
 

Concurrent Scientific Abstract Session I  
#HS01 A Multi-factorial Analysis of the Recurrence Rate of Ganglion Cysts After Open 
Excision at UPMC  
Landon Myers Cluts, BS1; John R. Fowler, MD2, (1)University of Pittsburgh, Pittsburgh, PA, 
(2)Orthopaedic Surgery, University of Pittsburgh Medical Center, Pittsburgh, PA  

Background: The traditional recurrence rate after open excision of wrist ganglion cysts is 
approximately 20%.  However, this literature is based on small series of subjects.  The current 
study aims to determine the rate of recurrence and risks of recurrence after open excision of 
ganglion cysts in a large patient series. 

Methods: This study included 628 patients who had ganglion cyst excision between 2010 and 
2018. A retrospective chart review recorded the following information: Age, sex, laterality, 
volar/dorsal location, and whether or not there was a recurrence. An overall recurrence rate was 
calculated. Additionally, a one-way ANOVA test was used to compare rates of recurrence 
among the three surgeons included in this study and a series of unpaired T-tests were used to 
compare age of recurrence, rate of recurrence and side of original cyst, and rate of recurrence 
between males and females.  

Results: The overall recurrence rate was 3.8% (24/628). The recurrence rates for the individual 
surgeons were 3% (9/353), 2% (3/167), and 11% (12/107), P=0.02 (Table 1). The age of those 
that had a recurrence versus those that did not have a recurrence was not different (32 years vs 38 
years), P=0.06. The recurrence rate for dorsal ganglion cysts was 2.9% (14/341) compared to 
3.5% (10/286) for volar ganglion cysts, P=0.69).  Male patients had a recurrence in 6.4% 
(13/204) of cases compared to 2.6% (11/424) of female patients, P=0.01 (Table 2). 

Table 1: 

Ganglion Cyst recurrence for Three surgeons and One-Way ANOVA with Calculated P value   

  Recurrences Total Excised % P 

Surgeon 1 9 353 3 0.017

Surgeon 2 3 167 2   

Surgeon 3 12 107 11   

 

Table 2: 



Recurrence Rates of Males and Females and the calculate P-Value 

  Recurrences Total   P 

Recurrence of 

Male  

13 204 6.37% 0.01 

Recurrence of 

Female 

11 424 2.59%   

 

Discussion: In our patient sample, male sex was a significant risk factor for the recurrence after 
open excision of a ganglion cyst. Additionally, the surgeon that performs the operation is a 
significant risk factor for cyst recurrence. This may be because experience is an important factor 
in preventing recurrence. 
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#HS02 The differential impact of delay on motor and sensory recovery after upper 
extremity nerve repair: a systematic review and meta-analysis  
Karim A Sarhane, MD, MSc1, Heather Shappell, PhD1, Benjamin R Slavin, BS2, Nicholas von 
Guionneau, MBBS2, Philip J Hanwright, MD2, Gregory H. Borschel, MD3, Ahmet Höke, MD, 
PhD1; Sami H. Tuffaha, MD4, (1)Johns Hopkins University, Baltimore, MD, (2)Johns Hopkins 
University School of Medicine, Baltimore, MD, (3)Division of Plastic and Reconstructive 
Surgery, The Hospital for Sick Children, Toronto, ON, Canada, (4)Department of Plastic and 
Reconstructive Surgery, Johns Hopkins University School of Medicine, Baltimore, MD  

PURPOSE  

Meaningful recovery of motor function following peripheral nerve injury requires timely 
reinnervation before muscle atrophy occurs. Sensory recovery is thought to be less time-sensitive 
because sensory receptors are spared from atrophy. This thinking has been challenged by recent 
insights from animal research demonstrating that Schwann cells within the distal stump lacking 
axonal interaction senesce and lose their capacity to support axonal regeneration. The clinical 
implications of these findings remain unclear. In this study, we systematically examined the 
literature for cases of secondary nerve repair to determine the relative impact of delay on sensory 
vs. motor recovery.  

METHODS  

We reviewed articles describing outcomes following repair of median, ulnar, and radial nerves 
from 1970–2018. We fit a linear mixed effects model with change in BMRC recovery score as the 
outcome. We included duration of delay, motor vs. sensory classification, interaction between 
outcome and delay, and pre-operative functional score as fixed effects. We included a random 



subject effect to account for multiple observations on the same subject. We performed backwards 
step-wise regression utilizing additional covariates (type of nerve, location and type of injury, and 
adjacent injuries). Our final model allowed us to predict motor and sensory recovery based on the 
duration of delay, type of nerve, location of injury, and pre-operative M/S functional score. 

RESULTS  

Out of 1621 articles, 21 with a total of 448 patients were included. After adjusting for preoperative 
score, the negative effects of delay were found to be more than twice as large for motor recovery 
than sensory recovery (p<0.01). Backwards step-wise regression yielded a final model that 
included pre-operative score, motor/sensory classification, delay, injury location, nerve type, an 
interaction between delay and motor vs. sensory, and an interaction between nerve type and motor 
vs. sensory as significant predictors of recovery (p<0.05). The effect of delay on recovery remained 
significantly different for motor vs. sensory groups after adjustment (Fig.1, p<0.01). Moreover, 
our model allowed us to predict recovery based on type of nerve, injury location, and delay (Fig.2). 

CONCLUSIONS  

 This study demonstrates that delayed nerve repair has a greater deleterious effect on motor than 
sensory recovery. This supports the hypothesis that chronic denervation of the distal regenerative 
pathway has a modest effect on recovery in comparison to the more pronounced effects of muscle 
atrophy. Importantly, this study provides the first model that can predict motor and sensory 
recovery following nerve repair based on the duration of delay. 
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#HS03 Evaluation of the Induced Membrane for Neurotrophic Factors  
Alexandria O Starks, MD1, John Owen, MS2, Satya Mallu, MD2; Jonathan Isaacs, MD3, 
(1)Virginia Commonwealth University Health System, Richmond, VA, (2)Virginia 
Commonwealth University, Richmond, VA, (3)Department of Orthopaedics, Virginia 
Commonwealth University Health System, Richmond, VA  

Introduction 

Traumatic peripheral nerve injury resulting in segmental loss of nerve tissue causes significant 
morbidity. Reconstruction of these injuries currently uses processed nerve allograft or autograft 
with mixed results. The goal of this study was to induce a membrane around a silicone implant 
placed in a nerve defect, and evaluate the membrane for the presence of growth factors that may 
improve nerve regeneration.  

Materials & Methods 

We resected two centimeters of sciatic nerve in 22 male Spraque-Dawley rats, placing a silicone 
rod in the defect of 11 experimental rats, and only marking the edges of resected nerve with 
nonabsorbable suture in the remaining 11 control rats. After allowing 4 weeks for tissue 
maturation, tissue from the experimental group induced membrane and control group deep scar 
bed were compared to each other using Luminex multiplex assay to determine quantitative 
differences in the levels of the following neurotrophic factors: nerve growth factor (NGF), glial 
derived nerve factor (GDNF), brain-derived nerve factor (BDNF), vascular endothelial growth 
factor (VEGF), and transforming growth factor – beta1,2,3 (TGF-ß), interleukin-1 beta (IL-1ß), 
and monocyte chemoattractant protein 1 (MCP-1).  

Results  

We found no difference between the control and experimental groups in levels of VEGF and 
MCP-1. We did find statistically significant differences (p <0.05) between the control and 
experimental groups with increased levels of TGF-ß1, TGF-ß2, TGF-ß3, GDNF, and IL-1ß in 
the experimental group. Comparison of NGF and BDNF is pending.  

Conclusions 

In the setting of peripheral nerve injury, an induced membrane has higher levels of several 
neurotrophic factors that may support nerve regeneration compared to wound bed cicatrix. This 
investigation provides impetus for further study examining the utility of using the staged induced 
membrane technique in conjunction with nerve allograft or autograft in reconstruction of 
peripheral nerve defects. 
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#HS05 Formation of Scar Tissue Inside and Outside of a Conduit Used to Repair a 
Transected Sciatic Nerve in a Rabbit Model of Peripheral Nerve Injury  
Michael Rivlin, MD1, Jolanta Fertala, PhD2, Andrzej Fertala, PhD3, Andrzej Steplewski, PhD2, 
Mark Wang, MD4; Pedro K Beredjiklian, MD5, (1)Rothman Institute at Thomas Jefferson 
University, Philadelphia, PA, (2)Thomas Jefferson University, Philadelphia, PA, (3)Orthopaedic 
Surgery, Thomas Jefferson University, Philadelphia, PA, (4)Orthopaedics, Rothman Institute, 
Philadelphia, PA, (5)Rothman Institute, Philadelphia, PA  

INTRODUCTION Peripheral nerve injury (PNI) occurs in about 2% of trauma patients. Many 
persistent functional deficits are due to neural fibrosis and scarring, which presents a mechanical 
barrier to peripheral nerve regeneration. Conduits are intended to bridge the neural defects 
guiding the regenerating axons. We studied the impact of conduits on the formation of neural 
scars. 

METHODS Rabbits underwent surgery to transect the sciatic nerves. Conduits were employed 
to bridge the nerve gaps. The rabbits were sacrificed up to 10 weeks after surgery and then the 
sites of injury and contralateral uninjured nerves were dissected. The nerve samples were 
histologically analyzed for cellular markers of fibrosis, including α smooth muscle actin 
(αSMA), heat shock protein 47 (HSP47), and a neurofilaments marker. Corresponding 
histological sections were analyzed for overall cellularity and collagen-rich deposits indicating 
the formation of scar tissue. 

RESULTS The αSMA-positive fibroblastic cells were primarily observed outside of the 
conduits and frequently co-localizingwith areas occupied by the fibrin glue.. The HSP47-positive 
cells were abundant on both sides of the conduit walls (Fig. 1). The sutures generated the 
formation of massive deposits of collagen-rich tissue elaborated by the HSP47-positive cells 
without αSMA-positive fibroblastic cells in these areas (Fig 2). The distribution of the 
neurofilament-specific marker within scar tissue indicated poor nerve regeneration ten weeks 
after surgery. H&E staining demonstrated inflammatory cells present through the entire 10-week 
experimental period. 

DISCUSSION AND CONCLUSION The parallel organization of newly-formed collagen 
fibrils outside the conduits’ walls suggests that conduits may generate the torsional force due to 
some degree of rotation along the long axis. All fibroblastic cells around and within conduits 
actively produced collagen-rich matrices that facilitated the formation of adhesions and 
presented a formidable barrier for the axon regeneration through the 10-week experimental 
period. We cannot exclude a possibility that the conduit material, contributed to the prolonged 
inflammatory phase. 
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#HS06 Patients of Lower Socioeconomic Status Initially Present to Clinic with Carpal 
Tunnel Syndrome with Worse Self-Reported Function and Pain  
David N. Bernstein, MBA, MA1, Etka Kurucan, BA1, Kathleen Fear, PhD1, Bilal Mahmood, 
MD1, Constantinos Ketonis, MD, PhD1; Warren C Hammert, M.D.2, (1)University of Rochester 
Medical Center, Rochester, NY, (2)Department of Orthopaedics, University of Rochester, 
Rochester, NY  

Introduction: Socioeconomic status (SES) can have a notable impact on patient care, including 
quality and access. However, there is limited research on the impact of SES on presenting 
symptoms measured using validated patient-reported outcome measures (PROMs) for common 
hand conditions (e.g., carpal tunnel syndrome [CTS]). Our primary null hypothesis is there is no 
association between a patient’s SES and the level of self-reported symptom severity, as measured 
by PROMIS Upper Extremity (UE), Physical Function (PF), Pain Interference (PI), and 
Depression, at new patient visits for CTS. 

  

Materials & Methods: Patients presenting to a tertiary academic hand clinic between 12/2016 
and 12/2018 for a new patient visit for CTS completed PROMIS UE, PF, PI and Depression 
CATs. SES status was determined using the Area Deprivation Index (ADI), a validated 
measurement determined by zip code. ADIs were determined at both the state (0-10, 10 = lowest 
SES status) and national (0-100, 100 = lowest SES status) levels. Patient characteristics were 



reported. Multivariable linear regression was used to determine associations between social 
deprivation and presenting patient-reported health status at both the state and national levels. 

  

Results: 400 patients met our inclusion criteria; a majority were white (88%) and female (62%). 
The average age was 56 years (range, 19 – 92). The average state and national ADI was 7 (range, 
3-10) and 53 (range, 9 – 100), respectively. The average PROMIS UE, PF, PI and Depression 
scores were 40.22 (SD, 9.86), 44.97 (SD, 8.96), 57.38 (SD, 7.74), and 48.64 (SD, 9.52), 
respectively. In multivariable regression on the national level, ADI values were associated with 
PROMIS UE (β = -0.06, p<0.01) and PROMIS PI (β = 0.05, p<0.01) but not PROMIS PF or 
PROMIS Depression (Table 1). In multivariable regression on the state level, ADI values were 
associated with PROMIS UE (β = -0.79, p=0.03) and PROMIS PI (β = 0.58, p<0.05) but not 
PROMIS PF or PROMIS Depression (Table 2). 

  

Conclusions: Lower SES is associated with worse upper extremity function, as measured by 
PROMIS UE, and higher levels of pain impacting daily function, as measured by PROMIS PI, 
on both the state and national levels when initially seeking care for CTS. Overall, patients of 
lower SES seek care for CTS when their symptoms are more severe at both the state and national 
levels, suggesting that healthcare access may not be equitable and/or patients of lower SES status 
have better coping mechanisms and present later. 
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#HS07 Epidemiology, patient-related risk factors, and costs associated with soft tissue hand 
infections: A nationwide database study  
John T Heineman, MD, MPH, Benjamin F Sandberg, MD; Brent R DeGeorge, MD, PhD, 
University of Virginia, Charlottesville, VA  

Background: Soft tissue hand infections are some of the most common diagnoses treated by 
hand surgeons. Despite the frequency of these infections the epidemiology, patient-related risk 
factors, and costs have not been described in a large nationally representative patient sample.  

Methods: The PearlDiver Database was queried for International Classification of Diseases, 
Ninth and Tenth Edition (ICD-9 and ICD-10) codes associated with soft tissue infections of the 
hand. Patients were further stratified by Current Procedure Terminology (CPT) codes for 
debridement and inpatient admission. Patient demographics, associated medical comorbidities, 
and cost data were analyzed.  

Results: We identified 106,829 patients (5.4%) with a diagnosis of soft tissue infection of the 
hand. Of these, 4,494 (4.2%) underwent a debridement procedure and 5,767 (5.4%) were 
admitted. The most common diagnoses associated with debridement were cellulitis and abscess 
of the hand followed by the fingers. The most common procedures performed were simple 
followed by complex incision and drainage of abscess.  

Linear regression analysis demonstrated association with multiple patient-related risk factors. 
The male to female ratio of patients undergoing debridement was 1.20. More debridement 
procedures were performed with increasing age with a peak incidence between 65 and 69 years 
of age. Debridement was most common in the South region followed by the Midwest, West, and 
Northeast. Using linear regression analysis, Charlson comorbidity index, chronic hepatitis, 



chronic kidney disease, diabetes, IV drug abuse, history of MRSA, obesity, rheumatoid arthritis, 
and current tobacco use demonstrated a statistically significant association with debridement 
procedures.  

The cost of soft tissue hand infections increased with escalation of care from diagnosis to 
debridement and admission. The amount paid for those patients diagnosed with a soft tissue hand 
infection totaled $21,371,984 with an average of $200 per patient. The most common diagnoses 
of cellulitis and abscess of the finger and hand incurred the highest total costs with $3,717,367 
and $12,923,739 paid respectively. The amount paid for those patients who underwent a 
debridement procedure totaled $1,863,023 with an average of $415.56 per patient. The amount 
paid for those patients admitted to the hospital totaled $5,485,386 and averaged $933.83 per 
patient. 

Conclusions: Soft tissue hand infections represent a significant burden to the health care system. 
Patient-related risk factors are associated with an increased likelihood of undergoing a 
debridement or inpatient admission that is correlated with increasing direct costs. 
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#HS08 Reconstruction of Defects on the Dorsum of the Hands with Dorsal Metacarpal 
Artery-based Fascial Flaps Harvested through the Borders of the Defects to Avoid Scars at 
the Recipient Sites in 28 Cases  
Xuchao Luo, MD, Southwestern Medical University, Luzhou, China  

Introduction: To describe reconstruction of defects on the dorsum of the hands using the fascial 
flaps based on one of the dorsal metacarpal arteries (DMAs), which were harvested through the 
borders of the defects under loupes and headlight to avoid scars at the recipient sites.  

Materials & Methods:From January 2014 to March 2017, 28 patients (28 hands) with soft 
tissue defects on the dorsum of the hands were treated using the fascial flaps based on one or 
more of the DMAs. All flaps were antegrade pedicled flap. At the final follow up, range of 
motion of the metacarpophalangeal joints were assessed.  

Results:In this series, we used the first DMA in 12 cases, the second DMA in 6 cases, the third 
DMA in 2 cases, the fourth DMA in 5 cases, and a combination of two DMAs in 3 cases. The 
average size of the defects was 3.2 cm × 3.8 cm. The average size of the flaps was 3.6 cm × 4.2 
cm. The average length of the pedicle was 3.1 cm. All flaps survived. Range of motion of the 
second to fifth metacarpophalangeal joints reached 91% to 97% of the opposite hand. The span 
of the first web reached 96% of the opposite hand.  

Conclusions:The DMA-based fascial flaps can be an option for reconstruction of the defects on 
the dorsum of the hands. Because the flaps were harvested through the border of the defect, 
additional scars at the donor sites can be avoided, resulting in a good appearance. 
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#HS09 Outcomes and Management of Peripheral Intravenous Infiltration Injuries  
Joseph T Gibian, BS1, Danny Zakria, BA1, Cooper March, BS1, Basil Schaheen, MD2; Brian C 
Drolet, MD2, (1)Vanderbilt University School of Medicine, NASHVILLE, TN, (2)Vanderbilt 
University Medical Center, Nashville, TN  

Background: Although intravenous (IV) infiltration occurs commonly, there is sparse data 
regarding complications and outcomes after infiltration. In addition, there is wide variation in 
protocols for the management of IV infiltrations. We aim to delineate outcomes and propose 
algorithms for management of these injuries.  

Methods: We performed a retrospective review of all patients with IV infiltrations at a tertiary 
care centerÕs inpatient and outpatient facilities between January 1, 2016 and December 31, 
2018. Data on patient demographics, infiltrate characteristics, outcomes, and interventions were 
recorded.  

