen-

sions, area, location, and the status of the anterior band of the supraspina-

tus. 

Results: Significant correlations were seen between pain rating in the 

Champagne Pour position and greater tear area (p=.037) and larger A-P 

dimension (p=.011). ER at side weakness trended toward a significant asso-

ciation with anterior supraspinatus tear location (p=.062). No significant 

correlations were seen between other preoperative physical exams and tear 

location, and no physical exam test results were associated with intraopera-

tive status of the anterior band of the supraspinatus. The Jobe test for either 

pain or weakness did not clinically correlate to known rotator cuff tear size, 

location, or area. 

Conclusion: The Champagne Pour position of manual muscle testing 

for supraspinatus activity elicited pain that significantly correlated with 

supraspinatus A-P dimension and total area of the tear. None of the other 

manual muscle physical exam tests had significant correlations. 
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Return to Sporting Activity after Ulnar Nerve Transposition for Iso-

lated Neuritis in Competitive Overhead Athletes 

Gregory P. Nicholson, MD; Allison J. Rao, MD; Amanda J. Naylor, MA; 

Brian R. Waterman, MD; Michael C. OôBrien, MA; Anthony A. Romeo, 

MD; Mark S. Cohen, MD 

Introduction: Medial elbow pain secondary to ulnar neuritis can 

cause dysfunction and pain in overhead athletes. Although ulnar neuritis 

can occur secondary to pathologies including ulnar collateral ligament 

(UCL) tear, stress fractures, and traction apophysistis, isolated ulnar nerve 

dysfunction can also contribute to medial elbow pain. The purpose of this 

study is to evaluate the short-term functional outcomes of overhead ath-

letes undergoing anterior ulnar nerve transposition for ulnar neuritis. 

Methods: All overhead athletes with an isolated ulnar nerve transpo-

sition between 2009-2016 by three senior surgeons for refractory ulnar 

neuritis were identified. The primary outcome of interest was return to 

sport, and secondary outcome measures included the Kerlan-Jobe Ortho-

paedic Clinic (KJOC) shoulder and elbow score, Mayo Elbow Perfor-

mance Score (MEPS), Disabilities of the Arm, Shoulder, and Hand 

(DASH) score, Single Assessment Numeric Evaluation (SANE), and Vis-

ual Analog Scale (VAS) for pain.  Perioperative complications and rates 

of secondary reoperation were recorded. 

Results:  A total of 26 overhead athletes underwent ulnar nerve trans-

position at an average age of 18.4 years (SD 3.3; range, 11-25), including 

21 males and 5 females.  At an average of 54.4 months follow-up (+/-

27.6; range 12-105), 24 patients (92.3%) returned to their sporting activity 

at an average of 2.67 months post-op, including 16 at the previous level of 

play (61.5%).  Two patients (7.8%) experienced adverse outcomes, in-

cluding one with persistent dysesthesias and one with medial elbow pain 

that compromised athletic performance. One additional patient needed 

subsequent reoperation for posteromedial olecranon impingement. Aver-

age VAS pain improved from 4.70 +/-2.46 preoperatively to 0.40 +/-1.49 

postoperatively (p=0.015). The average postoperative PROs were: KJOC 

79.83+/-18.56 [95% CI (72.70, 86.96)], SANE 85.05+/-25.06 [95% CI 

(75.42, 94.68)], Quick DASH 4.90+/-7.28 [95% CI (2.10, 7.70)], and 

MEPS 91.39+/-11.98 [95% CI (86.79, 95.99)]. 

Conclusion:  Cubital tunnel syndrome can be a source of medial el-

bow pain in overhead athlete in the presence of a normal UCL. At mid-

term follow up, 92.3% of overhead or throwing athletes were able to re-

turn to sporting activity after ulnar nerve transposition, with 61.5% resum-

ing their previous level of performance.  Furthermore, there was a low 

rate of symptomatic recurrence (3.8%) of preoperative ulnar nerve symp-

toms.  
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Is there a role for irrigation and debridement with implant reten-

tion for elbow periprosthetic joint infection? A systematic review 

Nitin Goyal MD, Timothy J. Luchetti MD, Jonathan S. Markowitz, 

Robert W. Wysocki MD, Mark S. Cohen MD 

Introduction: Periprosthetic joint infection (PJI) after total elbow 

arthroplasty (TEA) is a potentially devastating complication that can 

occur at a rate of 0-12%. Despite the prevalence of TEA PJI, there is no 

consensus over the optimal treatment. TEA implant revision is a techni-

cally challenging procedure. This is due to many factors, including lim-

ited bone stock, cortical thickness of the ulna and humerus, lack of soft-

tissue coverage around the elbow, and the relative lack of TEA implant 

revision systems designed over the past 30 years.  