Results: 480 patients with 496 infiltrations were included.  Patients had a mean age of 36.8 years, 
and 53.8% were female.  Hydration fluids and antimicrobials were the most common infiltrants. 
The upper extremity was involved in 89.6% of events. Of all events, 8.6% led to a superficial 
soft tissue infection, 3.4% led to necrosis or eschar formation, and 2.1% led to ulceration or full-
thickness wound formation. There were zero cases of compartment syndrome, and only 3.6% 
resulted in long-term defects, all of which were cosmetic. Plastic or orthopaedic surgery was 
consulted in 25.2% of events.  No patients required emergency surgery, 7 (1.4%) required 
bedside procedures, and 7 (1.4%) patients underwent non-acute operations.  

Conclusions: A hand specialist was consulted in about one-quarter of IV infiltrations, yet none 
were deemed surgical emergencies. Instead, the majority of complications were monitored and 
managed by the primary team. Therefore, we propose algorithms that utilize nursing staff, wound 
care teams, and primary physicians with less specialist involvement to manage these injuries. 
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#HS10 Treatment of Iatrogenic Saphenous Neuroma after Knee Arthroscopy with Excision 
and Muscle Implantation through a Processed Human Nerve Allograft: the “Bridge to 
Nowhere” Technique  
Mathew D Schur, MD1, Rachel Lefebvre, MD2; Milan Stevanovic, MD, PhD3, (1)Keck School 
of Medicine of the University of Southern California, Los Angeles, CA, (2)Keck School of 
Medicine of USC, Los Angeles, CA, (3)Orthopaedic Surgery, Keck School of Medicine at USC, 
Los Angeles, CA  

Introduction:  
The treatment of post-operative, painful sensory neuromas is an ongoing challenge for surgeons. 
Neuroma development is unpredictable, the diagnosis often confusing, and treatment techniques 
and efficacies vary widely. Multiple methods for nerve “capping” or transplantation into a more 
ameliorative substrate have been described, such as transplantation of excised nerve into 
neighboring muscle or vein. Here we describe a technique for treatment, the “bridge to 
nowhere”, and report on its use in treating painful saphenous neuromas after knee arthroscopy. 

Materials and Methods: 
A retrospective review of a single surgeon’s Peripheral Nerve Clinic from January 1st 2013 to 
June 31st 2019 was conducted to identify post-knee arthroscopy saphenous neuroma cases in 
which processed human nerve allograft was used as a “bridge to nowhere.” We analyzed 
demographic and comorbidity data as well as the time from initial arthroscopic surgery to 
Peripheral Nerve Clinic evaluation and eventual surgical care. We then examined the outcomes 
for each patient including subjective pain self-assessment and need for further surgical treatment. 
The surgical technique for the “bridge to nowhere” is as follows: preoperatively the point of 
maximal pain was marked. An incision of a few centimeters spanning this area was made, and 
the infrapatellar branch or branches of the saphenous nerve were identified. After identification 
of the neuroma, it was resected such that only healthy appearing nerve remained. Next, the 
processed human nerve allograft was sutured to the healthy nerve end using microsurgical 
technique, fibrin glue applied to the graft site, and the end of the graft embedded in nearby, 
healthy muscle bed. 

Results:  
7 cases were identified, with patient ages ranging from 21-69 years. The average time to referral 
to Peripheral Nerve Clinic was 31 months (range: 4-143 months). Upon exploration, all nerves 
were found to have a neuroma in continuity. Six of seven patients reported subjective sustained 
improvement through final follow-up. One out of seven had initial improvement in pain at 1 
month, followed by recurrence of her initial neuroma pain. The average follow-up time was 5 
months (range: 1-14 mos). 

Discussion: 
Here we report on a novel technique of using a processed human nerve allograft after neuroma 
resection to provide an organized environment for “bridging” regenerated axons into muscle 
tissue. We also describe our experience in using this technique to treat iatrogenic saphenous 



neuromas after knee arthroscopy. Results are encouraging with six out of seven patients 
experiencing subjective reduction in pain at final follow-up. 
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#HS11 Patient-Generated Data as a Novel Outcomes Instrument in Carpal Tunnel 
Syndrome  
Heather A McMahon, MD, John T Heineman, MD, MPH; Brent R DeGeorge, MD, PhD, 
University of Virginia, Charlottesville, VA  

Introduction 

Currently, we lack objective measures to quantify outcomes in carpal tunnel syndrome 
(CTS). Instead, surgeons rely on patient-reported outcomes measures (PROMs) to assess the 
effect of carpal tunnel release (CTR). We assessed the validity and reliability of wearable 
activity monitors to objectively characterize the functional and sleep impact of CTR. We 
hypothesized that actigraphy could detect changes in sleep and activity and would demonstrate 
short-term impairment due the operative procedure. 

  

Materials & Methods 

This pilot, prospective, cohort study compared validated PROMS with actigraphy data 
obtained via wearable activity monitors (Actigraph Link). Subjects completed baseline 
questionnaires and wore their device for one week pre-operatively as a baseline. Subjects then 
underwent open CTR, wearing actigraphy devices for four weeks and completing questionnaires 
at two and four weeks post-operatively. Pre and post-intervention data were compared using 
paired-sample t-test. PROMIS questionnaire data were analyzed in accordance with published 
PROMIS scoring manuals and raw scores were converted to standardized T scores.  

  

Results 

Twenty subjects (4 males, 16 females) with moderate or severe CTS were enrolled. Mean 
age was 56.9 years. PROMIS 29 average cumulative T score was 42.9 with average change of -
0.072 pre versus post-operatively. Average sleep disturbance T score was 38.9 pre-operatively 
and 41.4 post-operatively. There was no statistically significant difference in T score in any 
domain. Figure 1 demonstrates mean actigraphy step data, both absolute and normalized as a 
ratio to subject’s preoperative steps. Figure 2 displays the actigraphy sleep data for all subjects. 

  

Conclusions 



Actigraphy data indicate a near immediate return to baseline activity. Sleep parameters 
demonstrated improvements in sleep fragmentation indices and duration of awakenings, but did 
not reach statistical significance. Overall, patient-generated data detected differences in sleep and 
activity pre versus post-operatively and demonstrated only a short period of activity disruption 
following CTR, which may be utilized when counseling patients. These data support actigraphy 
as a viable adjunct to traditional PROMS to evaluate the impact of surgical intervention and 
therefore may be useful in the study of other diseases affecting the upper extremity. 

  

  

Figure 1:  

  



 

  

  

Figure 2: 
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#HS12 One- Versus Two-Tendon Transfer to Improve Shoulder External Rotation During 
the Treatment of Brachial Plexus Birth Palsy  
Joshua M Abzug, MD1, Ellie Miller, MD1, Alexandria L Case, BSE1, Danielle A Hogarth, BS1, 
Dan A Zlotolow, MD2; Scott H Kozin, MD2, (1)University of Maryland School of Medicine, 
Baltimore, MD, (2)Shriners Hospital for Children Philadelphia, Philadelphia, PA  

Introduction 

Brachial plexus birth palsy (BPBP) can result in lifelong impairment to the patient. Secondary 
surgeries, including tendon transfers, are commonly performed to improve shoulder function. 
However, transferring two tendons, especially in patients with C5-7 injuries, has the potential 
complication of loss of midline function. The purpose of this study was to investigate if a single 
tendon transfer (1TT) as opposed to the traditional two tendon transfer (2TT) resulted in any 
differences in functional outcomes in patients with C5-7 BPBP. 

Methods 

A retrospective review of all BPBP patients that underwent tendon transfers to improve shoulder 
external rotation over a five-year period was performed at two institutions. All patients with C5-
7 BPBP who had tendon transfer surgery were included. Outcomes were assessed utilizing the 
Modified Mallet Classification (MMC) scores and range of motion measurements. 

Results 

Twenty-two patients with C5-7 injuries underwent tendon transfers to improve shoulder external 
rotation over a five-year period at two institutions, with 11 sex-matched patients in each of the 
single tendon (1TT) and double tendon (2TT) transfer groups. The average age at the time of 
surgery was 3.6 years (range: 1.0 -5.4 years) in the 1TT and 4.1 years (range: 2.1-12.7 years) in 
the 2TT group. Both 1TT and 2TT groups demonstrated similar average pre-operative total 



MMC scores of 14.6 and 15.1, respectively. The average MMC internal rotation score was 3.55 
for the 1TT group and 3.82 for 2TT group pre-operatively (p=0.19), and 2.73 and 2.64, 
respectively, post-operatively (p=0.27). When comparing individual components of the MMC 
pre- and post-operatively, significant improvements were observed in both the 1TT and 2TT 
groups for global abduction (p<0.05 and p<0.01, respectively) and external rotation (p<0.01 for 
both). The MMC hand-to-neck scores were significantly improved in the 2TT group (p<0.05) but 
not in the 1TT group (p=0.053). Internal rotation scores significantly decreased in both groups 
(p<0.001). Average total MMC scores at final follow-up appointments for 1TT and 2TT groups 
were 17.1 and 16.9, respectively (p=0.83). Both groups demonstrated significant aggregate 
increases in scores compared to the pre-operative MMC scores (p<0.01). 

Conclusions 

1TT and 2TT procedures result in substantial gains in upper extremity function for patients with 
C5-7 BPBP as measured by the MMC, specifically within the global abduction and external 
rotation subcategories. Loss of midline function is a potential complication regardless of 
transferring one or two tendons when trying to improve external rotation outcomes in BPBP 
patients with C5-C7 nerve root injuries. 
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#HS13 Hgba1C and Infection in Diabetic Elective Hand Surgery (2012-2018)  
Loretta Coady-Fariborzian, MD1,2; Christy M Anstead, ARNP-BC3, (1)Plastic Surgery Section, 
Malcom Randall VA Medical Center, Gainesville, FL, (2)University of Florida, Gainesville, FL, 
(3)Malcom Randall VA Medical Center, Gainesville, FL  

Introduction: Poorly controlled diabetes is a known risk factor for surgical wound infections. 
Hemoglobin A1C is an indicator of glucose control over a three month period. The plastic 
surgery service at the Malcom Randall VA Medical Center began screening perioperative 
hemoglobin A1C (Hgba1c) levels prior to surgery starting August 1, 2015 when a trend in 
infectious complications was noted in diabetics. We made a cutoff value of <8% for elective 
hand surgery. 

Materials and Methods: The IRB approved a seven year retrospective chart review 
(#201900402) from January 1, 2012 through December 31, 2018 where we reviewed all our 
elective hand surgery cases. Diabetic patients were identified from the “problem list” on the 
history and physical. Data collected included type of surgery, Hgba1C levels within three months 
prior to surgery, glucose finger sticks the day of surgery, and infectious complications up to 30 
days after surgery. A Fisher exact test using a p value of < 0.05 was used to determine if the 
difference in number of infectious complications after Hgba1C levels were monitored was 
statistically significant. A logistic regression analysis using a p value of < 0.05 was performed to 
determine if there was a statistically significant relationship between infectious complications 
and Hgba1C levels, preoperative finger stick glucose values, or timing of surgery. 

Results: Eight hundred forty-eight patients were recorded in the data base. Four hundred thirty 
five patients with diabetes had surgery before the screening date and 16 (3.68%) had infectious 



complications. Four hundred thirteen diabetic patients had surgery after the screening began and 
11 (2.66%) had infectious complications. Infection complication rates between the two time 
points were not statistically significant (p=0.44). All major complications (3) requiring a return 
to the OR involved the original surgery within the flexor sheath and took place before the 
screening value was enforced. This was not statistically significant (p=0.25). A logistic 
regression analysis found no correlation with infectious complications based on the three 
variables of screening date (p=0.99), preoperative finger stick values (p=0.12), or Hgba1c levels 
(p=0.29). 

Conclusion: The data did not support our clinic’s strict guidelines for enforcing Hgba1c cutoff 
levels prior to elective hand surgery; however, we are continuing to screen as part of the general 
health assessment during the preoperative appointment and will continue to enforce levels <8% 
when the flexor sheath is likely to be violated as a general precaution. 

 
Concurrent Scientific Abstract Session I  
#HS14 The effect of smoking on complications following hand surgery  
Brian H Cho, MD1, Keith T Aziz, MD1; Aviram M Giladi, MD, MS2, (1)Johns Hopkins 
University School of Medicine, Baltimore, MD, (2)The Curtis National Hand Center, Baltimore, 
MD  

Introduction 

Smoking is a prevalent modifiable risk factor that has been associated with many adverse 
postoperative outcomes across numerous surgical specialties. In this study, we examine the 
impact of smoking on short term (30-day) complications in patients undergoing hand surgery 
procedures. 

  

Materials and Methods 

The American College of Surgeons National Surgical Quality Improvement Program (ACS-
NSQIP) data sets were queried for all patients who underwent hand surgery from 2011 to 2016. 
Hand surgery procedures were categorized as either trauma-related or elective. Cohorts were 
divided into smoking and nonsmoking and compared in terms of demographic characteristics, 
comorbidities, and postoperative complications. Multivariable logistic regression models were 
used to control for patient demographics and comorbidities in assessing the association between 
smoking and post-operative major and minor complications. 

  

Results 

Of the 48,370 patients who underwent hand surgery from 2011 to 2016, 22% (N=10,577) of 
patients reported active smoking. Compared to nonsmokers, smokers were more likely to be 



younger (45 vs. 53 years, P<0.05), male (55% vs. 42%, P<0.05), and have a lower body mass 
index (26.9 vs. 27.8, P<0.05). Additionally, they were more likely to have a higher American 
Society of Anesthesiologists (ASA) classification (2.1 vs. 1.9, P<0.05), and report dyspnea 
(P<0.05) and chronic obstructive pulmonary disease (COPD) (P<0.05). Multivariable logistic 
regression identified an independent association between smoking and major complications 
(odds ratio; 1.34, 95% CI, 1.09-1.63; P<0.05) and infection (odds ratio; 1.37, 95% CI, 1.14-1.64; 
P<0.05). Smoking was not associated with other minor complications (odds ratio; 1.09, 95% CI, 
0.89-1.33, P=0.40). Sub-group analysis identified that for trauma-related procedures, smoking 
was associated with major complications (odds ratio; 1.38, 95% CI, 1.09-1.75; p<0.05). In 
patients who underwent elective hand surgery procedures, smoking was not associated with an 
increased risk for minor, major, or infectious complications. 

  

Conclusions 

A substantial proportion of patients undergoing hand surgery are smokers. These patients may be 
at a significantly higher odds of major complications and infections than nonsmokers. Smoking 
status and cessation remains an important discussion topic during the preoperative consultation 
before hand surgery.  

  

 

 
Concurrent Scientific Abstract Session I  
#HS15 Timing of Complications Following Hand Surgery  



Nitin Goyal, MD, Daniel D. Bohl, MD, MPH; Robert W. Wysocki, MD, Rush University 
Medical Center, Chicago, IL  

Introduction 

The incidence and corresponding risk factors for complications following several hand surgeries 
have been well described in the literature. Despite the well-studied incidence of adverse events 
following hand procedures, few studies have characterized the timing of complications. Our 
purpose was to characterize the timeline of eight postoperative complications following hand 
surgery, with stratification between outpatient and inpatient procedures.  

  

Methods 

Patients undergoing hand, wrist, and forearm procedures from 2005-2016 were identified in the 
American College of Surgeons National Surgical Quality Improvement Program database. Cases 
were stratified as to whether they were performed in an outpatient setting or inpatient setting. 
The following eight postoperative adverse events were analyzed: myocardial infarction, sepsis, 
pulmonary embolism, acute kidney injury, pneumonia, deep vein thrombosis, urinary tract 
infection, and surgical site infection. Timing of each adverse event was characterized by 
determining the median postoperative day of diagnosis along with the interquartile range and 
middle 80% to assess spread. Non-parametric Wilcoxon rank-sum tests were utilized to compare 
adverse event timing between inpatient and outpatient hand, wrist, and forearm surgery.  

  

Results 

A total of 59,040 patients met inclusion criteria for this study. The median postoperative day of 
diagnosis (interquartile range) for each adverse event was as follows: myocardial infarction 1 (1-
3), sepsis 1 (0-8), pulmonary embolism 2 (2-16), acute kidney injury 3 (1-13), pneumonia 6 (2-
14), deep vein thrombosis 9 (3-21), urinary tract infection 13 (5-19), surgical site infection 14 (7-
21) (Figure 1) Timing was statistically significantly earlier in inpatients compared to outpatients 
for sepsis (day 1 [interquartile range 0-4] versus day 15 [interquartile range 7-22], p<0.001), 
acute kidney injury (day 2 [interquartile range 1-7], versus day 14 [4-21], p=0.012), pneumonia 
(day 3.5 [1-10] versus day 14 [7-23], p=0.001), deep vein thrombosis (day 6 [3-12] versus day 21 
[12-23], p=0.007), urinary tract infection (day 6 [0-16] versus day 15 [7.5-20.5], p=0.001), and 
surgical site infection (day 8 [0-16] versus day 15 [10-22], p<0.001) (Figure 2).  

  

Conclusions 



This study characterizes postoperative adverse event timing following hand surgery. Surgeons 
should have the lowest threshold for testing for each complication during the time period of 
greatest risk. 

  

 

 
Concurrent Scientific Abstract Session II  
#HS16 Wide Awake Local Anesthesia Surgery with Epinepherine is Safe: A Series of 4,287 
Consecutive Hand & Upper Extremity Procedures  
Asif Ilyas, MD1, Jonas Matzon, MD2; Ricky Mcentee, BS3, (1)Orthopaedics, Rothman Institute 
at Thomas Jefferson University, Philadelphia, PA, (2)Rothman Institute at Thomas Jefferson 
University, Philadelphia, PA, (3)Thomas Jefferson University, Philadelphia, PA  



INTRODUCTION 

Hand and upper extremity surgery performed wide awake involves the use of a local anesthetic 
and epinephrine. Controversy persists as to whether epinephrine is safe for use in the hand. This 
study aimed to evaluate the safety of epinephrine in hand and upper extremity surgery. The 
hypothesis was that epinephrine is safe and may be utilized for a wide breadth of surgical 
procedures in the hand and upper extremity. 

METHODS 

A four-year retrospective chart review was conducted of consecutive patients undergoing wide 
awake surgery with local anesthesia and epinephrine by two surgeons at a single institution. Data 
collected included patient demographics, procedure volume, procedure types, surgical setting, 
and complications relating to epinephrine use. 

RESULTS 

Over the study period, 4,054 consecutive patients underwent 4,287 procedures utilizing wide 
awake surgery with local anesthesia and epinephrine. The average patient age was 59 years, and 
64% of patients were females. There were zero complications related to the use of epinephrine, 
with no cases of tissue necrosis, phentolamine reversal, anaphylaxis, or readmission. There were 
no cases where conversion to general anesthesia or monitored anesthesia care was required. 

CONCLUSION 

This analysis of over 4000 consecutive patients undergoing wide awake hand and upper 
extremity surgery with epinephrine confirms that epinephrine use is safe; with no cases of tissue 
necrosis, reversal, readmission, anaphylaxis, or anesthetic conversion identified. 

 
Concurrent Scientific Abstract Session II  
#HS17 Misvaluation of Hospital-Based Upper Extremity Surgery across Payment, Relative 
Value Units, and Operative Time  
Suresh K Nayar, MD1, Keith T Aziz, MD2, Dawn M. Laporte, MD3, Ryan M. Zimmerman, MD4, 
Uma Srikumaran, MD5; Aviram M Giladi, MD, MS6, (1)Johns Hopkins University, Baltimore, 
MD, (2)Johns Hopkins University School of Medicine, Baltimore, MD, (3)Orthopaedics, Johns 
Hopkins Hospital, Baltimore, MD, (4)Greater Chesapeake Hand Specialists, Lutherville, MD, 
(5)Department of Orthopedic Surgery, Johns Hopkins University, Baltimore, MD, (6)The Curtis 
National Hand Center, Baltimore, MD  

Purpose: To determine whether differences in estimated operative times between the Centers for 

Medicare & Medicaid Services (CMS) and the National Surgical Quality Improvement Program 



(NSQIP) contribute to payment and work relative value unit (wRVU) misvaluation for hospital-

based hand and upper extremity procedures. 

Methods and Methods: Data on wRVUs, payments, and estimated operative times were 

collected from CMS for 53 procedures. Using regression analysis, we compared relationships 

between these variables, in addition to actual median operative times as reported in the NSQIP 

database, from 2011 to 2016. We then determined which procedures may be over-valued or 

under-valued based on operative time. Procedures were further analyzed in elective and trauma 

subsets. 

Results: There was a wide discrepancy between CMS and NSQIP operative times (R²=0.49), 

with 60% of CMS times being longer than NSQIP times. Payments were more strongly 

correlated with CMS operative times (R²=0.55) than with NSQIP operative times (R²=0.24) 

(Figure 1). Similarly, wRVUs were more strongly correlated with CMS operative times 

(R²=0.84) than with NSQIP operative times (R2=0.51). In general, for trauma-related procedures, 

any distal radius open reduction internal fixation (ORIF) was considered over-valued while any 

ORIF proximal to the distal radius was considered under-valued in analysis of both databases 

(Figure 2A). Nearly all elective tendon procedures were considered under-valued (Figure 2B). 

Thirty-nine percent of trauma procedures were considered under-valued compared to 70% of 

elective procedures. Notable compensation differences were found between pairs of procedures 

with similar indications. These included: trapeziectomy versus ligament reconstruction and 

tendon interposition, epicondyle debridement with tendon repair versus denervation, proximal 

row carpectomy versus four corner fusion, and distal radius open versus percutaneous fixation. 



Conclusions: CMS may misvalue payment and wRVU rates of hospital-based hand procedures 

due to inaccurate operative time estimates.  By identifying which hospital-based hand surgeries 

are misvalued in terms of payment and wRVU per operative time, providers and payers may be 

able to address these imbalances and reduce inappropriate care delivery incentives. 

 



 



 

 
Concurrent Scientific Abstract Session II  
#HS18 Overall opioid consumption is not associated with the amount of opioids 
administered and prescribed on the day of upper extremity surgery  
Bryan Hozack, MD, Rothman Institute, Philadelphia, PA  

Introduction:  

Orthopaedic surgeons need to better understand the effect their opioid prescribing habits may 
have on their patients. Prescription Drug Monitoring Programs (PDMPs) accurately record the 
amount of controlled substance prescriptions filled. The purpose of our study was to evaluate 
whether the type of procedure or initial amount of opioids prescribed postoperatively would lead 
to increased opioids consumed. 

Materials & Methods:  



Consecutive patients undergoing upper extremity surgery at one surgical center were enrolled. 
The medical record and Pennsylvania PDMP website were used to record all prescriptions of 
controlled substances consumed intraoperatively, consumed in the recovery room, and 
prescriptions filled for six months following the procedure. Morphine equivalent units (MEUs) 
were used to quantify the amount of opioids prescribed. 

Results: 

290 patients were included in the study. The mean MEUs administered intraoperatively was 25.1 
(range 0 – 50). The mean MEUs provided in the recovery room was 2.9 (range 0-60). The mean 
MEUs prescribed on the day of surgery was 155.6 per prescription (range, 137–178 MEUs). A 
155.6 MEU is equivalent to 35 pills of Tylenol #3 or 21 pills of oxycodone 5 mg. We used 
Pearson’s correlation coefficient of r = 0 meaning no/weak correlation and r = 1 meaning a 
strong correlation. Neither MEUs provided intraoperatively or in recovery, nor MEUs prescribed 
postoperatively correlated with prescriptions filled (r = 0.13, 0.02, 0.09, respectively). Although 
patients undergoing bony procedures were prescribed more opioids (p < 0.001), opioid 
consumption intraoperatively, in recovery, and prescriptions filled were not significantly 
different (p = 0.23, 0.64, 0.78 respectively).  

Conclusions: 

The MEUs administered and prescribed on the day of surgery did not affect the amount of 
prescriptions filled postoperatively. Finally, patients undergoing bony procedures were 
prescribed more opioids than patients undergoing soft tissue procedures, but they did not 
consume or fill more opioids postoperatively. 

 
Concurrent Scientific Abstract Session II  
#HS19 Medicaid Payer Status is Associated with Increased 90-Day Morbidity and 
Resource Utilization Following Primary Shoulder Arthroplasty: a Propensity-Score-
Matched Analysis  
Kevin Xavier Farley, BS1, David Shau, MD2, Michael Brandon Gottschalk, MD1, Charles A 
Daly, MD1; Eric R Wagner, MD, MS2, (1)Emory University, Atlanta, GA, (2)Emory University, 
Department of Orthopaedics, Atlanta, GA  

INTRODUCTION: Medicaid payer status has been shown to affect risk-adjusted patient 
outcomes and healthcare utilization across multiple medical specialties and orthopaedic 
procedures. However, the impact of Medicaid payer status on 90-day morbidity and resource 
utilization following primary shoulder arthroplasty (reverse, total, and hemi) has not yet been 
assessed. The purpose of this study was to examine 90-day readmission and reoperation rates, 
hospital length of stay (LOS), and direct cost following primary shoulder arthroplasty. 

METHODS: The National Readmission Database (NRD) was queried for all patients 
undergoing primary reverse, total, and hemi- shoulder arthroplasty (aTSA, rTSA, HA) from 2011 
to 2016. The corresponding “Medicaid” or “non-Medicaid” payer status were determined. One-
to-one matching between the payer groups and type of arthroplasty (reverse, total, or hemi) was 



performed, and the relative risk (RR) and 95% confidence interval (CI) for 90-day readmission 
and reoperation rates were calculated along with a comparison of LOS and cost between the 
propensity score matched cohorts. 

RESULTS: A total of 4,667 Medicaid and 161,147 non-Medicaid patients were identified from 
the 2011-2016 NRDs. Propensity score analysis was performed, and 4,637 Medicaid patients 
were matched to 4,637 non-Medicaid patients, each with 1504 (32.4%) rTSAs, 1934 (41.7%) 
aTSAs, and 1199 (25.9%) HAs. Patients with Medicaid payer status yielded significant increase 
in 90-day all-cause readmission rates of 11.6% vs 9.3% (p < 0.001; RR = 1.14 [95% CI, 1.06 to 
1.22]), 90-day shoulder-related readmission rates of 3.3% versus 2.3% (p = 0.004; RR = 1.22 
[95% CI, 1.05 to 1.41]), and 90-day reoperation rates of 2.0% vs. 1.3% (p = 0.008, RR=1.27 
[95% CI, 1.05 to 1.54]). Furthermore, there was an increased risk of extended LOS ≥ 3 days 
(14.8% versus 12.0%; p < 0.001; RR = 1.14 [95% CI, 1.07 to 1.21]) along with increased direct 
cost ($20,300 versus $19,188; p < 0.001). 

DISCUSSION AND CONCLUSION: This study demonstrates that Medicaid payer status is 
independently associated with increased 90-day readmission and reoperation rates, LOS, and 
direct cost following primary shoulder arthroplasty. With the evolving healthcare climate, 
providers may have a disincentive to treat certain patient populations who require increased 
resource utilization following surgery, such as Medicaid insurance status. Therefore, risk 
adjustment models accounting for risk factors, such as Medicaid payer status, are necessary to 
avoid decreased access to care for this patient population and to avoid the negative financial 
impacts of taking care of these patients for physicians and hospitals. 

 
Concurrent Scientific Abstract Session II  
#HS20 Prospective Randomized Trial Studying the Effects of Pre-Operative Opioid 
Counseling on Post-Operative Opioid Consumption after Outpatient Upper Extremity 
Orthopaedic Surgery  
Asif Ilyas, MD1; Michael Reynolds, BS2, (1)Orthopaedics, Rothman Institute at Thomas 
Jefferson University, Philadelphia, PA, (2)Thomas Jefferson University, Philadelphia, PA  

Hypothesis  
Postoperative pain management and opioid consumption following outpatient hand surgery may 
be influenced by a number of variables including pre-operative counseling, type of procedure or 
anesthetic, and patient demographics. A prospective randomized study was undertaken to 
understand the effect of pre-operative opioid counseling on opioid consumption and to 
understand typical opioid consumption patterns following common outpatient upper extremity 
orthopaedic surgeries. The hypothesis was that patients who received pre-operative opioid 
counseling would consume less post-operative opioid medication and experience greater 
satisfaction with pain management. 

 
Methods  
Eighty-one patients undergoing outpatient shoulder, elbow, and wrist orthopaedic surgeries were 
prospectively randomized to receive pre-operative opioid counseling. Data collected included 



patient demographics, procedure and anesthesia type, and amount and type of opioid prescribed. 
Surveys was administered to patients on the day of surgery and “pain diaries” were given to each 
patient to ascertain the number of pills taken, daily visual analog pain scores (VAS), adverse 
events, and attitude toward their pain experience. 

Results 
A total of 39 patients were randomized to receive pre-operative counseling and 42 were 
randomized to not being counseled. On average, 26.8 pills were prescribed to each patient. Pre-
operative counseling significantly reduced the total number of pills consumed to 10.6 pills versus 
15.4 pills among those who were not counseled (p < 0.01). In addition, patients were satisfied 
with their post-operative pain experience and with no difference in refill rates between groups. 

Conclusion:  
Preoperative counseling significantly reduced the number of pills consumed by patients 
undergoing outpatient upper extremity orthopaedic surgery. Overall patients were satisfied with 
their pain experience with no difference in refill rates in either group. Many more opioids were 
prescribed than needed. 

 
Concurrent Scientific Abstract Session II  
#HS21 Complications and Prolonged Postoperative Opioid Use in Four Corner Arthrodesis 
and Proximal Row Carpectomy  
Neill Yun Li, MD1, Alexander S Kuczmarski, BS, MS2, Andrew Hresko, BA3, Avi Goodman, 
MD4, Joseph Gil, MD1; Alan H Daniels, MD5, (1)Brown University, Providence, RI, (2)Warren 
Alpert Medical School of Brown University, Providence, RI, (3)Tufts University, Boston, MA, 
(4)Alpert Medical School of Brown University, Providence, RI, (5)Brown University, Warren 
Alpert Medical School, Providence, RI  

Purpose: The purpose of this study was to use a national multi-payer database to identify 
patients undergoing four corner arthrodesis (FCA) or proximal row carpectomy (PRC) to 
determine postoperative opioid use and risk factors for and complications associated with 
prolonged postoperative opioid use.  

  

Methods: The PearlDiver Research Program (www.pearldiverinc.com), containing Humana Inc. 
claims and Medicare files were used to identify undergoing FCA (CPT: 25820, 25825) and PRC 
(CPT: 25215) from 2007 to the first quarter of 2017. Pre-existing comorbidities were identified 
with ICD-9, ICD-10 diagnosis codes. Preoperative opioid use was determined using opioid drug 
codes within three months prior to surgery. Complications were defined by ICD-9, ICD-10 
diagnosis codes, conversion to wrist arthrodesis was defined by CPT (25800, 25805, 25810). 
Prolonged postoperative opioid use was three months from index procedure. A P value <0.05 
was statistically significant.  

  



Results: From 2007 through the first quarter of 2017, 888 patients underwent primary FCA and 
835 patients underwent primary PRC. There were no significant differences in age, gender, race, 
pre-existing comorbidities, or preoperative opioid use between procedures (Table 1).  

 

  

Following FCA, 160 patients (18.0%) had prolonged opioid use compared to 123 patients 
(14.7%) following PRC. After multivariable logistic regression FCA patients were significantly 
more likely to have prolonged opioid use than PRC patients (OR:1.33; 95% CI: 1.02-1.64; 
p=0.033). Patients with prolonged opioid use following FCA were significantly more likely to 
have pulmonary disease, peripheral vascular disease, and depression. Preoperative opioid use 
was the most significant risk factor for prolonged opioid use after FCA (OR: 4.91; 95% CI: 3.37-
7.27; p<0.001) (Table 2). 

  



 

For PRC, pre-existing tobacco use, alcohol abuse, depression, anxiolytic and muscle 
relaxant use, and fibromyalgia were significant risk factors for prolonged postoperative opioid 
use. Preoperative opioid use had the highest risk for prolonged postoperative opioid use 
following PRC (OR: 6.25; 95% CI: 4.01-10.55; p<0.001) (Table 3).  

  

 

  

Patients with prolonged opioid use following FCA had a significantly greater risk of 
implant complications (OR: 4.96; 95% CI: 3.07-7.93; p<0.001) and conversion to TWA (OR: 
3.45; 95% CI: 1.65-6.87; p<0.001) than patients without prolonged opioid use following FCA.  

  

  



Conclusions: This national retrospective analysis finds FCA and PRC carry substantial risks of 
prolonged postoperative opioid use. This adds to movement for the development and 
implementation of multimodal pain regimens that limit reliance on opioids to curb prolonged use 
and dependence, especially after elective procedures or hand and upper extremity procedures. 

  

  

  

  

 
Concurrent Scientific Abstract Session II  
#HS22 Which PROMs do Patients Prefer? A Convergent Mixed Methods Analysis  
Lauren Michelle Shapiro, MD1, Sara L Eppler, MPH, CHES1, Allison K Roe, MD1, Arden 
Morris, MD MPH2; Robin N Kamal, MD1, (1)Stanford University, Redwood City, CA, 
(2)Stanford University, Palo Alto, CA  

Introduction:  

Patient-reported outcome measures (PROMs) are used to evaluate quality of care from the 
patient’s perspective. It is possible that standardized PROMs (e.g. QuickDASH) are inferior in 
their ability to assess outcomes important to patients when compared to patient-specific PROMs 
(e.g. Patient Specific Functional Scale) where patient-stated goals are measured longitudinally. 
We evaluated which PROM (QuickDASH, PSFS) patients preferred and why with a convergent 
mixed-methods approach.  

  

Materials & Methods: 

Patients ≥18 years undergoing elective hand surgery received the QuickDASH and PSFS pre-
operatively and six-weeks post-operatively. Additional questions included: 1) “Which 
questionnaire better addressed your goals during this clinical experience?” 2) “Please explain 
why you chose that questionnaire.” Responsiveness was measured by pre- to post-op change in 
score (analyzed via paired t-test). We analyzed patients’ responses to identify themes in PROM 
preferences using content analysis. Results from the quantitative and qualitative analyses were 
combined into a convergent mixed-methods analysis. 

  

Results: 



25 (65.8%) patients completed all questionnaires. Mean age: 54.8 years (SD18.9), 60% female. 
Preferences were: 77% PSFS, 14% no preference, 9% QuickDASH. The mean improvement for 
the QuickDASH (-10.26; SD 20.4) was less than that of the PSFS (-27.24; SD26.2), p=0.0058. 
Content analysis revealed four themes for preferences of a PROM: survey simplicity, 
personalized assessment, goal-directed, distinct items. 

  

Conclusion:  

Most patients felt the PSFS better measured their goals given that it is a simple, personalized, 
and goal-directed instrument with distinct domains. While standardized PROMs may be better to 
compare across populations, physicians, or conditions, employing PROMs that address patient-
specific goals at point of care may better assess aspects of care most important to patients and 
improve patient-centered and goal-directed care. A combination of these two types of PROMs 
may best inform quality of care, such as using standardized PROMs to assess populations and 
patient-specific PROMs to evaluate individual patient outcomes.  

  

 

  

  



 
Concurrent Scientific Abstract Session II  
#HS23 Medicaid Payer Status is a Predictor of Early Post-operative Pain Following Upper 
Extremity Procedures  
Allison A. Boden, MD1, Lauren Boden, MD2, Stephanie Boden, MD3, Kevin Xavier Farley, BS4; 
Michael Brandon Gottschalk, MD4, (1)University of Miami, Miami, FL, (2)University of 
Pennsylvania, Philadelphia, PA, (3)University of Pittsburgh, Pittsburgh, PA, (4)Emory 
University, Atlanta, GA  

Introduction: As the number of patients receiving insurance through Medicaid increases, it is 
important to understand how patient insurance status relates to outcomes following surgery. The 
purpose of this study was to investigate the relationship between insurance status and patient 
reported pain both before and after upper extremity surgical procedures, specifically patients 
with Medicaid payer status. We hypothesized that patients with Medicaid payer status would 
report higher levels of pre- and post-operative pain and report less post-operative pain relief. 

  

Methods: 376 patients who underwent upper extremity procedures between September 1, 2015 
to July 1, 2017 by a single surgeon at an academic ambulatory surgery center were identified. 
Retrospective review of prospectively collected data was performed in order to obtain patient 
information, including insurance status and visual analog pain scales (VAS-pain) at baseline, 2-
weeks, and 1, 3, and 6-months. VAS-pain scores were compared with t-tests and a multivariate 
linear regression modeling to control for potential confounding. 