Purpose: The purpose of this systematic review was to determine 

the role for irrigation and debridement with implant retention when 

treating elbow periprosthetic joint infection.  

Materials and Methods: A systematic review was performed ac-

cording to the PRISMA (Preferred Reporting Items for Systematic Re-

views and Meta-analyses) guidelines to determine if there is a role for 

irrigation and debridement with implant retention for treatment of el-

bow periprosthetic joint infection and whether modular components 

should be exchanged. Three independent reviewers queried the PubMed 

and Scopus databases. Titles, abstracts, and full texts were screened. 

Inclusion criteria consisted of all primary literature written in English 

from all years that addressed the primary question. The primary end 

point was examination of infection recurrence. Extracted data was then 

qualitatively analyzed in order to address this studyôs primary question. 

When possible, infection recurrence rate was stratified by infection 

(acute defined as less than 3 months from the index procedure, subacute 

defined between 3 months and 12 months from the index procedure, 

late defined greater than 12 months after the index procedure). A meta-

analysis was not performed given the clinical heterogeneity of the stud-

iesô treatment algorithms. 

Results: Overall, 9 studies were included for qualitative analysis. A 

total of 198 patients were treated for prosthetic joint infection of a total 

elbow arthroplasty. Infection recurrence rates following each operation 

were as follows: irrigation and debridement (range 19-89%), staged 

revision (range 0-33%), and resection arthroplasty (0-13%). Stratified 

by infection timing, recurrence rates following irrigation and debride-

ment were as follows: acute (0%, 50%, 60%, 80%), subacute (0%, 60%, 

100%), and late (33%, 60%, 100%). 
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Table 1: Postoperative golf performance* 

  

PRC 

(n=12) 

FCA 

(n=25) 

p-

value 

Return to golf 
10 

(83.3%) 
20 

(80.0%) 
0.81

3 

Timing of return to golf (months)       

     In any capacity 
8.0 Ñ 

2.8 
8.3 Ñ 

2.4 
0.81

3 

     With minimal pain 
11.1 Ñ 

2.0 
10.8 Ñ 

3.0 
0.71

0 

     Steady state 
11.1 Ñ 

2.0 
11.1 Ñ 

3.3 
1.00

0 

Rounds played per year 
37.0 Ñ 

31.3 
34.5 Ñ 

29.2 
0.83

6 

Hours practiced per year 
28.0 Ñ 

14.0 
30.8 Ñ 

18.4 
0.64

7 
Level of golf performance compared to 

preoperatively, if returned 
    

0.39

4 

     Worse 0 (0%) 0 (0%) - 

     Same 2 (20%) 7 (35%) - 

     Better 8 (80%) 
13 

(65%) 
- 

Change in golf level from preoperatively, 

if returned (scale 1-10; 1 worse, 10 better) 
8.2 Ñ 

1.1 
7.6 Ñ 

1.5 
0.23

4 
Expectations for returning to golf met 

(scale 1-10), all patients 
7.2 Ñ 

1.3 
6.1 Ñ 

1.4 
**0.

025 
Satisfaction with golf participation (scale 

1-10), all patients 
8.1 Ñ 

2.3 
8.0 Ñ 

2.3 
0.91

9 

*Data are expressed as mean Ñ standard deviation or number 

(percentage). 

**Denotes statistical significance based on alpha level 0.05 
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Does Peritrochanteric Fat Thickness Increase the Risk of Early  

Reoperation Following Total Hip Arthroplasty? 