  

Results: Pre-operatively and at 2-week, 1-month, and 3-month follow-up, Medicaid patients 
reported statistically significant higher pain levels than patients with Private insurance, finding a 
mean adjusted increase of 0.51 pre-operatively (95% Confidence Interval [CI]: 0.26, 0.77), 0.38 
at 2 weeks (95% CI: 0.15, 0.62), 0.39 at 1-month (95% CI: 0.11, 0.66), and 0.79 at 3-months 
(95% CI: 0.49, 1.09). Pre-operatively and at 3-month follow-up, Medicaid patients reported 
statistically significant higher pain than patients with Medicare, finding increases in VAS-pain of 
0.99 pre-operatively (95% CI: 0.47, 1.50) and 0.94 at 3 months (95% CI: 0.15-1.73). On 
multivariate analysis, there were no differences in pain scores in Medicaid versus uninsured 
patients (all p values > 0.05) or Medicare and privately insured patients (all p values > 0.05). 
There was no difference in pain improvement between any insurance types at any time point (all 
p values > 0.05). 

  

Discussion and Conclusion: Patients with Medicaid report higher levels of pre-operative pain 
and early post-operative pain, but reported the same improvement in pain as patients with other 
types of insurance. As healthcare systems are becoming increasingly dependent on patient-
reported outcomes, including pain, it is important to consider that differences may exist in 
subjective pain depending on insurance status. In addition, a greater understanding of the factors 



influencing preoperative pain levels and postoperative pain relief can help to improve patient 
education of what to expect before and after surgery leading to improved patient care and 
satisfaction. 

  

 

  

  

 

 
Concurrent Scientific Abstract Session II  
#HS24 Impacts of Flexor Pulley Sacrifice on Motion and Work in a Fresh Cadaveric Model  
J. Bradford Hill, MD1, Pooyan Abbasi, MS1, Anthony F. Colon, MD1, Aviram M Giladi, MD, 
MS1, Kenneth R Means Jr, MD1; Ryan D Katz, MD2, (1)The Curtis National Hand Center, 
Baltimore, MD, (2)Curtis Hand Center, The Curtis National Hand Center, Baltimore, MD  

  

  



Introduction:  Modern clinical experience challenges the early biomechnical predictions of 
morbidity from finger flexor pulley loss, specifically at A2 and A4.  This inconsistency may be 
due to limitations with prior biomechanical models.  Our objective was to quantify changes in 
range of motion and work of flexion after pulley loss in a fresh cadaver active motion model. 

  

Methods: Nine fresh, never-frozen cadaver specimens were transected through the radiocarpal 
joint.  All fingers were dissected via a mid-axial incision with oblique extensions into the palm, 
exposing the entire flexor-pulley system.  The hands were mounted on a custom frame with 
proximal flexor digitorum profundus (FDP) tendons separated and individually connected to a 
computer-controlled servomotor.  This allowed simulated full active flexion of the fingers.  A 
load-cell ensured a limit force generation (25N or 50N) to achieve palm touchdown.  The flexor 
pulleys were sequentially excised through multiple iterations/sequences and tested following 
each stage.  The skin was sutured and the fingers were brought through a mean of five runs to 
calculate flexor tendon excursion in finger-to-palm touchdown and work of flexion. 

  

Results:  Of the nine hands, 33 fingers had complete testing.  Three fingers were excluded 
during initial testing with all pulleys intact due to triggering or inability to reach palm 
touchdown.  Three zones of pulley excision were labeled: “A1” (A1) “A2” (A2 and C1) and 
“A4” (A3, C2, and A4).  Each of these zones had a mean length of ~22mm.  Pulley excision at 
any single zone did not result in significant changes in flexor tendon excursion to reach palm 
touchdown.  However, excision of any combination of two zones always resulted in significant 
increases in excursion for finger-to-palm touchdown [Table 1]. Significantly more excursion was 
required when A1 was excised with “A2” (5.4mm, p < 0.001) or “A4” (3.7mm, p < 0.01) [Figure 
1].  Work of flexion was not significantly altered following any degree of pulley excision.   

  

Conclusion:  This study demonstrates that approximately 2cm of flexor pulley sacrifice, at any 
level, is acceptable with regard to flexor tendon excursion and work of flexion.  Our results also 
indicate that the A1 pulley should be preserved when other pulley systems are compromised or 
excised. 

  



  

  

  



 
Concurrent Scientific Abstract Session II  
#HS25 Increased Risk of Carpal Tunnel Syndrome and Trigger Finger in Women Using 
Aromatase Inhibitor Medications  
Andrew Ardeljan, B.S.1,2, Joseph Palmer, D.O.3, Amalia Ardeljan, M.D.4, Rushabh M Vakharia, 
M.D.2, Michael O Madden, D.O.5; Martin W Roche, M.D.2, (1)NSU College of Osteopathic 
Medicine, Davie, FL, (2)Holy Cross Orthopedic Institute, Ft. Lauderdale, FL, (3)Broward 
General Medical Center, Ft. Lauderdale, FL, (4)Holy Cross Hospital, Ft. Lauderdale, FL, 
(5)University of Minnesota, Minneapolis, MN  

Abstract 

INTRODUCTION: There is some evidence to suggest that aromatase inhibitor (AI) 
medications may be associated with an increased risk of musculoskeletal conditions of the hand 
such as carpal tunnel syndrome (CTS) and trigger finger (TF). Most of the current evidence 
appears to be in the form of case studies, suggesting a need for further investigation. Therefore, 
the purpose of our study was to determine if use of aromatase inhibitors is associated with an 
increased risk of CTS or TF.   

METHODS: A Humana patient-population consisting of 8 million lives was retrospectively 
analyzed from 2007 to 2017 using International Classification of Disease, 9th Revision (ICD-9) 
and 10th Revision (ICD-10) codes. Patients who used AI medications were queried using drug 
codes for anastrozole, exemestane, or letrozole. Males were excluded from the study, as most of 
the literature regarding this subject pertains to females. Patients with CTS were identified using 
ICD-9 code: 35.40 and ICD-10 code: G56.00. Patients with TF were identified using ICD-9 
code: 727.03 and ICD-10 code: M65.30. The query yielded a total of 117,740 patients. Patients 
who used AI medication served as the study population and were matched to the control group 
by age, body mass index (BMI), diabetes mellitus, hyperlipidemia, hypertension, and tobacco 
use, creating two cohorts of 58,870 patients each. Logistic regression was used to calculate odds 
ratios (OR). A p-value of less than 0.05 was considered significant.  

RESULTS: Patients in the study had increased incidence and odds (OR; 1.84; 95%CI: 1.71 – 
1.99, p<0.0001) of developing CTS and increased incidence and odds (OR: 3.38; 95%CI: 3.00 – 
3.76, p<0.0001) of developing TF within 1 year of using AI medications.  

CONCLUSION: Our study demonstrates that females who used AI medication were at 
increased risk of developing CTS or TF within 1 year of use. This was the first study, to our 
knowledge, which analyzed these associations with a population of this magnitude. It is 
important to emphasize that our reported findings should not be interpreted as a means of 
undermining the therapeutic effectiveness of AI medication, but rather, to help  make hand 
surgeons aware of these associations and develop prophylactic measures, and provide a nidus for 
further investigation on the topic.   
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#HS26 Corticosteroid Injections Increase the Risk of Infection for Subsequent Trigger 
Finger Release Surgery  
Cory Lebowitz, DO1, Jonas Matzon, MD2, Pedro K Beredjiklian, MD3, Kevin F Lutsky, MD4, 
Jack Graham, MD5; Ludovico Lucenti, MD6, (1)Rowan University School of Osteopathic 
Medicine, Stratford, NJ, (2)Rothman Institute at Thomas Jefferson University, Philadelphia, PA, 
(3)Rothman Institute, Philadelphia, PA, (4)The Rothman Institute, Philadelphia, PA, (5)Thomas 
Jefferson University, Philadelphia, PA, (6)Vittorio Emanuele Hospital, Catania, Italy  

INTRODUCTION: The effect of corticosteroid injections (CSIs) on subsequent trigger finger 
release surgery is poorly understood. We hypothesized that CSIs increase the risk of infection 
and the risk is time-dependent with injections closer to surgery carrying greater risk. 

METHODS: We retrospectively evaluated patients undergoing trigger finger release over a 2-
year period. We collected demographic information, medical comorbidities, trigger finger(s) 
operated on, presence of a prior CSI, date of most recent CSI, post-operative signs of infection, 
and need for surgery due to deep infection. Superficial infection was defined per the Centers for 
Disease Control criteria. Deep infection was defined as the need for surgery related to a surgical 
site infection.  

RESULTS: Of 2480 fingers undergoing trigger release, 2.1% developed an infection – 1.7% 
superficial/0.5% deep. Prior to surgery, 1137 fingers had no CSI (1.5% superficial 
infection/0.1% deep infection) while 1343 had a CSI (1.8% superficial infection/0.8% deep 
infection). This difference in deep infection rate was significant with an odds ratio of 9.38 (p 
=0.03). Time from CSI to surgery was significantly shorter for fingers that developed a deep 
infection (82 days) compared to fingers that developed a superficial infection (194 days) (p 
=0.03). The odds ratio of developing a deep infection in patients who were operated on within 90 
days (8 infections in 395 fingers) of an injection was 6.51 (95% CI 1.71-24.67) compared to 
patients who were operated on greater than 90 days after injection (3 infections in 948 fingers) (p 
= 0.006). 

DISCUSSION and CONCLUSIONS: Preoperative CSIs substantially increase the rate of deep 
infection following trigger finger release surgery. The risk of deep postoperative infection after 



CSI seems to be time dependent with closer proximity between injection and trigger finger 
release having higher risk of infection. We recommend avoiding trigger finger release surgery 
within 90 days of a CSI. 

 
Concurrent Scientific Abstract Session II  
#HS27 Reoperation following zone II flexor tendon repair  
Luca Bruin, BSc1, Jonathan Lans, MD2, Frederick Wang, MD1, Kyle R Eberlin, MD3; Neal C 
Chen, MD4, (1)Massachusetts General Hospital, Boston, MA, (2)Orthopaedic Hand and Upper 
Extremity Service, Massachusetts General Hospital, Massachusetts General Hospital/Harvard 
Medical School, Boston, MA, (3)Orthopaedic Hand and Upper Extremity Service, Massachusetts 
General Hospital, Massachusetts General Hospital, Boston, MA, (4)Massachusetts General 
Hospital/Harvard Medical School, Boston, MA  

Background: The goal of surgical tendon repair is to perform a repair with sufficient strength to 
withstand the forces encountered during rehabilitation. Reoperation have been reported to occur 
in about 6% of patients. In zone II injuries, older age, injury severity and smoking have been 
associated with inferior results. Although, clinical studies specifically assessing reoperation after 
zone II flexor tendon repair are uncommon, non-sharp mechanisms of injury and combined 
FDP/FDS injuries have been suggested to be associated with reoperation. Biomechanical studies 
suggest that the strength of repair of core-suture techniques varies widely. However, there are few 
studies that demonstrate that these biomechanical differences are clinically relevant. We 
hypothesized that the core-suture technique is related to reoperation after zone II flexor tendon 
repair. 

 

Methods: We retrospectively identified 237 adult patients that underwent primary zone II flexor 
tendon repair of 298 fingers, from 2000 to 2016 at three urban academic medical centers. The 
median patient age was 33 years (IQR:25-45) and 165 (70%) patients were male, these were 
followed for a median of 1.9 years (IQR:0.3-6.6). Both FDP and FDS tendons were repaired in 
209 (70%) fingers, in 48 fingers (16%) the FDS was excised and the FDP was repaired, and in 41 
fingers (14%) the FDS was unaddressed and the FDP was repaired. For the FDP tendon, a Kessler-
type repair was most commonly performed (n=194, 77%), followed by the Modified Becker repair 
(n=22, 8.7%). For the FDS, a modified Kessler repair was most common (n=116, 64%), followed 
by a figure-of-8 suture (n=28, 15%). We performed multivariable analysis to identify factors 
associated with reoperation. 

 

Results: Fifty-six (19%) fingers in 48 (20%) patients underwent a reoperation at a median of 4.8 
(IQR:2.7-7.8) months. Indications for reoperation included adhesions (n=40, 71%), suspected 
tendon rupture (n=13, 23%) or infection (n=3, 5.4%). Complications without reoperation included 
finger stiffness (n=44, 20%), clinical re-rupture (n=6, 2.5%) and infection (n=4, 1.7%). 
Multivariable analysis showed: (1) age above 60 years (OR 7.5, 95% CI:2.5-22.3, p<0.001), (2) 
insurance through worker’s compensation (OR 18, 95% CI:6.3-53, p<0.001), (3) and FDP tendon 



repair with a Kessler-type repair (OR 3.1, 95% CI:1.4-6.8, p=0.006) compared to other techniques, 
were independently associated with reoperation. 

 

Conclusion: Kessler repair technique for repair of the FDP was independently associated with 
reoperation, as well as older age and worker’s compensation. The biomechanical strength of the 
core-suture repair appears to have clinical relevance based on our data. 
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#HS28 Wound Healing Complications in Diabetics Undergoing Carpal Tunnel and Trigger 
finger release: A retrospective cohort study  
Benjamin K Gundlach, MD1, Jeffrey N. Lawton, MD2; John R. Lien, MD2, (1)University of 
Michigan, Ann Arbor, MI, (2)Orthopaedic Surgery, University of Michigan, Ann Arbor, MI  

HYPOTHESIS 
Compared to non-diabetic controls, patients with diabetes mellitus will have an increased 
association with wound healing complications after undergoing either trigger finger (TFR), or 
carpal tunnel release (CTR). Secondarily, diabetic patients with higher peri-operative 
hemoglobin A1C values will have an increased association with wound healing complications.  
 
METHODS 
•Experimental and control patients were retrospectively collected, consecutively, in an 
approximately 1:1 ratio based upon procedure from our hospital database between 2014-2018.  
•Inclusion criteria: Underwent open CTR and/or TFR. For the experimental group, a preexisting 
diagnosis of Diabetes Mellitus (DM) with an A1C drawn within 90 days of surgery.  
•Exclusion criteria: Concurrent bony/fracture work, systemic immunosuppression/chemotherapy, 
active malignancy, hypothyroidism, or autoimmune disorder.  
•Wound healing complications were defined as either surgical site infection (SSI), wound 
dehiscence, and/or delayed wound healing. 
•Chi-square testing was used to compare control vs experimental groups with wound healing 
complications and univariate logistic regression to examine predictive effect of covariates on 
wound complications 
•Sub-analysis of diabetic peri-operative A1C collected within 90 days of surgery and any 
associated wound healing complications was performed using a logistic regression model. 
 
RESULTS 
•There were 259 non-diabetic, and 262 diabetic patients. Both groups underwent 336 procedures, 
making a combined 672 procedures. 
•36 complications in the experimental group (23 infections requiring antibiotics), 9 in the control 
group (4 infections requiring antibiotics). All patients diagnosed with an SSI improved with an 
outpatient course of antibiotics. 
•There was a significant difference in associated wound complications comparing diabetics and 



controls with Chi-Square testing X^2 =17.536, P <.001. Further univariate analysis demonstrated 
an odds ratio of 4.388 (95% CI 2.08 - 9.26).  
•Among diabetics, univariate regression resulted in an odds ratio of 2.55 (P=0.043, 95% CI 1.03 
- 6.33) at an A1C above 6.5. 
•Univariate analysis revealed non-significant association in both the whole, and diabetic only, 
population (p=0.29, 0.159) with regard to smoking. 
 
SUMMARY 
•There was a significant higher rate of associated wound healing complications in diabetics 
undergoing CTR/TFR when compared to nondiabetics.  
•Among diabetics, a HgA1C greater than 6.5 had an increased association with wound healing 
complications when compared to those below 6.5. 
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Materi Miranda, OTD, CHT1, Samantha Kogler, OTS2, Carly Jo Kersavage, OTS2, Kyle Turcott, 
OTS2, Lucas Richer, OTS2, Maggie Miller, OTS2; Cynthia Ivy, OTD, OTR/L, M.Ed., CHT2, 
(1)Northern Arizona University, gilbert, AZ, (2)Northern Arizona University, Phoenix, AZ  

Abstract 
Introduction 

There are a variety of options available for rehabilitative treatments of zone II flexor 

tendon repairs. A survey was distributed to understand current therapy approaches in the 

postoperative management of zone II flexor tendon repairs and compare them to recent literature 

deemed “best practice”.  

Methods 

A survey was developed through consultation with an expert in the field, a focus group 

and a sample survey. It was then sent through the email list provided by the Hand Therapy 

Certification Commission to determine current trends in immobilizing and treating flexor tendon 

repairs. The survey management tool utilized was Qualtrics™. The survey was delivered to 

2,559 certified hand therapists on 1/23/2018 with the completion date 3/13/2018. The majority of 

answers from the survey were compared to best practice and determined to be consistent or 



inconsistent. Best practice was determined by reviewing the literature and examining the 

Maintenance of Certification of Best Practice for Flexor Tendons from the American Association 

of Hand Surgery. 

Results 

There were 458 respondents, a response rate of 17.69% (458). Three survey answers were 

consistent with best practice while four answers were inconsistent. The remaining questions did 

not have a well-defined best practice correlation.  

Conclusion 

There is inconsistency between current research on best practice and the survey findings for 

when early active range of motion is initiated, return to unrestricted activity, and initiation of 

tenodesis/synergistic wrist motion. Consistency between best practice and survey findings 

include initiation of light functional tasks, time frames for making a full fist, and orthosis 

cessation. 