Joshua A. Bell, MD; Andrew Jeong, BA; Daniel D. Bohl, MD, MPH; Brett 

Levine, MD; Craig Della Valle, MD; Denis Nam, MD, MSc 

Introduction: Radiographically measured subcutaneous tissue depth in the 

peri-incisional area has been correlated with postoperative complications after 

cardiac, cervical spine, and total knee surgery. Its impact following primary 

total hip arthroplasty (THA) has not been studied. We hypothesize that radio-

graphic measurement of peritrochanteric tissue thickness about the greater tro-

chanter is a reproducible way to predict acute post-operative wound complica-

tions in THA patients.  

Materials and Methods: A retrospective case-control analysis was per-

formed at a single institution. Patients taken to the operating room within 90 

days of their primary THA for any wound complication between 2008-2016 

were identified.  Patients <18 years old, with history of open surgery on the 

affected hip, or with inadequate radiographs were excluded.  Patients were 

matched 1:1 for gender, age, BMI, and ASA score to THA patients without 

early wound complications. Measurements of two, independent observers were 

analyzed using paired t-tests and Pearsonôs correlation coefficients.  

Results: There was no difference in peritrochanteric fat thickness meas-

urements between no complication and complication cohorts including the 

sourcil to skin surface (89.5 + 23.1mm vs. 91.9 + 28.1mm, p=0.5), tip of great-

er trochanter to skin surface (52.9 + 24.4mm vs. 53.7 + 30.4mm, p=0.8), and 

lateral greater trochanter to skin surface (36.0 + 23.3mm vs. 37.8 + 30.3mm, 

p=0.6).  Pearsonôs correlation coefficients were high (>0.9) for all measure-

ments. 

Conclusions: Contrary to other previously reported surgical procedures, 

radiographic measurement of subcutaneous depth is not a valid tool for predict-

ing wound complications in the early post-operative period following total hip 

arthroplasty. 
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Physician Extenders in Hand Surgery: The Patientôs Perspective 

Blaine T. Manning, BS; Daniel D. Bohl, MD, MPH; Timothy J. Luchetti, MD; David R. 

Christian, BS; John J. Fernandez, MD; Mark S. Cohen, MD; Robert W. Wysocki, MD 

 

Introduction: Midlevel providers (i.e. ñphysician extendersò: physician 

assistants [PAs] and nurse practitioners [NPs]) are being integrated into health 

care systems due to the exponentially increasing demand for care. There is a 

paucity of literature regarding patientsô perspectives towards midlevel provid-

ers in hand surgery.  

Purpose: We hypothesized that hand patients will have distinct prefer-

ences regarding midlevel provider involvement in their care. 

Materials and Methods: 939 consecutive first-time patients of three hand 

surgeons were administered an anonymous survey before their new patient 

visit. Content included patient perspectives towards midlevel providers, includ-

ing: ideal scope of clinical practice, importance of midlevel provider creden-

tials when initially choosing a hand surgeon, and reimbursement equity be-

tween hand surgeons and midlevel providers. Patient responses were tabulated, 

with means and percentages reported. 

Results: Of 939 consecutive patients, 784 (84%) responded. 46% were fe-

male and 54% male with an average age of 44.1 Ñ 17.1 years. Most (65%) pa-

tients consider the training background of the midlevel provider when initially 

choosing a hand surgeon (Figure 1). Patients responded that certain clinical 

services should be physician-provided (Figure 2), such as: advanced diagnostic 

studies (e.g. MRI) (69%), follow-up for abnormal tests or imaging (68%), and 

new patient visits (67%). Patients were amenable to other specific services 

being midlevel-provided (Figure 2), including: minor in-office procedures 

(64%), preoperative teaching (63%), and long-term postoperative clinic visits 

(61%). Patient perspectives towards reimbursement equity for hand surgeons 

and midlevel providers were variable, despite 72% of patients responding that 

the hand surgeon provides a higher-quality consultation (Figure 1). These find-

ings are pertinent to providers, patients, and payors as the midlevel workforce 

increases rapidly to address the rising demand for care.  