 
Concurrent Scientific Abstract Session II  
#HS30 Biomechanical Comparison of Tendon-to-Tendon Attachment Constructs for 
Tendon Reconstructions and Transfers  
Christian Athens, DO1, Joshua A Gillis, MD, BSc2, Aaron Paul, MD1, Peter Rhee, DO, MS3; 
Steven L Moran, MD1, (1)Mayo Clinic, Rochester, MN, (2)Division of Plastic Surgery, 
Dalhousie University, Halifax, NS, Canada, (3)Orthopaedic Surgery, Mayo Clinic, Rochester, 
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Biomechanical Comparison of Tendon-to-Tendon Attachment Constructs for Tendon 
Reconstructions and Transfers Abstract Purpose: Tendon-to-tendon attachments sites for tendon 
reconstructions or transfers must be stable enough to withstand early mobilization in the 
immediate postoperative period in order to enhance function and decrease adhesion formation. 
The purpose of this study was to compare the strength, bulk, and frictional force of common 
tendon -to-tendon attachment constructs or weaves. Methods: A biomechanical study was 
performed utilizing 80 cadaveric lower extremity tendons to compare four common tendon 
weave constructs, the Pulvertaft (PT); end-weave (EW); single-pass, side-to-side (SP-STS); and 
simple, side-to-side (STS) attachments. The main outcome measures investigated included 
tendon morphology, frictional force, measured in a novel tissue simulator, and the strength of the 



different constructs by linear loading with a tensile testing machine. Results: A total of 40 tendon 
pairs, 10 per repair group were biomechanically evaluated and outcomes were compared. There 
were no significant differences in the native tendon (p=0.334) and repair site (p=0.564) cross-
sectional area, and no difference in the added bulk of the repair (p=0.663) between the repair 
groups. Frictional resistance was not significantly different between the groups. The SP-STS 
repair was significantly stronger, stiffer, and exhibited less displacement compared to the other 
constructs. Conclusion: The SP-STS is significantly stronger, without a significant difference in 
bulk and frictional resistance compared to the PT, EW, STS repairs. Clinical Significance: The 
SP-STS is the optimal repair construct for use in tendon transfers and reconstructions to permit 
early active mobilization.  

 
Concurrent Scientific Abstract Session III  
#HS31 Evaluation of Antegrade Intramedullary Compression Screw Fixation of 
Metacarpal Shaft Fractures in a Cadaver Model  
Don Hoang, MD, MHS1, Catphuong L Vu, MD, MPH1; Jerry I Huang, MD2, (1)University of 
Washington, Seattle, WA, (2)Department of Orthopaedics and Sports Medicine, University of 
Washington Medical Center, Seattle, WA  

INTRODUCTION: For displaced metacarpal shaft fractures, a number of surgical 
fixation options exist including the use of intramedullary Kirschner wires, plates and 
screws, and most recently intramedullary headless compression screws (IMHCS). 
IMHCS fixation has been unanimously performed in a retrograde manner. We present 
our study evaluating a novel approach to IMHCS of metacarpal shaft fractures through 
an antegrade approach in a cadaver model.  

MATERIALS & METHODS: We performed antegrade placement of IMHCS in 10 
cadaver hands in each of the thumb through small metacarpals for a total of 50 
samples. Transverse and short oblique fractures were created followed by fracture 
reduction and fixation through a 5-6 mm incision over the dorsal wrist under fluoroscopic 
imaging. Appropriate screw widths and diameters were used based on parameters 
found in a previous CT study evaluating metacarpals shaft canal diameters. We 
evaluated for adequate fracture reduction and fixation with fluoroscopy, for extensor 
mechanism violation and performed measurements of carpometacarpal joint violation. 
We also determined the placement of the guidewire on the metacarpal head relative to 
the dorsal cortex.   

RESULTS: Table 1 depicts our composite results. In each of the fifty metacarpals, we 
achieved successful fracture reduction and fixation (Figure 1) without violation of the 
extensor mechanism at the wrist. Our retrograde guidewire entry point through the 
metacarpal head was found on average to be 4.2 to 4.7mm volar to the dorsal cortex. 
The actual area of CMC joint violation with IMHCS placement was found to be less than 
1% for the thumb, middle, ring and the largest in the index CMC joint at close to 5% 
(Figure 2).  

  



CONCLUSIONS: We have found that placement of the screw through an antegrade 
approach can be performed effectively for proximal and midshaft metacarpal fractures 
involving any of the five hand metacarpals. There is minimal violation of the articular 
surfaces of the trapezium, capitate, and hamate for the thumb, middle, and ring 
metacarpals, with the most involvement with antegrade IMHCS fixation of the index 
metacarpal shaft. This approach successfully avoids defect creation in the extensor 
tendon, sagittal band, and the cartilaginous articular surface of the metacarpal head at 
the metacarpophalangeal joint from a retrograde approach. In this cadaveric study, the 
approach can be done through a minimally invasive 6 mm incision. 
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#HS32 Radiographic Incidence and Functional Outcomes of Scapho-Lunate Ligament 
Injuries undergoing Volar Plate Fixation of Distal Radius Fractures: A Prospective 
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Asif Ilyas, MD1; William Wang, MD2, (1)Orthopaedics, Rothman Institute at Thomas Jefferson 
University, Philadelphia, PA, (2)Thomas Jefferson University, Philadelphia, PA  

INTRODUCTION: 

Scapholunate (SL) ligament injuries can occur concomitantly with distal radius fractures. 
Chronic SL instability is thought to initiate scapholunate advanced collapse (SLAC) and repair 
of an acute SL injury may theoretically prevent carpal instability and subsequent disease 
progression. However, since it is unclear how many SL deficient wrists remain asymptomatic 
and which ones go on to develop a symptomatic SLAC wrist, management of acute SL injury in 
the setting of distal radius fractures (DRF) remains controversial. The purpose of the study is to 
identify the incidence of acute and late presentation of SL injuries in DRF, identify associations 
between fracture pattern and SL injuries and to determine the clinical and functional outcomes of 
DRF with a concomitant and untreated SL injury. 

METHODS: 

One hundred and seventeen patients with DRF, with and without SL widening, and treated with 
volar locked plating were prospectively enrolled. Per protocol, no SL ligament repairs or 
reconstructions were offered in any cases. Patients with DRF with radiographic criteria for an SL 
injury were compared with DRF without a radiographic SL injury. Patients were evaluated at 3 
months and 1 year post-operatively where Quick Disabilities of the Arm, Shoulder, and Hand 
(QDASH) and Patient-Rated Wrist Evaluation (PRWE) questionnaires were obtained. 
Independent student t-test and analysis of variance (ANOVA) was used to compare differences 
in continuous variables between the two cohorts. 

RESULTS: 

Thirty-one (26.5%) patients were found to have SL widening. There was no difference in 
proportion of SL injury within AO fracture type A (32.6% versus 25.8%, p=0.48), type B (11.6% 
versus 12.9%, p=0.85), and type C (55.8% versus 61.3%, p=0.597). Patients with concomitant 
SL widening had less wrist extension at 3 months (52.4 degrees versus 60.8, p=0.034) and at 1 
year (64.5 degrees versus 71.8, p=0.023). There were no differences in wrist flexion, supination, 
pronation, PRWE scores, and Quick Dash scores at 3 months and 1 year. 

CONCLUSION: 

SL injury is a common concomitant injury associated with DRF undergoing surgical repair. No 
association with specific fracture pattern or SL injury type was identified. There are similar 
clinical outcomes between those with untreated SL widening compared to those without in the 
short-term. Further studies would be warranted to investigate the long-term effects of 
concomitant SL diastasis in surgically indicated DRF. 
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#HS33 The Effects of Upper Extremity Elevation on Intra-Cast Pressure and Digital 



Perfusion in a Fiberglass Short Arm Cast Model  
Asif Ilyas, MD1; Brianna Fram, MD2, (1)Orthopaedics, Rothman Institute at Thomas Jefferson 
University, Philadelphia, PA, (2)Thomas Jefferson University, Philadelphia, PA  

INTRODUCTION:  
Conventional wisdom is that elevation of an injured extremity decreases edema and pain, but 
there is also conflicting evidence that limb elevation can also lead to decreased tissue perfusion. 
We sought to determine the relationship of digital artery pressure to arm position and forearm 
skin surface pressure using a short-arm cast experimental setup, to ascertain the safest position 
for the injured casted upper extremity. 

METHODS:  
Twenty-seven volunteers were placed in bilateral short-arm fiberglass casts with an empty 50cc 
bladder bag under the cast, which was attached to a pressure transducer. Digital systolic pressure 
(“Pdig”), and skin surface pressure under the cast (“Pskin”) were assessed in four positions: with 
participants supine with their arm at their side (“neutral”), supine with their arm at 45⁰ (“45”), 
sitting upright with their arm on their lap (“lap”), and sitting upright with their arm at 90⁰ 
vertically (“90”). Measurements were taken without (“baseline”) and with (“air”) 50cc of air in 
the bladder bags. Baseline demographic and biometric data was collected. 

 
RESULTS:  
Fifty-four forearms were evaluated. Arm position and Pskin both had a significant effect on Pdig 

(p<0.001 for both), with increasing elevation leading to a decrease in Pdig (R=-0.50). 2-way 
ANOVA showed the effect size of position on Pdig was large, while that of Pskin was small 
(partial Eta squared=0.371 and =0.028, respectively). Linear regression analysis of Pskin

 and Pdig 
with “air” in neutral position yielded moderate negative relationship with BMI (R=-0.64, 
p<0.001 for Pskin

, R=0.49, p<0.001 for Pdig) and forearm circumference (R=-0.66, p<0.001 for 
Pskin

, R=0.52, p<0.001 for Pdig) without significant association with forearm length. 

CONCLUSION:  
Using an experimental setup for simulating edema under a short arm fiberglass cast, we found 
that increasing upper extremity elevation negatively effects digital arterial pressure distal to the 
cast. While increasing skin surface pressure under the cast rom simulated edema also had a 
significant negative effect on digital artery pressure, this effect size was small compared to a 
larger effect size for limb elevation. We caution orthopedic providers against recommending 
excessive elevation of the casted injured extremity due to its potentially negative effect on distal 
perfusion. 
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INTRODUCTION 

Our goal was to evaluate the effect of low bone mineral density on loss of reduction for distal 
radius fractures(DRF) treated with closed reduction and immobilization. Utilizing the second 
metacarpal cortical percentage(2MCP) as an indicator of bone mineral density[1], we 
hypothesized that 2MCP correlates with change in radiographic measurements and loss of 
reduction. 

  

METHODS  

Patients in two health systems with DRF treated with immobilization over a 5-year period were 
reviewed. Patients under 18 years of age or who did not have follow-up radiographs at a 
minimum of 6 weeks were excluded. AO-classification, 2MCP(<50% indicating osteoporosis), 
and fracture stability based on LaFontaine’s criteria were determined from pre-reduction 
radiographs. Radial inclination, radial height, volar tilt, ulnar variance, and intra-articular step-
off were measured on immediate post-reduction and final follow-up radiographs and compared 
with paired-sample t-tests. Bivariate analysis was used to evaluate the association between 
2MCP and change in radiographic parameters. Measurements found to be significant in bivariate 
analyses were evaluated with multivariable models adjusted for age, sex, immediate post-
reduction radiographic parameters, and AO-fracture type.  

  

RESULTS 

A total of 305 patients were included. Mean age was 60.1(SD 18.3, range 18-96) years, with 238 
females(78%). 127 patients(42%) had AO type C fractures. From post-reduction to final 
radiographs, radial inclination decreased by 1.16 degrees(p<0.01), radial height decreased by 
0.93mm(p<0.01), volar tilt decreased by 1.24 degrees(p=0.03), and ulnar variance increased by 
1.44mm(p<0.01). Bivariate analysis showed that both lower 2MCP and unstable fractures per 
LaFontaine’s criteria were significantly associated with an increase in ulnar variance(p<0.01). In 
adjusted multivariable models, fracture instabilitiy remained associated with an increase in ulnar 
variance (p<0.01). Having both 2MCP<50% and an unstable fracture was associated with an 
additional 1.15mm increase in ulnar variance(p<0.05). 

  

CONCLUSIONS 

2MCP in the osteoporosis range and unstable fractures by LaFontaine’s criteria were associated 
with a significant increase in ulnar variance on final follow-up radiographs. Patients with 



unstable fractures and an MCP<50% are likely to have an increase of 1mm or more in ulnar 
variance compared to patients with otherwise similar injuries. Identifying factors in initial DRF 
radiographs associated with loss of reduction over the course of non-surgical treatment may 
identify patients for whom closed treatment is not appropriate. 

  

  

  

  

Figure 1. Lower 2MCP was associated with an increase in ulnar variance. 

  

 

1.      Schreiber JJ, Kamal RN, Yao J. Simple Assessment of Global Bone Density and 
Osteoporosis Screening Using Standard Radiographs of the Hand. J Hand Surg Am. 2017 
Apr; 42(4):244-249. 
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Background: The myth forbidding the use of lidocaine with epinephrine in the hand has been 
debunked. Prior studies demonstrate that it is safe to use epinephrine in digital blocks, carpal 
tunnel surgery, and elective hand procedures under the "Wide Awake Local Anesthetic with No 
Tourniquet" (WALANT) methodology. Now we challenge the dogma in the setting of acute 
traumatic hand injuries. Our hypothesis is that outcomes and complication rates (infection, 
necrosis, stiffness, re-operation) are not statistically different between patients who are treated 
with lidocaine plain versus those treated with lidocaine with epinephrine. 

Methods: With IRB approval, we performed a retrospective chart review of patients presenting to 
the UPMC emergency department with a diagnosis of acute hand trauma from July to September 
2018. Thirty-eight patients with 58 injuries met inclusion criteria and were stratified into two 
groups: those who were treated using 1% lidocaine with epinephrine versus those with 1% 
lidocaine plain. Patients under 18 years old, and those with inadequate follow up were excluded. 
Primary endpoints included infection, need for antibiotics, necrosis, stiffness, and need for re-
operation. Secondary endpoints included the need for occupational therapy (OT), length of OT, 
and time to final clinic visit (or resolution of injury). Fischer’s exact test, anova one-way, and 
multiple fit models were used for statistical analysis.  

Results: Patient cohorts were evenly matched in terms of demographics, co-morbidities, and 
mechanism of injury. The use of epinephrine in patients with acute hand trauma had no statistical 
correlation with increase rates of infection (p=1.0), need for antibiotics (p=0.77), stiffness 
(p=1.0), necrosis (p=1.0), or re-operation (p=1.0). Use of epinephrine was not associated with 
increased need for OT (p=1.0), length of OT (p=0.4), or time to resolution of issue (p=0.5). Post-
injury infection was significantly associated with patient comorbidity and mechanism of injury 
(p=0.007), not type of anesthetic used (p=1.0). Need for repeat antibiotics was significantly 
correlated with patient comorbidities and smoking status (p=0.003), not type of anesthetic 
(p=0.49). Similarly, stiffness and re-operation rates were related to patient comorbidities 
(p=0.002) and not type of anesthetic used (p=1.0).  

Conclusion: Our early data demonstrates that practitioners of hand surgery may continue to use 
lidocaine with epinephrine in patients with acute traumatic hand injuries without posing further 
increased risk of post-traumatic complications.  
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#HS36 AIN Palsy in Both Bone Forearm Fracture: A Case Based and Cadaveric 
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Nicholas Munaretto, MD1, Chelsea C Boe, MD1, Nicholas Pulos, M.D.1; Marco Rizzo, MD2, 
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Introduction. Complete palsy affecting the anterior interosseous nerve (AIN) is a rare 
complication of both bone forearm fracture (BBFF) fixation. The goal of this study was to 
identify cases of this complication and identify anatomic branching patterns to ascertain any 
identifiable risk factors and provide insight about management and expected outcome. 



Materials and Methods. A retrospective review was performed, identifying BBFFs in patients 
from 2003-2018 at a level I trauma center. Only patients who were treated with plate and screw 
osteosynthesis were included. Demographic and injury data, surgical approach and documented 
post-operative nerve deficits were collected. 

Additionally, we performed cadaveric dissections of 10 specimens to evaluate the anatomy of the 
AIN. Specifically, we studied the variability in branching pattern and distance from palpable 
elbow landmarks to the AIN takeoff, branch to the flexor policis longus (FPL) and branch to the 
index flexor digitorum profundus (FDP). 

Results. : 94 patients met inclusion criteria. Five patients were identified with post-operative 
nerve deficits affecting the AIN. Average age was 34 (16-66). Two patients had documented 
deficits preoperatively, and 3 were noted in the immediate post-operative period. Four patients 
underwent fixation through a volar approach and one patient through a dorsal approach. No 
complications were noted at the time of surgery. All palsies were managed with observation. 
There was complete recovery in all cases at an average of 50 days (6-105). 

In our cadaveric dissections, the distance from the lateral epicondyle to the take-off of the AIN 
was never less than 4 cm (4-7). The branch to the FDP took off at the same level or before the 
branch to the FPL, though there was great variability in the distance of branching from the take-
off of the AIN with 30% of cases branching at the same level or within 1.5 cm. Gantzer’s muscle 
was identified in 30% our specimens, though this did not seem to have any effect on the 
branching pattern of the AIN. 

Conclusion. AIN palsy is a rare complication of BBFF. This appears to be a transient 
neuropraxia with predictable recovery. The etiology remains unclear, however the variability in 
AIN branching noted in our dissection suggests that in certain specimens the nerve to the index 
FDP and FPL may branch at the same level as the AIN, potentially creating an anatomic 
susceptibility to injury with proximal both bone fractures, fracture hematoma or excessive 
traction during the surgical approach for fixation. 
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Introduction: Increasing firework sales prompted the American Society for Surgery of the Hand 
(ASSH) to issue a bulletin in 2015 urging the public to avoid amateur firework usage. We sought 
to evaluate the epidemiology of fireworks-related upper extremity (UE) injuries from 2008-2017, 
hypothesizing UE injuries from fireworks were increasing in the US. 

  



Methods: The National Electronic Injury Surveillance System (NEISS) provides a nationwide 
probability sample of injuries related to consumer products based on emergency department 
(ED) visits from approximately 100 US hospitals. The NEISS was queried for any fireworks-
related UE injuries (product codes 1313 and 1718) from 2008-2017. Temporal trends were 
determined, and age/demographics, injury location, and injury type were collected. 

  

Results: A total of 1,079 individuals, representing a weighted estimate of 41,195 fireworks-
related UE injuries, presented to US EDs from 2008-2017. The number of injuries increased 
significantly from 2,576 in 2008 to 5,101 in 2017 (R2=0.85, R=0.92, p<0.001) (Figure 1). A 
strong, positive correlation between increasing firework sales and increasing number of injuries 
was observed (rs =.939, p<0.01). The overwhelming majority of fireworks-related injuries were 
in males (77%). The 11-20 age group represented the highest proportion (n=10,293; 27%) of 
injuries, followed by 21-30 (n=10,171; 25%), ≤10 (n=7,239; 18%), 31-40 (n=6,916; 17%) and 
41+ (n=5,946; 14%). Most injuries occurred between June and August (n=31,582; 76%). 
Caucasians were the most commonly reported race of injured patients (n=24,346; 59%), 
followed by African-Americans (n=3,087; 7.4%) and Hispanics (n=2,255; 5.5%). The most 
commonly injured body parts were the hand (n=21,712; 52.7%) and digits (n=13,643; 33.1%). 
The thumb was the most commonly injured finger (n=4,266; 31.3%), followed by the index 
finger (n=1,320; 9.7%) and combined thumb-index injuries (n=849; 6.2%). Burns injuries were 
most common across all body sites except the wrist, where fractures were more common (Table 
2).  

  

Conclusions: 10-year fireworks-related UE injuries increased, corresponding with increased 
consumer sales across the same period. Injuries predominantly occurred in June-August. Most 
injuries were in male 11-30yo patients. The hand was most commonly injured, with the thumb as 
the most injured digit. Combined thumb-index finger injuries were common.  
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INTRODUCTION: With increasing utilization of the reverse total shoulder arthroplasty (RSA), 
it is becoming increasingly critical to assess the association of procedure-specific hospital 
volume and outcomes after RSA. Our objective was to use stratum-specific likelihood ratio 
(SSLR) analysis to delineate concrete definitions of volume. 

METHODS: The Nationwide Readmission Database was queried from the years 2011 through 
2015 for patients undergoing elective RSA. Annual hospital volume and outcome data was 
collected, including 90-day readmission, 90-day revision, 90-day complications, length of stay 
(LOS,>2 days considered “extended”), median cost ($18,452), and discharge disposition. SSLR 
analysis was performed to determine hospital volume cut-offs associated with increased risks for 
each outcome. Cut-offs generated through SSLR analysis were confirmed via binomial logistic 
regression. These cut-offs were then compared to traditional quartile analysis (≤14, 15-31, 32-57, 
≥58 procedures/year). 

RESULTS: SSLR analysis produced hospital volume cut-offs for each outcome studied, with 
higher volume centers having improved postoperative results. The suggested cut-offs for optimal 



90-day outcomes ranged from 54 to 70 cases per year, while the cut-offs for optimal cost and 
resource utilization were slightly higher. SSLR analysis for 90-day readmission produced three 
hospital volume categories, each statistically different from each other (≤16, 17-69, ≥70). These 
were similar to the strata for 90-day revision (≤16, 17-53, ≥54) and 90-day complications (≤9, 
10-68, ≥69). SSLR analysis produced 6 hospital volume categories for cost of care over the 
median value (≤5, 6-25, 26-47, 48-71, 72-105, ≥106), 5 categories for an extended LOS (≤10, 
11-25, 26-59, 60-105, ≥106), and 4 categories for non-home discharge (≤31, 32-80, 81-105, 
≥106). SSLR analysis resulted in a better model fit for all outcomes assessed (7.2% to 18.6% 
improvement in AIC values compared to quartile analysis). Proportions for an adverse event for 
each volume category are displayed in the figure. The proportion of patients receiving care at 
centers that performed <20 procedures/year decreased from 2011 (46.4%) to 2015 (26.8%), 
while the proportion of patients that received care at a center that performed >100 
procedures/year increased from 2011 (3.3%) to 2015 (13.3%). 

DISCUSSION: As the incidence of RSA in the United States rises, the need for evidence driven 
volume cut-offs is critical to promote cost-effective and high-quality care. We have defined 
concrete hospital surgical volumes (~60-70 cases/year) that maximize outcomes after RSA. This 
information may be used in future policy and administrative decisions to consolidate complex 
procedures, such as RSA, at high-volume centers due to their superior outcomes. 
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Evan Guerrero, MD1, Alexander Lauder, MD2, Andrew E Federer, MD3, Richard Glisson, BS4, 
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Background: A dorsal wrist spanning plate (DWSP) can be affixed to the second or third 

metacarpal depending upon distal radius fracture (DRF) morphology and surgeon preference, but 

comparative biomechanical analyses between these methods are limited. This biomechanical 

study compared fixation to the second metacarpal versus third metacarpal as measured by lunate 

facet fragment displacement in an axial loading intraarticular DRF cadaveric model. The 

construct rigidity of adding an intrafragmentary lunate facet locking screw was also evaluated. 



Methods: A sample size of 14 cadaveric matched pairs was calculated to achieve 81.7% 

power. The 28 limbs were randomized to DWSP fixation to the second metacarpal (Group 1) or 

third metacarpal (Group 2); each wrist underwent an intraarticular osteotomy simulating an 

unstable intraarticular DRF. Limbs were tested at axial loads of 50, 100, 150, 200, 250, and 300 

N. Lunate facet displacement from the metaphyseal fragment at each load was measured using 

differential variable reluctance transducers. After initial testing, a locking screw was placed 

through the plate into the lunate facet fragment in the third metacarpal group (Group 3). 

Displacement measurements were repeated for all loads. Paired t-tests were performed to assess 

fragment stability differences between groups. 

Results: Average fracture displacement at 300 N was 0.83 mm (range 0-1.65) in Group 1, 0.40 

mm (range 0.04-0.78) in Group 2, and 0.21 mm (range 0-0.51) in Group 3. Plating to the third 

metacarpal more effectively resisted displacement compared to the second metacarpal at all axial 

loads (P<0.05). Addition of a lunate facet screw further stiffened the construct at loads of 150N 

or greater (P<0.05). 

Conclusions: Plate fixation to the third metacarpal with an intrafragmentary screw was the most 

effective construct. Mean displacement of the lunate facet fragment at 300 N was less than 1 mm 

in all groups. All constructs allowed for stable fracture fixation with less than 2 mm of motion in 

all specimens under axial loads of up to 300N. 

  

  

Figure 1a: 
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Figure 1: Prepared cadaver specimen with dorsal spanning bridge plate affixed to third 

metacarpal attached to loading jig mounted on servohydraulic testing machine (1a) with 

DVRT transducers attached (1b) 

  

Figure 2: Graph demonstrating mean displacement, comprised of average dorsal and volar 

displacement, at sequential axial loads in Group 1 (affixed to second metacarpal), Group 2 

(affixed to third metacarpal), and Group 3 (affixed to third metacarpal with addition of a 

lunate facet locking screw) 
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Introduction 

Perioperative glucocorticoids have been used as a successful non-opioid analgesic adjunct for 
various orthopaedic procedures. Here we describe an ongoing randomized control trial assessing 
the efficacy of a post-operative methylprednisolone taper course on immediate post-operative 
pain and function following surgical distal radius fixation. 

  

Methods 

This study is a randomized control trial (NCT03661645) of a group of patients treated surgically 
for distal radius fractures. Patients were randomly assigned at the time of surgery to receive 
intraoperative dexamethasone only or intraoperative dexamethasone followed by a 6-day oral 
methylprednisolone (Medrol) taper course. A pain journal was used to record visual analog pain 
scores (VAS-pain), VAS-nausea, and number of opioid tablets consumed during the first 7 post-
operative days (POD). Patients were seen at 2-weeks, 6-weeks, and 12-weeks post-operatively 
for clinical evaluation and collection of patient reported outcomes. 

  

Results 



28 patients were enrolled from October 2018 to May 2019. 13 patients have been assigned to the 
control group and 15 patients have been assigned to the treatment group. There were no 
differences in age (p=0.370), Body Mass Index (p=0.361), race (p=0.173), comorbidities 
(p=0.583), smoking status (p=0.206), or pre-operative narcotic use (p=0.445) between cohorts. 
78.6% (n=22) of patients were female and the median age was 60.1 years. No differences were 
seen in pre-operative qDASH (p=0.255) or pre-operative PRWE (p=0.375) between groups. In 
the 7 days following surgery, patients in the control group took an average of 15.7 (±12.2) opioid 
tablets, while those in the treatment group took an average of 11.4 (±7.9) tablets (p=0.288). 
Patient pain scores decreased uniformly in both groups to post-operative day 7. Patient pain was 
equivalent from POD0 to POD3 (p=0.064 to 0.271). However, from POD4 to POD7 patients 
receiving the methylprednisolone taper course reported decreased pain (p=0.006 to 0.036) 
(Figure 1). There was no difference in qDASH score improvement at 6 or 12 weeks. 
Additionally, no differences were seen for wrist motion improvement at 6 or 12 weeks. 

  

Discussion and Conclusion 

A methylprednisolone taper course shows promise in reducing acute pain in the immediate post-
operative period following distal radius fixation. Furthermore, although no statistically 
significant reductions in post-operative opioid utilization were noted, current trends may become 
statistically significant as the study continues. No improvements were seen in wrist motion or 
qDASH and continued enrollment of patients in this clinical trial will further elucidate the role of 
methylprednisolone for these outcomes. 
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Introduction: Scapholunate Ligament (SLL) injury usually begins volarly and progresses 
dorsally and isolated volar SLL injuries can lead to persistent pain and disrupted carpal 
kinematics. We describe our experience with the volar capsulodesis technique to repair isolated 
volar SLL injuries. 

Methods: We performed a retrospective chart review for all patients who underwent a volar SLL 
reconstruction. Demographic data and pre- and post-operative range of motion and radiographic 
parameters were collected, including pain on a visual analog scale (VAS). Quick Disability of 
Arm Shoulder Hand (QuickDASH) and Patient-Related Wrist Evaluation (PRWE) 
questionnaires were completed. 

Results: We had 33 wrists with a mean follow-up of 41.1 months. The majority of repairs were 
using the long radiolunate (91%) with or without the short radiolunate and a volar or dorsal 
capsulodesis. Arthroscopically, 23 (70%) of patients had a Geissler 3 tear and 8 (24.2%) were 
Grade 4. Range of motion and grip strength did not differ pre- versus post-operatively. There we 
no changes in the pre- and post-operative radiographic parameters, including the scapholunate 
(SL) gap, SL angle and the radiolunate angle. Pre-operative VAS was 5.5, while post-operatively 
it was 1.0 with 20 (61%) patients reporting “no pain”. Average post-operative QuickDASH and 
PWRE were 25.8 and 35.1, respectively. Three patients had a pin site infection, and 2 patients 
had recurrent diastasis. 

Conclusion: In isolated volar SLL tears, volar capsulodesis provides reliable patient pain relief 
and improvement in patient-related outcomes such as QuickDASH and PRWE. 
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Introduction 

Scapholunate instability associated with an injury to the scapholunate ligament can occur as a 
result of a fall onto an outstretched hand. These injuries are rare in children but nonetheless can 
occur, especially in the adolescent population.  Widening of the scapholunate interval greater than 
2 mm is diagnostic of an injury in the adult population. However, the absolute number of 2mm 
cannot be used in the skeletally immature population due to the ossification of the carpal bones.  



The purpose of this study was to determine age-appropriate normative values for the scapholunate 
(SL) interval in the skeletally immature population.  

 

Methods 

Imaging databases were queried for pediatric wrist radiographs that were normal. Patient records 
were cross-referenced to exclude any patients with prior wrist injuries or congenital anomalies. 
The scapholunate interval was measured as the distance between the scaphoid and lunate at the 
mid-joint space between the scaphoid and lunate. An initial inter-rater reliability assessment was 
completed with strong inter-rater reliability. All measurements were reviewed by the senior author 
to ensure positioning for the radiographs was appropriate regarding assessment of the scapholunate 
interval. Basic statistical analysis was performed to determine average scapholunate intervals by 
age.  

 

Results 

The scapholunate interval was measured in 529 radiographs of children (276 males, 253 females), 
aged 4-17. A negative linear correlation between age and distance at the mid-joint space was 
observed. (Figure 1) Ossifying carpal bones were visible on radiographs in patients as young as 
four years old.  Average values for the scapholunate interval ranged from 9.07 mm to 1.57 mm. 

 

Figure 1: Average Scapholunate Interval by Age in Pediatrics 

 

 

 

Conclusions 

The distance between the scaphoid and lunate decreases with increasing age as the carpal bones 
ossify. The normative values defined in this study can be utilized to determine if a widening of the 
scapholunate interval is present in the pediatric population, leading to a diagnosis of a scapholunate 
ligament injury.   
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Abstract 

INTRODUCTION: Medial epicondylitis (ME), or golfer’s elbow, is a relatively uncommon 
musculoskeletal pathology that effects the common flexor tendon in the forearm. As a result, 
most of the literature analyzing epicondylitis of the forearm focuses on lateral epicondylitis 
(tennis elbow). Therefore, the aim of this study was to analyze: (1) demographics, (2) 
comorbidities, (3) initial setting of diagnosis, and (4) reported diagnosis and surgical trends in 
patients with ME.  

METHODS: A Humana patient-population consisting of 8 million lives was retrospectively 
analyzed from 2007 to 2015 using International Classification of Disease, 9th Revision (ICD-9) 
and 10th Revision (ICD-10) codes. Patients with ME were identified using ICD-9 code: 726.31, 
and ICD-10 code: M7700. Patients undergoing surgical intervention were identified using CPT 
codes 24358 and 24359. Patients with lateral epicondylitis were excluded using the exclusion 
filter command. The query yielded a total of 23,573 patients. Primary trends analyzed included: 
demographics, comorbidities, initial setting of diagnosis, and reported diagnosis and surgical 
trends. Patient records were deidentified and the study was exempt from IRB Approval.   

RESULTS: ME was most common in patients aged 60 – 69, followed by age groups 50 – 59, 
and 40 – 49. Males had higher incidence of ME than females. (Table 1.) Comorbidities with 
greatest incidence were hypertension and hyperlipidemia, followed by diabetes mellitus and 
tobacco use. Tobacco use was significantly higher in patients with ME who underwent surgical 
intervention (p=0.009). (Table 2.) Most patients with ME were diagnosed in physician’s offices, 
followed by outpatient hospitals, and urgent care facilities. Diagnoses of ME and subsequent 
surgical intervention have increased substantially from 2007 to 2015. (Figure 1.) 

CONCLUSION: Our study aims to help clinicians better understand characteristics among 
patients with medial epicondylitis. Our results demonstrate that a significant number of patients 
with ME are also diagnosed with comorbidities and those who undergo surgical intervention 
have higher rates of tobacco use. Furthermore, our results show an increase in diagnosis of ME 
and subsequent surgical intervention from 2007 to 2015. 
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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. Our 
purpose was to compare reoperation rates following TEA and ORIF for intra-articular distal 
humerus fractures in elderly patients using a large, national database with potential for longer 
follow-up. We hypothesized that TEA would be associated with an overall lower risk for 
reoperation compared to ORIF. 

  

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. Subsequent reoperations including ORIF, revision TEA, conversion to 
TEA, removal of hardware/implant, elbow release, ulnar nerve surgery, resection arthroplasty, 
arthrodesis, elbow arthroscopy, irrigation and debridement, and staged revision for infection 
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 compared to patients undergoing 
ORIF (p<0.05). TEA was associated with an overall significantly 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 reoperation compared to ORIF, 
though half of the reoperations following ORIF included removal of the hardware. The relatively 
high death rate within several years of the index procedure may contribute to the low TEA 
revision rate even when attempting to follow patients into the medium and long-term. These 
results provide valuable information to inform the shared decision making process for treating 
intra-articular distal humerus fractures in elderly patients. 
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Introduction: Radiographs are frequently utilized to determine appropriate radial head-
capitellum alignment of elbow fracture-dislocation injuries. Use of regional anesthesia during 
surgical repair of elbow fracture-dislocations leads to temporary paralysis of elbow dynamic 
stabilizers, which may affect the radiocapitellar (RC) joint. The study aim was to determine the 
effect of the dynamic stabilizers on RC joint alignment, before and after administration of 
regional anesthesia.  



  

Methods: A single institution study of 14 prospectively-enrolled patients with a self-control 
design was performed, with 1 anteroposterior (AP) and 9 lateral fluoroscopic images of the 
elbow (in the operative extremity) obtained from each patient. The lateral images were obtained 
with maximal forearm pronation, neutral rotation, and supination with the elbow (1) fully 
extended, (2) flexed to 90 degrees with 0 degrees of shoulder internal rotation (IR), and (3) 
flexed to 90 degrees with 90 degrees of shoulder IR. After obtaining 10 initial images, a 
supraclavicular regional block was performed to achieve less than 3/5 motor strength of the 
imaged elbow. Then, the same 10 images were again obtained in each patient. The paired t-test 
was used to compare carrying angles and RCRs between groups (significance level 0.05). 

  

Results: The 14 patients had a mean age of 47.815.7 years and 10 (71.4%) were female. 
Significant differences between RCRs calculated before and after regional anesthesia were seen 
with (1) forearm neutral rotation / elbow flexed to 90 degrees / shoulder at 0 degrees of IR 
(2.25%4.63% to -1.05%6.12%, P = 0.0073), (2) forearm maximally supinated / elbow flexed 
to 90 degrees / shoulder at 0 degrees of IR (0.95%8.96% to -3.02%5.68%, P = 0.0396), and 
(3) forearm maximally supinated / elbow flexed to 90 degrees / shoulder at 90 degrees of IR (-
3.27%5.50% to -6.17%5.33%, P = 0.0304). No significant difference was seen in carrying 
angles (15.54.09 to 16.64.25, P = 0.314). 

  

Discussion/Conclusion: A statistically significant posterior subluxation of the RC joint 
(negative RCR) was found after paralysis of the dynamic stabilizers in three different 
combinations of shoulder, elbow and forearm positions. RC alignment was maintained, however, 
if the forearm was in maximal pronation.  This confirms that the dynamic stabilizers play a role 
in elbow stability and that loss of their function alone can lead to posterior displacement of the 
radial head radiographically.  These findings suggest that the best way to examine elbow stability 
intra-operatively is to do so with the forearm in maximum pronation.  
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Abstract 

INTRODUCTION: Medial epicondylitis (ME) can be painful and, in some cases, debilitating. 
Current risk factors for ME include forceful work, continuous bending or twisting of the wrist, or 
engaging in sports that require repetitive use of the common flexor tendon such as golf, tennis, 
and baseball. In most cases, ME is effectively treated non-operatively, but more serious cases 
may require surgical intervention. The purpose of this study is to investigate the relationship 
between tobacco use and development of ME, and its subsequent surgical repair. 

METHODS: A Humana patient-population consisting of 8 million lives was retrospectively 
analyzed from 2007 to 2017 using International Classification of Disease, 9th Revision (ICD-9) 
and 10th Revision (ICD-10) codes. Patients with and without a history of tobacco use were 
queried using ICD-9 and ICD-10 codes for tobacco use disorder. The query resulted in a total of 
3,315,620 patients. Tobacco and non-tobacco users were split into 2 matched cohorts of 
1,657,810 patients each. Cohorts were matched by age, alcohol use, diabetes mellitus, gender, 
hyperlipidemia, hypertension, and obesity, successfully isolating tobacco use as an independent 
variable. Patients with ME were identified using ICD-9 code: 726.31, and ICD-10 code: M7700. 
Patients undergoing surgical intervention were identified using CPT codes 24358 and 24359. 
Patients with lateral epicondylitis were excluded. Logistic regression was used to calculate odds 
ratios (OR). A p-value less than 0.05 was considered statistically significant.   