Conclusions:  As health care becomes increasingly consumer-centric and 

value-driven, a data-based approach in midlevel staff utilization will allow 

hand surgeons to optimize efficiency, quality, and patient satisfaction. In clini-

cal staff planning, hand surgeons may consider which services patients prefer 

be physician-provided or midlevel-provided. It may be beneficial to include the 

midlevel provider in marketing efforts, as most patients considered the training 

background of the surgeonôs midlevel provider when initially choosing a hand 

surgeon. Patients lacked a consensus towards reimbursement equity for hand 

surgeons and midlevel providers, despite reporting that the hand surgeon pro-

vides a higher quality exam and consultation.  
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High Return to Golf Rates after Proximal Row Carpectomy and Four-

Corner Arthrodesis for Scapholunate and Scaphoid Nonunion Advanced 

Collapse 

Nitin Goyal MD, Faisal Akram BS, Andrew G. Tsai MD, Robert W. 

Wysocki MD   

Introduction: The most common motion preserving reconstructive proce-

dures to treat scapholunate (SLAC) and scaphoid nonunion advanced collapse 

(SNAC) arthritis include proximal row carpectomy (PRC) and scaphoid exci-

sion with four-corner arthrodesis (FCA). It has been long debated how out-

comes differ between the two procedures especially in range of motion and 

grip strength, both of which are factors that can theoretically contribute to golf 

performance. To date, there is no strong evidence surgeons can use in coun-

seling patients regarding their ability to return to golf after PRC or FCA. 

Purpose: Our purpose was to quantify the rate of preoperative golf par-

ticipation and characterize patientsô ability to return to golf after undergoing 

PRC and FCA for scapholunate SLAC/SNAC arthritis. We hypothesized that 

patients would return to golf faster after PRC than FCA given the shorter im-

mobilization time.   

Materials and Methods: All PRC and FCA performed between Septem-

ber 2011 and July 2017 at a single institution were reviewed. Patients were 

included if the indication for surgery was SLAC or SNAC arthritis and if they 

participated in golf on a regular basis preoperatively. Patients were contacted 

at a minimum of 1 year postoperative and surveyed about golf participation. 

Results: A total of 90 patients were surveyed. Thirty-seven patients (12 

PRC, 25 FCA; 41.1% of surveyed patients) participated in golf on a regular 

basis preoperatively. Overall, 83.3% of PRC and 80.0% of FCA patients re-

turned to golf in some capacity at a mean of 8.0 months and 8.3 months, re-

spectively (Table 1). With regard to level of golf played, 80% of PRC and 

65% of FCA patients returned to a subjectively better level of golf compared 

to preoperatively. Satisfaction with participation in golf was 8.1/10 in the 

PRC group and 8.0/10 in the FCA group. No significant differences in return 

to golf were found between groups.  

Conclusions: This study found a relatively high rate of return to golf, of-

ten with improvement in golf performance after PRC and FCA. Surgeons can 

utilize this information to set appropriate expectations. 
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Table 2: Reoperations following primary TEA and ORIF* 

Reoperation 

TEA 

(n=142) 

ORIF 

(n=522) 

Incidence Time to 

reoperation 

(months) 

Incidence Time to reoperation 

(months) 

ORIF 2 (1.4%) 36.2 Ñ 48.6 20 (3.8%) 13.8 Ñ 36.7 

Revision TEA 7 (4.9%) 14.1 Ñ 11.7 - - 

Conversion to TEA - - 19 (3.6%) 13.8 Ñ 17.1 

Resection arthroplasty -   1 (0.2%) 16.2 

Removal of implant/

hardware 
7 (4.9%) 18.5 Ñ 11.5 67 (12.8%) 9.4 Ñ 12.8 

Elbow release 2 (1.4%) 11.7 Ñ 6.6 15 (2.8%) 8.8 Ñ 9.4 

Ulnar nerve surgery 1 (0.7%) 0.8 20 (3.8%) 6.6 Ñ 6.3 

Irrigation and debride-

ment 
1 (0.7%) 1.6 - - 

Single stage revision 1 (0.7%) 11.0     

*Data are expressed as mean Ñ standard deviation or number (percentage). 

TEA = total elbow arthroplasty; ORIF = open reduction internal fixation 

  TEA ORIF Adjusted HRÀ 95% CI P-value 

Overall           

     Total number of patients 142 522       

     Reoperations 12.7% 24.5% 0.57 0.35-0.93 0.025** 

1-year           

     Number at-risk 113 449       

     Reoperations 6.1% 23.0% 0.26 0.12-0.57 <0.001** 

2-year           

     Number at-risk 98 394       

     Reoperations 12.8% 25.8% 0.47 0.27-0.82 0.008** 

5-year           

     Number at-risk 42 232       

     Reoperations 15.3% 27.2% 0.55 0.33-0.92 0.021** 

TEA = total elbow arthroplasty; ORIF = open reduction internal fixation; HR = hazard ratio; CI = confidence interval 

** indicates statistical significance. 

ÀAssociations are adjusted for age (65-69, 70-74, 75-79, 80-84, Ó85 years), sex, race (white, black, other/unknown), 

census region (Midwest, Northeast, South, West), Charlson Comorbidity Index (0, 1-2, 3-4, Ó5 points), year of procedure, 

socioeconomic status (using presence/absence of state Medicare buy-in). 

  

Table 1. Analysis of reoperation following primary TEA and ORIF 
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Role of the Triangular Fibrocartilage Complex in Distal Radioulnar Joint Sta-

bility: A Biomechanical Assessment 

Timothy J. Luchetti, MD1; Brandon J. Manderle, MD1; Elizabeth Shewman, PhD, 

MS2; Anirudh K. Gowd, MD1; Alexander Beletsky, BA1; John J. Fernandez, MD1 

Introduction: The triangular fibrocartilage complex (TFCC) is a key stabilizer 

of the distal radioulnar joint.2,3 The role of the central TFC in distal radio-ulnar 

joint (DRUJ) stability is unclear.  Degenerative tears of the TFCC are often treated 

via arthroscopic debridement.  Surgeons typically perform a minimal resection in 

an effort to avoid iatrogenic destabilization of the DRUJ.  Currently, there is a pau-

city of objective data to guide the treating surgeon as to the limits of safe resection.  

Studies suggest that roughly 20% of patients may experience persistent symptoms 

after surgery, with inadequate resection a likely culprit.1,4 

Purpose: To determine what effect, if any, sequential and complete resection 

of the central TFCC confers on sagittal stability of the DRUJ.   

Materials and Methods: Ten fresh-frozen cadaver upper extremities were used.  

All skin, muscles, and capsuloligamentous structures from the elbow down were 

preserved.  The humerus and radius were affixed to a custom wrist jig designed to 

isolate DRUJ motion while allowing forearm rotation. For biomechanical testing, 

the ulna was attached to a materials testing machine (MTS) (Eden Prairie, Minne-

sota).  Load-displacement curves were obtained while translating the ulna dorsally 

or palmarly with respect to the radius at a velocity of 1.25mm/s.   This was repeated 

in neutral forearm rotation, 60 degrees of pronation, and 60 degrees of supination.  

Arthroscopic measured resection of the central 50% of the TFCC was performed 

and MTS testing was repeated.  A second arthroscopic resection to remove 100% of 

the TFCC was performed and a third iteration of MTS testing was repeated.  CT 

imaging was obtained in all three positions (60Á pronation, neutral, and 60Á

supination) before and after testing.  Statistical comparisons of DRUJ stability were 

compared using described static measurements of the DRUJ on axial CT sequences.  

A two-way ANOVA with subsequent Tukey Honest Significance Difference 

(HSD) was performed examining the 2 independent variables of TFCC resection 

state and forearm position to determine their independent effects on sagittal stabil-

ity of the DRUJ.   

Results: Forearm position independently affected DRUJ stability (p=0.003), 

with significantly more displacement seen in neutral position than pronated position 

(8.29 Ñ 2.32 vs. 6.79 Ñ 2.37, p=0.022), or supinated position (8.29 Ñ 2.32 vs. 6.45 Ñ 

1.75, p=0.004). TFCC resection had no statistical effect on DRUJ stability 

(p=0.08).   Axial CT static measurements also failed to demonstrate any significant 

change in radio-ulnar relationship after complete resection of the central TFCC.  