RESULTS: After matching cohorts by comorbidities, the query yielded 10,884 patients with 
ME, 256 of which had undergone subsequent surgical intervention. Patients who used tobacco 
had increased odds of being diagnosed with ME (OR:1.05; 95%CI: 1.01 – 1.10, p=0.006), and 
even higher odds of undergoing surgical intervention for ME (OR:1.62; 95%CI: 1.25 – 2.08, 
p=0.0002).  

CONCLUSION: Our results demonstrate that patients with a history of tobacco use have 
increased odds of developing ME and even higher odds of undergoing subsequent surgical 
intervention for ME, suggesting that tobacco use may increase the severity of ME. These results 
are consistent with the current literature on the harmful effects of tobacco on the musculoskeletal 
system and impairment of tendon healing.  
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INTRODUCTION: There remains a paucity of literature evaluating its role in primary total 
shoulder arthroplasty (TSA). We aimed to characterize the risk of 90-day readmissions, 
revisions, and prosthetic joint infections (PJI) in this patient population. We hypothesized that 
active tobacco smokers will be at an increased risk of detrimental postoperative outcomes in the 
subacute post-operative period after elective anatomic (aTSA) and reverse (rTSA) total shoulder 
arthroplasty. 

METHODS: The National Readmission Database was queried for all primary shoulder 
arthroplasty procedures performed between 2011-2015. Active smokers were identified. 90-day 
readmissions and complications were documented. Multivariate regression was performed to 
quantify the risk profile of smoking status on postoperative and 90-day outcomes after elective 
aTSA and rTSA. 

RESULTS: A total of 196,325 non-smokers (93.1%) and 14,461 current smokers (6.9%) 
underwent 210,786 shoulder arthroplasties between 2011 and 2015, including 116,991 aTSA and 
93,795 rTSA. Smokers were not only at an increased risk for 30- day readmission (OR 1.13, 
p=0.025), but also 90-day readmission (OR 1.12, p =0.001) compared to non-smokers (Table 1). 
Compared to non-smokers, smokers had significantly increased risk for any 90-day revision (OR 
1.54, p<0.001), surgical site or prosthetic joint infection (OR 1.58, p<0.001), and non-infectious 
wound complication (OR 1.54, p<0.001). Smoking had the most significant impact on 
dislocation rates, affecting 1.6% of smokers compared to 0.9% of non- smokers (OR 1.62, 



p<0.001). Smokers were at a significantly increased risk of infectious complications compared to 
non- smokers, with significantly higher risks for pneumonia (OR 1.67, p<0.001) and sepsis (OR 
1.33, p=0.001) (Table 2). Smoking was found to more than double the risk of myocardial 
infarction, affecting 0.7% of smokers compared to 0.3% of non-smokers (OR 2.79, p<0.001) 
(Table 2). Smokers had a nondifferent risk of non-home discharge (OR 0.91, p = 0.014) and a 
decreased risk of an extended length of stay over 2 days (LOS) (OR 0.89, p<0.001). 

CONCLUSION: Smokers have an increased risk of PJI, readmission and revision, prosthetic 
instability, pneumonia, sepsis, and myocardial infarction after primary total shoulder 
arthroplasty. These risks are similar to lower extremity arthroplasty, where many surgeons have 
chosen to avoid these elective procedures in smokers given the increased risks. While non- home 
discharge and LOS were not worsened in smokers, this may reflect a selection bias for otherwise 
healthy, young, and active current smokers. Given the increased risks, the potentially modifiable 
risk factor of active smoking she be seriously considered prior to undergoing a TSA. 
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#HS49 Total Elbow Replacement: Hong Kong Experience  
Hin-Keung Wong, MD, Princes Margaret Hospital, Hong Kong, Hong Kong  

Introduction 

Total elbow replacement (TER) was initially designed to treat end-stage secondary osteoarthritis 
of elbow joints in patients with rheumatoid arthritis. It is increasingly used for treating 
comminuted fractures of the distal humerus in the elderly patients. It is superior to open 
reduction and internal fixation particularly for AO type C distal distal humeral fractures. The 
complication rates associated with TER is higher than those associated with replacement of knee 
joints and hip joints. The longevity of TER is also lower than that of total knee replacement and 
total hip replacement. Improvements in TER design and surgical techniques can reduce the 
complication rates and improve the longevity of TER. We reported the functional outcome and 
implant survival of TER in a local hospital in Hong Kong from 2005 to 2017. 



Methods 

A total of 16 TER were performed in Princess Margaret Hospital from 2005 to 2017. The total 
arc of motion was 50 – 140 degrees (average 80.4). There was no major complication. One 
patient experienced occasional locking of the joint on movements. On patient had transient ulnar 
nerve palsy and spontaneous full recovery of nerve function. One patient had severe wearing of 
the bushing and loosening of the hinge which required revision of the components 11 years after 
the initial surgery. 

Conclusion 

The review of our experience suggested that TER can give good functional outcome and survival 
rate in short to mid terms. It is a useful surgical treatment for end-stage osteoarthritis of the 
elbow joints or comminuted fractures of the distal humerus in elderly patients. 
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 Relationship of the radial head safe zone to the bicipital tuberosity 

 

Introduction: In treating proximal radius fractures involving the radial head and 
neck, it is difficult to discern the correct anatomical plate position to avoid 
abutment at the proximal radial ulnar joint. Current techniques are difficult to 
apply intraoperatively with complex fractures. We hypothesized that 1) the 
bicipital tuberosity can be easily and reproducibly visualized fluoroscopically and 
2) the imaging findings can confirm radial head plate position in the safe zone. 

 

Materials & Methods: We identified the anatomical safe zone as described by 
Caputo et al. and Smith and Hotchkiss of 17 cadaveric radial heads using two 
different techniques. We placed a proximal radial head plate in the safe zone and 
determined the position of the zone in relation to the bicipital tuberosity.  

 



Results: The anatomical safe zone was accurately identified. The plates placed 
within 15¡ of the 180¡ point to the bicipital tuberosity were within the safe zone. 

 

Conclusions: The bicipital tuberosity can be a consistent fluoroscopic landmark 
in treating proximal radius fractures. Plates are in the safe zone if placed 180¡ 
opposite of the bicipital tuberosity, within 15¡ of the exact 180¡ position, and will 
not impinge on the proximal radial ulnar joint. 
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Analysis of 30-Day Postoperative Outcomes in Octogenarians Undergoing 
Open Reduction Internal Fixation for Distal Radius Fractures 

  

Purpose: Distal radius fractures account for up to 18% of fractures in the geriatric population. 

Management of these patients remains heavily debated. The purpose of our study was to identify 

the influence of patient age ≥80 on 30-day postoperative outcomes while controlling for patient 

demographics and comorbidities.  

Methods: The NSQIP database was queried for all patients having undergone open reduction 

internal fixation (ORIF) of distal radius fractures (DRF). CPT codes, 25607, 25608, 25609 

between the years of 2007 to 2016 were included in our study. Patients were divided into 2 

groups based on age; Group 1: 18-79 years; Group 2: 80 years and older. Patient demographics, 



preoperative, perioperative, and postoperative variables, and complications were recorded and 

analyzed.  

Results: A total of 5894 patients were identified; Group 1 included 5,455 patients between 18-

79 years, Group 2 consisted of 439 patients ≥80 years. Total complication rate was 2.6% for all 

patients, 2.5% for Group 1, and 3.9% for Group 2. The most common complication for both 

groups was UTI. Neither univariate nor multivariate analysis identified age ≥80 to be 

independently associated with an increased complication risk profile (OR 1.56, 95% CI [0.94 – 

2.61], p=0.09 and OR 0.84, 95% CI [0.84 –1.52], p=0.56, respectively). Multivariate analysis 

demonstrated admission status, ASA classification, total operative time, bleeding disorder, and 

renal failure requiring dialysis to be independent predictors of 30-day complications across all 

patients undergoing ORIF for DRF. 

Conclusion: Elderly patients undergoing ORIF of DRF do not have an overall higher 

complication rate compared to those younger than 80. Our data suggests that age alone is not an 

independent predictor of complication and older patients with an optimal risk profile should not 

be contraindicated from undergoing surgery for fixation of wrist fractures. Further, preoperative 

variables can serve as valuable predictors of complication for patient/family counseling and 

clinical decision-making regardless of age. 

  



 

  

 

  

  



  

 
Concurrent Scientific Abstract Session III  
#HS52 Biomechanical Testing of a Novel Locking Pin Cap to Create a Fixed Angle K-wire 
Plate Construct  
David M Brogan, MD, MSc1, Simon Tang, Ph.D.2, Kaitlyn Broz, BS2; Christopher Dy, MD 
MPH FACS1, (1)Washington University School of Medicine, St. Louis, MO, (2)Washington 
University in St. Louis, St. Louis, MO  

Purpose: Fixation of small peri-articular fracture fragments can prove challenging. Current 
methods of securing K-wires to plates do not provide a fixed angle construct and can be 
technically difficult. We therefore developed a novel locking pin cap to rigidly attach a K-wire to 
a volar locking plate in a fixed angle construct (Figure 1). Biomechanical testing of prototypes 
was performed and compared to commercially available alternatives.  

  

Methods: Two different methods of fracture fixation were tested on a total of 12 sawbone volar 
shear distal radius fracture models with a coronal split between the scaphoid and lunate facets (6 
per group). The fragments were fixed to the intact metaphysis with either two commercially 
available pin plates with two K-wires in each fragment (industry standard), or a volar plate with 
two locking screws fixing the scaphoid facet and two pins with our novel locking pin can in the 
lunate facet (Figure 2). All plates were fixed proximally in the standard fashion according to the 
manufacturer’s instructions. Each sawbone was rigidly fixed proximally and fatigue conditioning 
was performed on an Instron ElectroPuls with five loads to 250 N. Each specimen was then 
subjected to 1000 cycles of sinusoidal loading to 250 N. An OptiTrack optical tracking system 
was used to assess motion at both of the fracture fragments relative to the intact shaft (Figure 3). 
Load to clinical failure was defined as the force required to cause gap formation or shifting more 
than 2 mm. Ultimate load to failure was then assessed on an Instron 5866 MTS, samples were 
loaded to failure at 50 mm/s. 

  

Results: One industry standard pin plate demonstrated dissociation of the pin from the plate after 
fatigue conditioning, this did not occur in the locking pin cap group. The locking pin cap 
construct reached clinical failure at a mean of 491 N, (SD 262.9) (Figure 4), while the industry 
standard failed clinically at 64 N (SD 73 N). Ultimate load to failure was significantly higher in 
the locking pin cap group as well (mean= 632.4 N) compared to the industry standard (mean 
=309.8 N) (Figure 5). 

  

Conclusion: Our novel locking pin cap creates a fixed angle attachment of a K-wire to an 
existing locking screw hole in a plate. A fixed angle K-wire is significantly stronger in 



preventing clinically relevant failure and in resisting ultimate failure loads than commercially 
available plates that use K-wires bent over plates. 
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Objective 
To investigate the outcome of dynamic traction with open reduction internal fixation (ORIF) for 
treatment of fracture-dislocations of the proximal interphalangeal(PIP) joint. 
Methods 
From July 2013 to January 2016, 10 consecutive patients diagnosed with fracture-dislocations of 
the 
PIP joint were treated with dynamic traction with ORIF either with K-wires or mini-screws. 
Among all 
patients 8 were male and femal 2. The age range of patients was 18 to 56 years(average 32, y). 
One 



index finger, 2 long fingers and 7 ring were involved. Four injuries were related to 
sports(football 3, 
skating 1), 3 related to fight, and 3 to work. Of all the patients, 8 were comminuted. Articular 
involvement ranged from 40% to 68% (average, 54%). The average time to surgery was 4 days 
(range, 
1–9 d). All fractures was reduced and fixed with K-wires or mini-screws through a volar "shot-
gun" 
approach. Autogeneous bone graft was performed in one patient and allogeneic bone graft in 
two. After 
closure of the incision the dynamic external fixator was applied and was removed at 5-6 weeks 
postoperatively. The clinical and radiological outcomes were measured. 
Results 
All patients had follow-up of 3 to 29 months (average, 12 mo). No infection, allograft bone 
rejection or 
pin loosening occurred. Eight fractures united in good alignment and no joint subluxation 
occurred, 2 
patients showed degenerative changes and had a supplementary surgery. Average grip strength 
was 
86% of the unaffected side, and average active PIP joint and distal interphalangeal joint motion 
arcs 
were 97° and 68°, respectively. The average Visual Analogue Scale (VAS) Pain Score was 0.3. 
Average 
Quick Disabilities of Arm, Shoulder, and Hand (Quick DASH) score was 4 (range, 0–8). All 
patients 
returned to their original occupation and all were satisfied with the result. 
Conclusions 
Dynamic traction with ORIF with K-wire or mini-screw is a technique required method for 
fracturedislocations 
of the PIP joint. It allows early active movement of the PIP joint and provides good 
objective and subjective outcomes. 
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Introduction: In-vitro biomechanical studies play a key role in assessing surgical reconstruction 
techniques and rehabilitation protocols. The effect of forearm position in biomechanical testing 
on kinematics has yet to be investigated. This study examines the effect of 3 forearm positions 
(gravity flexion, gravity extension, and gravity neutral) on carpal kinematics and contact 
mechanics. 



Purpose: The purpose of this study is to determine whether forearm orientation has an effect on 
wrist contact mechanics and carpal kinematics. 

Methods: Eight cadaveric upper extremities underwent active wrist flexion and extension (FEM) 
(50° wrist flexion to 50° wrist extension) in a custom motion wrist simulator that produced 
tendon-controlled motion. The gravity neutral, gravity flexion, and gravity extension positions 
were assessed. Scaphoid and lunate kinematics were captured with respect to the distal radius 
and a CT based registration technique was used to assess the contact mechanics of the 
radiolunate and radioscaphoid during FEM in all three forearm positions. 

Results: The greatest radioscaphoid contact area across wrist motion was observed in the gravity 
extension position and was located radially and midway between the dorsal and volar aspects of 
the radioscaphoid fossa (Fig. 1A & 2A, p=0.02,). There was a statistically significantly 
difference in radioscaphoid contact area between forearm orientation at the extremes of wrist 
motion (p<0.05). Although there was a noticeable increase in radiolunate contact area in the 
gravity flexion and extension orientations compared to the gravity neutral orientation, this was 
not statistically significant (Fig. 1B & 2B, p=0.13).  

Conclusions: This study showed that forearm orientation does affect radiocarpal contact and 
should be considered as a relevant variable for biomechanical studies. Additionally, the results 
illustrated that there was greater contact in the horizontal gravity positions. It is anticipated that 
these results will influence future biomechanical studies, and in turn generate more effective 
biomechanical assessment approaches for wrist and carpal motion assessments as well as inform 
therapy protocols. 
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#HS55 Long term results of Arthroscopic Capsular Shrinkage for Palmar Midcarpal 
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Orth; Peter Belward, BSc, University Hospital Southampton, Southampton, United Kingdom  

INTRODUCTION 

Midcarpal Instability is a term for a collection of poorly understood conditions where the 
proximal row of the carpus is unstable. The most common type of Midcarpal instability is palmar 
midcarpal instability (PMCI). Treatment for PMCI includes non-operative proprioceptive 
retraining of the wrist, splints, and strengthening. If this fails various authors have suggested a 
number of different fusion, tenodesis procedures or capsular shrinkage. There are no long-term 
case series in the literature. The aim of this study is to assess the long-term results of 
arthroscopic capsular shrinkage when used for palmar midcarpal instability of the wrist. 

METHODOLOGY 



A prospective cohort study of patients who underwent arthroscopic capsular shrinkage for PMCI 
was carried out. Ethical board approval was given for this study. All patients were followed up 
and reviewed independently from the operating surgeon. Assessment included a structured 
questionnaire, a DASH questionnaire and clinical examination using a goniometer. PMCI was 
assessed objectively with the anterior drawer test and radiological imaging was only performed if 
clinically relevant to the residual symptoms. 

RESULTS 

13 patients (15 wrists) underwent arthroscopic capsular shrinkage for PMCI. 12 patients (14 
wrists) were available for clinical review with a follow up rate of 92.3%. The mean time from 
index procedure to final review was 12 years (Range 10-14years). The symptoms of instability 
had completely resolved in 9 wrists (7 patients). Only 2 of the 14 wrists had symptoms that were 
reproduced with a positive anterior drawer test. All other wrists were stable on objective 
assessment. The mean DASH score had improved from pre op of 34 to post op of 12.1 and at 
12year follow up this had deteriorated minimally to 15.3. The patients rated that 9 wrists were 
much better than pre-surgery, 3 as better, one unchanged and one worse 

DISCUSSION  

There are no studies looking at the long-term natural history of treatments for PMCI. This is the 
first long term study from any joint, where the results of capsular shrinkage have been 
maintained over time. In this series, we have not seen any deleterious effect from possible 
mechanoreceptor injury. We suspect that functioning mechano-receptors are more relevant in the 
unstable joint, than the structurally stable joint. The authors propose that thermal capsular 
shrinkage is an effective and durable option for use in mild to moderate forms of PMCI. 
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Introduction: 

The purpose was to develop a patient-derived expectations survey for degenerative wrist 
arthritis. 

Methods:  

Patients were eligible if they were undergoing wrist surgery for degenerative wrist arthritis and 
were recruited in-person or by telephone. Qualifying diagnoses for recruitment included: 
scapholunate advanced collapse (SLAC), scaphoid nonunion advanced collapse (SNAC), 



scaphlunate interosseous ligament tear (SLIL), and Kienbock Disease. The survey was 
developed in 3 phases. During phase 1, 22 patients were interviewed pre-operatively and asked 
open-ended questions about their expectations of surgery; a draft survey was assembled by 
categorizing responses. During phase 2, the survey was administered twice to another group of 
27 patients preoperatively to assess test-retest reliability and concordance was measured with 
weighted kappa values and intraclass correlations. All patients also completed valid standard 
wrist outcome measures (Patient Rated Wrist Evaluation (PRWE) and Canadian Occupational 
Performance Measure (COPM). During phase 3 (ongoing), the survey is being administered to a 
final group of patients at one year post-operatively and scores are compared to pre-operative 
expectations and standard wrist outcome measures. Measures of responsiveness will be 
comparisons of change in expectation survey scores to change in PRWE and COPM. 