Conclusions: These findings suggest that the central portion of the TFCC has 

no bearing on DRUJ stability in the sagittal plane.  Inadequate resection of this 

structure may be a source of persistent pain after debridement.  Iatrogenic instabil-

ity of the DRUJ is unlikely, and the surgeon should feel comfortable resecting a 

significant portion of the central TFCC in order to avoid persistent pain and poor 

outcomes.  
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Lower Risk of Reoperation Associated with Total Elbow Arthroplasty Versus 

Open Reduction and Internal Fixation for Distal Humerus Fractures in Elderly 

Patients 

Nitin Goyal M.D. 1, Daniel D. Bohl M.D. M.P.H. 1, Kevin L. Ong Ph.D. 2, Edmund 

Lau, M.S. 2, Gregory P. Nicholson M.D. 1, Robert W. Wysocki M.D.1 

1Rush University Medical Center, Chicago, Illinois 

2Exponent, Inc., Philadelphia, Pennsylvania  

 

Introduction: Total elbow arthroplasty (TEA) and open reduction and internal 

fixation (ORIF) are valid surgical options for treating intra-articular distal humerus 

fractures in elderly patients. Comparative studies have demonstrated either lower or 

similar complication rates for TEA compared with ORIF. However, these studies are 

limited by small sample sizes or short-term follow-up, and were performed primarily 

at academic centers.  

Purpose: Our purpose was to compare risk for reoperation following TEA and 

ORIF for intra-articular distal humerus fractures in elderly patients using a large, na-

tional database with potential for longer follow-up. We hypothesized that TEA would 

be associated with an overall lower risk for reoperation compared to ORIF. 

Materials and Methods: A retrospective comparative study was conducted using 

the 5% Medicare Part B claims database. Patients over 65 with closed distal humerus 

fractures undergoing primary TEA or ORIF from 1996-2016 were included. Subse-

quent reoperations including ORIF, revision TEA, conversion to TEA, removal of 

hardware/implant, elbow release, ulnar nerve surgery, resection arthroplasty, ar-

throdesis, elbow arthroscopy, irrigation and debridement, and staged revision for in-

fection were analyzed. Overall risk of reoperation was compared between TEA and 

ORIF groups using multivariate Cox proportional hazards modeling, controlling for 

age, gender, race, region, Medicare buy-in, and Charlson Comorbidity Index (CCI). 

Results: A total of 664 patients were identified, of which 142 underwent TEA and 

522 underwent ORIF. Patients undergoing TEA had greater age and greater CCI com-

pared to patients undergoing ORIF (p<0.05). TEA was associated with an overall sig-

nificantly decreased risk for reoperation compared to ORIF (12.7% vs 24.5%; adjusted 

hazard ratio=0.57; p=0.025) (Table 1). Revision TEA occurred in 4.9% of patients 

(Table 2). The death rate was 65.5% in TEA group at a mean of 3.6 years and 

55.7% in ORIF group at a mean of 4.9 years. 

Conclusions: In this study, TEA was associated with a decreased risk for reopera-

tion compared to ORIF. The relatively high death rate within several years of the in-

dex procedure may contribute to the low TEA revision rate even when attempting to 

follow patients into the medium and long-term. This database data adds to the growing 

support for TEA as the superior treatment option compared to ORIF for intra-articular 

distal humerus fractures in the elderly. 
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Figure 1: Illustration demonstrating order of screw placement in dorsal locking plate. 

Table 1: Achievement of union stratified by plate length and 

number of screws 

  Successful union without revision 

Plate length   

     5-hole 1 (33.3%) 

     6-hole 2 (100%) 

     7-hole 7 (100%) 

     8-hole 1 (100%) 

Number of 

screws 

  

     4 screws 1 (33.3%) 

     5 screws 1 (100%) 

     6 screws 7 (100%) 

     7 screws 2 (100%) 

*Data are expressed as number (percentage). 
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    Hypoalbuminemia Is Associated with Increased Postoperative  

Mortality and Complications in Hand Surgery 

Timothy J. Luchetti, MD; Andrew Chung, DO; Neil Olmscheid, BA; Daniel D. 

Bohl, MD, MPH; and Joshua W. Hustedt, MD, MHS 

   Background: Malnutrition has been associated with increased perioper-

ative  morbidity and mortality in orthopedic surgery.  

Purpose: This study was designed with the hypothesis that preoperative 

hypoalbuminemia, a marker for malnutrition, is associated with increased com-

plications after hand surgery.   

Materials and Methods: A retrospective cohort study of 208 hand-specific 

Current Procedural Terminology codes was conducted with the American Col-

lege of Surgeons National Surgical Quality Improvement Program database 

from 2005 to 2013. In all, 629 patients with low serum albumin were compared 

with 4079 patients with normal serum albumin. The effect of hypoalbu-

minemia was tested for association with 30-day postoperative mortality, and 

major and minor complications.   

Results: Hypoalbuminemia was independently associated with emergency 

surgery, diabetes mellitus, dependent functional status, hypertension, end-stage 

renal disease, current smoking status, and anemia. Patients with hypoalbu-

minemia had a higher rate of mortality, minor complications, and major com-

plications. 

Conclusions: Hypoalbuminemia is associated with an increased risk of 

postoperative morbidity and mortality in patients undergoing hand surgery. As 

such, increased focus on perioperative nutrition optimization may lead to im-

proved outcomes for patients undergoing hand surgery. 
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Index Finger Metacarpophalangeal Joint Arthrodesis with a Dorsal Locking Plate  

Nitin Goyal M.D., David J. Wilson M.D., Michael B. Salzano B.S., Robert W. Wysocki 

M.D., Mark S. Cohen M.D., John J. Fernandez M.D 

Introduction: Index finger metacarpophalangeal (MCP) joint arthrodesis and ar-

throplasty are potential reconstructive options for recalcitrant MCP arthritis. While MCP 

arthroplasty is often strongly recommended in the long, ring, and small fingers in an 

effort to preserve motion, the radially directed load from pinch applied to the index fin-

ger leads many to favor arthrodesis in order to provide a stable post for pinch. In the 

setting of rheumatoid arthritis involving ulnar drift at multiple MCP joints, an index 

finger arthrodesis may serve as protection of adjacent arthroplasties from ulnarly di-

rected forces during pinch and grasp.  

Purpose: We present a series of patients treated with index finger metacarpoph-

alangeal arthrodesis using a dorsal locking plate. The purpose of this study was to de-

scribe our surgical technique and evaluate union rate, time to fusion, complications, and 

prevalence of reoperations. We hypothesized that index finger metacarpophalangeal 

arthrodesis using a dorsal locking plate would have a high union rate. 

Methods: Consecutive cases of index finger metacarpophalangeal arthrodesis with 

a dorsal locking plate performed by two surgeons at a single institution between January 

2014 and July 2018 were identified. All patients underwent arthrodesis with a dorsal 

locking plate with compression technique (Figure 1). Union rate, time to fusion, compli-

cations, and reoperation rate were analyzed. Patients were contacted via telephone and 

DASH and VAS scores were obtained. Patients were additionally surveyed regarding 

their satisfaction with the operation. 

Results: Twelve consecutive patients (13 index fingers) underwent index finger 

metacarpophalangeal arthrodesis with a dorsal locking plate. The mean length of follow-

up was 16.0 months (range 5.6 to 30.6 months).  Eleven cases (84.6%) went on to union 

at mean of 11.6 weeks. Overall, a total of five patients required reoperation (38.5%). 

One patient underwent revision arthrodesis for nonunion (7.7%) and one patient under-

went revision for hardware failure with associated infection (7.7%). Both of the above 

patients had 4 cortices of fixation on either side of the arthrodesis site, whereas a majori-

ty of the other cases (82%) had at least 6 cortices of fixation (Table 1). Three patients 

underwent hardware removal for symptomatic hardware (23.1%). The mean (Ñ standard 

deviation) DASH score was 25.7 Ñ 14.0. The mean VAS score was 1.7 Ñ 0.9. Subjective 

satisfaction the index finger metacarpophalangeal joint arthrodesis was reported as 7.8 Ñ 

2.1 (out of 10). 

Conclusions: Index finger metacarpophalangeal arthrodesis is a reliable, overall 

well tolerated alternative reconstructive option for a deformed or damaged index finger 

metacarpophalangeal joint. At least 6 cortices of fixation should be used proximal and 

distal to the arthrodesis site.  

 

 

 

 