Results: 

In phase 1, 244 expectations were volunteered from which 22 distinct categories were discerned 
and became the items for the draft survey. In phase 2, the draft survey was completed twice, 3-5 
days apart. In phase 3, all 22 items were retained for the final survey addressing pain, mobility, 
sports, resumption of functional activities, active lifestyles, future function and psychological 
well-being. An overall score is calculated from the number of items expected and the amount of 
improvement expected, and ranges from 0-100; higher is more expectations. For phase 2 
patients, mean scores for both administrations were 74.5 (+17.8, range =37.5-98.9) and 
76(+21.2, range 30.7-100). Cronbach alpha coefficients were .91 and .93 and the intraclass 
correlation coefficient between administrations was .85. Phase 3 results are pending. 

Conclusions: 

We developed a patient-derived survey that is reliable and addresses a spectrum of expectations 
for degenerative wrist arthritis surgery. The survey is designed to generate an overall score that is 
easy to calculate and interpret and offers a practical and comprehensive way to recored patient's 
pre-operative expectations. Defining individual patient expectations and understanding how well 
different interventional methods achieve those self-defined expectations can lead to customized 
patient care, where clinician and patient together select the treatment that best meets the specific 
needs of the patient. 

 
Concurrent Scientific Abstract Session IV  
#HS57 Outcomes After Resection of the Radial Column Bones of the Wrist  
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Introduction 

Trapezium resection for thumb carpometacarpal (CMC) joint arthritis and scaphoid excision with 
four-corner (intercarpal/ midcarpal) arthrodesis for wrist arthritis, scapholunate advanced 
collapse (SLAC) or scaphoid non-union advanced collapse (SNAC), are very common 
procedures in the population. There are numerous studies on the outcomes after trapezium 



resection for CMC arthritis and scaphoid excision with four-corner arthrodesis for wrist arthritis 
in isolation. However, the long-term outcomes after resection of the radial column of carpal 
bones: both scaphoid and trapezium are limited. The purpose of this study was to report the mid 
to long-term outcomes after resection of the radial column bones of the wrist, trapezium and 
scaphoid. 

Materials & Methods  

We retrospectively reviewed 9 patients with resection of the radial column of carpal bones. All 
patients underwent two separate surgical procedures of the wrist (trapezium resection and 
scaphoid excision with four-corner arthrodesis). Seven patients had first trapezium resection for 
thumb CMC joint arthritis and at a mean of 40 months later (range, 25-62months), they 
underwent scaphoid excision with four-corner arthrodesis for wrist arthritis. While, two patients 
underwent first scaphoid excision with four-corner arthrodesis and later, at a mean of 31 months 
(range, 29-33months), trapezium resection. There were three women and six men with a mean 
age of 58 years (range, 51-66 years) at the time of first surgery. All patients were evaluated 
clinically and radiographically. Functional outcome was assessed with a pain VAS scale, 
measurement of grip strength, key pinch strength and range of motion. Disabilities of the Arm, 
Shoulder and Hand (DASH) and Modified Mayo Wrist Score (MMWS) were assessed. 

Results 

Mean follow-up after the second operation was 82 months (range 43-142 months). All clinical 
parameters demonstrated improvement at final follow-up. There was a significant improvement 
in mean pain levels from 8.7 preoperatively to 0.4 postoperatively. Grip strength increased on 
average from 9 kg preoperatively to 14 kg postoperatively. Mean key pinch strength improved 
from 3.1 kg preoperatively to 4.8 kg postoperatively. The mean DASH and mean MMWS 
significantly improved postoperatively. No patient had instability of the wrist postoperatively. 
No reoperations were required during the follow-up period. 

Conclusions 

The results of resection of the radial column bones of the wrist are relatively unknown. Based on 
our study, excision of the trapezium and scaphoid have no detrimental effect on clinical outcome 
and satisfactory outcomes can be expected. 
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Introduction: 



            There is little consensus on the precise origin and insertion points of the dorsal 
radiocarpal (DRC) ligament and the dorsal intercarpal (DIC) ligaments. Additionally, the dorsal 
scaphotriquetral ligament (DST) has been variably described in the literature. The purpose of our 
study is to describe the dimensions of the insertion sites of the DRC, DST and DIC, and the 
anatomic relationship of the DST and DIC ligaments. We hypothesize that the intracapsular DST 
and DRC ligaments consistently insert on the dorsal lunate, and the DST represents the deep 
component of the DIC. 

  

Materials & Methods: 

Fourteen fresh-frozen cadaveric specimens (6 M, 8F), age 70.6 (range 61 to 86) were imaged 
under fluoroscopy to confirm alignment of the proximal carpal row. Wrists with arthritis or 
carpal malalignment were excluded. The DRC and DIC ligaments were inspected, photographed 
and measured in situ. The conjoined DRC/DIC ligament insertion on the triquetrum was 
measured and osteotomized to reveal subsequent insertion sites in an ulnar to radial direction. 
Insertion sites of the DIC-DST to the lunate, dSLIL, scaphoid tubercle and trapezoid-trapezium 
were measured, as were insertion sites of the DRC to the lunate and distal radius. All 
measurements were made in radial-ulnar direction and proximal distal-direction at the midpoints 
of the insertion. Insertion areas were approximated by multiplying the two distances, assuming a 
rectangular shape. Insertion locations were mapped to anatomic models (Figure 1). 

  

Results: 

The conjoined triquetral insertion of the DIC-DST and DRC measures 89.6 ± 6.2 mm2. 
In each specimen, the DST represented an inseparable deep subsection of the DIC, and had 
attachments to the lunate 65.0 ± 28.3 mm2, and scaphoid ridge 67.4 ± 26.8 mm2. The DRC 
consistently inserted on the lunate just proximal to the DIC-DST insertion over a smaller surface 
area, 29.3±27.6 mm2. The DIC-DST was intimately integrated with the dSLIL, and inserted 
along the dorsal scaphoid ridge 67.4±26.8 mm2, creating a labral-like covering of the dorsal 
capitate (Figure 2). The DIC consistently inserted on the trapezoid 56.92±27.0 mm2. 

  

Conclusions: 

These data demonstrate a consistent insertion of both the DIC and DRC on the 
lunate.  We found the DST to be intimately related to the DIC, constituting a stout deep 
subsection of the DIC that spanned the entire proximal row. These data have implications for 
carpal stability and may guide surgeons in avoiding injury to critical ligaments during dorsal 
approach to the wrist.  



  

  

Figure 1.  

  

 

  

Figure 2.  
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Introduction: 

A common notion is that more complex techniques involving some type of metacarpal 
suspension for treating trapeziometacarpal arthritis better preserve the scaphometacarpal (SMC) 
space compared to a simple trapeziectomy and that this leads to superior functional outcomes. 
No study to date has systematically reviewed the literature regarding the relationship between 
scaphometacarpal space and functional outcomes such as grip and pinch strength. Herein, we 
aim to reconcile the disparity between clinical practice and evidence-based study on the 
functional importance of the SMC space. 

Methods: 

A systematic review of the literature was conducted according to PRISMA guidelines. Inclusion 
criteria were studies reporting outcomes after surgery for CMC arthritis. Specifically, studies on 
patients undergoing the following surgeries were included: trapeziectomy [T], partial 
trapeziectomy [PT], trapeziectomy with ligament reconstruction [LR], trapeziectomy with 
hematoma distraction arthroplasty [HDA], trapeziectomy with interposition arthroplasty [IA], 
trapeziectomy with interposition arthroplasty [IA], trapeziectomy with ligament reconstruction 
and tendon interposition [LRTI], and trapeziectomy with suture button suspensionplasty [SBS]. 
The primary outcomes of these studies included any measure of postoperative scaphometacarpal 
space (trapezial height/trapezial index) as well as key pinch strength, grip strength, or lateral 
pinch strength. Studies that did not assess the association between SMC space and outcomes 
were excluded. 

Results: 

Fourteen studies and 433 patients were included for analysis. Three studies (21.4%) found a 
statistically significant correlation between postoperative SMC space and postoperative pinch or 
grip strength. The correlation was weakly positive in one study (key pinch force vs. 
scaphometacarpal space, p=<0.05, r=0.13), positive but unlisted in another (lateral pinch vs. 
trapezial ratio, p=0.03), and negative in the third study (key pinch vs. trapezial space ratio, 
p=0.02, r=-0.47). The other 11 studies (78.6%) found no association between SMC space and 
postoperative strength. 

Discussion and Conclusion: 



Preservation of the SMC space postoperatively is generally not associated with postoperative 
functional outcomes of grip and pinch. Further research is necessary to better characterize the 
importance of maintaining the SMC space in patients undergoing trapeziectomy in order to 
substantiate claims by proponents of more invasive variants of simple trapeziectomy. 
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Philip Koury, HS4, Suhail Kamrudin K. Mithani, MD5, Patrick Codd, MD1; Marc J. Richard, 
MD3, (1)Duke University School of Medicine, Durham, NC, (2)Duke University Pratt School of 
Engineering, Durham, NC, (3)Duke University Medical Center, Durham, NC, (4)Duke 
University, Durham, NC, (5)Department of Orthopaedic Surgery, Duke University Medical 
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Introduction 

Surgical care is a major driver of rising healthcare costs, and surgical instrument oversupply is a 
significant contributor. Surgical inventory management should balance the assurance of 
instrument availability with cost minimization. Prior efforts to standardize surgical tray 
composition through preference cards or expert panels are resource intensive and are not data-
driven. The purpose of this study is to generate a streamlined surgical tray using instrument-use 
data through a radiofrequency identification (RFID) instrument tracking system in 
carpometacarpal (CMC) arthroplasties as well as demonstrate the potential cost savings of such a 
solution. 

 

Methods 

RFID-tags were affixed to surgical instruments in the orthopaedic hand tray used for CMC 
arthroplasty procedures. An antenna connected to an RFID reader was placed underneath the 
surgical site. Each time an RFID tagged instrument passed over the antenna, software logged its 
use. Our study included ten procedures by two different surgeons at Duke University 
Ambulatory Surgical Center (ASC) using this tracking system. After nine of the ten cases, the 
instrument tray was reduced based on the system-gathered instrument-use data. A cost analysis 
was conducted with Duke-specific cost values and costs derived from a literature review. Costs 
associated with surgical instrument management included sterilization, processing, packaging, 
refurbishment, and replacement. 

 

Results 



Over half (51%) of the instruments in the tray were unused in all monitored cases. In the case 
utilizing the reduced tray, no additional instruments were requested. Cost analysis demonstrated 
that reducing tray size may result in potential cost savings of $6,200 annually for CMC 
arthroplasties alone. For an ASC conducting 5,000 operations per year, extrapolated savings 
would be greater than $100,000 per year.  

 

Conclusions 

An RFID surgical instrument tracking system can serve as a novel data source with a wide 
variety of potential applications. We demonstrated its successful use in decreasing unnecessary 
instrumentation for a common surgical procedure. 
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Derek T. Schloemann, MD, MPHS1, Serena E. B. Liu, MD, MSc1, Joshua R. Atkinson, BSc1, 
David N. Bernstein, MBA, MA1, Ryan P. Calfee, MD MSc2; Warren C. Hammert, MD3, 
(1)University of Rochester Medical Center, Rochester, NY, (2)Washington University in St. 
Louis School of Medicine, St. Louis, MO, (3)Department of Orthopaedics, University of 
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Purpose: Few data are available regarding the time course of recovery following surgical 

treatment of thumb CMC arthritis. Pain relief and functional improvement have been 

identified as patient expectations regarding treatment for this condition. It would benefit 

patients for clinicians to be able to provide counseling regarding the time course of recovery 

following surgery. This information may help physicians manage post-operative pain and 

could help patients understand the time course of functional improvement, which may lead to 

greater satisfaction with the operation. The purpose of this study was to describe the 

trajectory of mental and physical health following surgical treatment of thumb CMC arthritis.  

Methods: This was a retrospective cohort study of 62 patients who underwent surgical 

treatment of CMC arthritis at a single institution. Box plots were generated to show mean 

PROMIS scores at all routine postoperative visits. Preoperative PROMIS scores were 

compared to early postoperative and late postoperative scores using a linear mixed model 



with time (preoperative, <3 months postoperative, ≥3 months postoperative) as the 

independent variable and PROMIS score as the dependent variable. Predicted scores at each 

time point based on the linear mixed model were presented.   

Results: Fifty three percent of patients were female and 98% were white. PROMIS 

anxiety and depression scores decreased from preoperative to early postoperative time points 

and further decreased at late follow up. Physical function decreased immediately following 

surgery but improved above preoperative levels by one month and remained above 

preoperative levels at late follow up. Pain interference scores decreased at early post-

operative time points and further decreased at late follow-up (Figure 1, Table 1).  

Conclusions: Time course of recovery from surgical treatment of CMC arthritis has been 

described. This information may be help counsel patients regarding the recovery process 

following surgery.   

  

  

  



  

Table 1. Predicted PROMIS scores over time from linear mixed model.  

 

  



  

Figure 1. Box plots showing trajectory of PROMIS scores during recovery following surgical 
treatment.  
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Denise MJ Arnold, MD, Rachel Gottlieb, BSc, Suzanne C Wilkens, MD, Rohit Garg, MD, Adam 
Nazzal, MD, Neal C Chen, MD; Sang-Gil Lee, MD, Massachusetts General Hospital/Harvard 
Medical School, Boston, MA  

Introduction: Radiographic presence of thumb carpometacarpal (CMC) osteoarthritis (OA) 
doesn’t always correlate with symptoms. Clinical testing specific to thumb CMC OA can be 
helpful in elucidating symptomatic joints and differentiating from other common sources of pain 
around the thumb. Sensitivity values of the most commonly used grind test are low and vary 
greatly. We aim to evaluate a new diagnostic test named the seesaw test and compare this test to 
the grind test.  
 
Methods: We prospectively enrolled 80 subjects from March 2017 to March 2018 at a single 
institution, excluding patients who had previous thumb arthroscopy, surgery or pathology. Each 



subject underwent both the seesaw and grind test by the hand surgeon and hand fellow. Both 
tests were considered positive if eliciting pain. The seesaw test consists of hyperextending the 
thumb metacarpal from a neutral resting posture, followed by adduction with continued pressure 
of the metacarpal base. We included 24 patients with a mean age of 73 years (σ 8.9) in the CMC 
OA group (Eaton stages 2 to 4) and 44 patients with a mean age of 66 years (σ 10.8) in the 
control group (Eaton stage 0 or 1). We calculated sensitivity, specificity, positive predictive 
value (PPV), and negative predictive value (NPV), and we used the multirater kappa measure as 
interpreted by Landis and Koch to estimate agreement among the care providers. 
 
Results: The seesaw test had a substantially higher sensitivity (71% and 42%, hand surgeon and 
fellow respectively) than the grind test (13% and 17%). However, the specificity of the seesaw 
test was slightly lower (82% and 86%) when compared to the grind test (91% and 98%). The 
PPV is more consistent between examiners for the seesaw test (68% and 63%) than for the grind 
test (42% and 80%). The NPV is higher for the seesaw test (84% and 73%) than for the grind test 
(66% and 68%). There is a slight agreement between the surgeon and fellow when performing 
the grind test (Kappa = 0.08) and a moderate, borderline substantial agreement when performing 
the seesaw test (Kappa = 0.59). 
 
Conclusions: The seesaw test is superior to the grind test, with a much higher sensitivity, 
slightly lower specificity, more consistent PPV, slightly higher NPV, and more consistent results 
among healthcare providers. Therefore, the seesaw test could be a valuable addition or even 
replacement of the grind test, and we recommend considering it in daily practice. 
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Asif Ilyas, MD1; Owolabi Shonuga, MD2, (1)Orthopaedics, Rothman Institute at Thomas 
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Purpose: 

Thumb carpometacarpal (CMC) joint arthroplasty is a common procedure in the surgical 
management of symptomatic thumb basal joint arthritis. Following trapeziectomy, a number of 
suspensionplasty techniques are often employed, but limited comparative evidence exists 
between these techniques. The central aim of this study is to prospectively compare the outcomes 
of two suspensionplasty techniques following trapeziectomy: suture button (TightRope) versus 
ligament reconstruction and tendon interposition (LRTI). 

METHODS: 

Prospective data was collected on 122 consecutive patients with Eaton stage III-IV thumb CMC 
arthritis who underwent open trapeziectomy and suspensionplasty. There were 53 LRTI and 59 
TightRope suspensionplasties. Outcomes were measured using the Quick-Disability of the Arm, 



Shoulder and Hand (QuickDASH) questionnaire, Visual Analog Score (VAS) for pain, 
radiograph analysis, and lateral pinch strength. Patient demographic data and complications were 
also recorded. 

RESULTS: 

Patients undergoing TightRope suspensionplasty had significantly higher trapeziometacarpal 
index (TMI), and thus less subsidence, than the LRTI group at 2-weeks [.224 vs .170 (p<.0001)] 
and 3-months [.173 vs .145 (p<.05)] post-operatively. TightRope suspensionplasty also had a 
significantly lower QuickDASH score at 2-weeks [64.7 vs 74.6 (p<.05)], 3-months [20.7 vs 32.5 
(p<.05)], and 1-year post-op [7.57 vs 21.5 (p<.05)] compared to the LRTI group. However, there 
was no difference in VAS pain, lateral pinch strength, re-operation, or complications at any time 
point between groups. 

Conclusion: 

Thumb CMC joint arthroplasty performed with a Tightrope suspensionplasty versus LRTI 
yielded short term improved resistance to subsidence, longer term greater improvement in 
clinical outcome by QuickDASH, and no difference in pain or complication rates. 
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Christopher G Larsen, MD, Brandon Alba, BA, Travis A Doering, MD, Yen Chen, MD, Daniel 
Grande, PhD, Armen K Kasabian, MD, Kate Nellans, MD, MPH; Lewis B Lane, MD, Northwell 
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Introduction 

Basal joint osteoarthritis (OA) is a debilitating condition, affecting up to 36% of postmenopausal 
women. Conservative management includes splinting, hand therapy, and NSAIDs. For more 
advanced disease, steroid injections are the mainstay of treatment. However, symptomatic relief 
tends to be short-lived, and many patients seek surgical intervention. Recent clinical evidence 
suggests that autologous fat transfer (AFT) may be a promising means to treat this condition. 
Autologous fat obtained from liposuction is prepared and injected into the basal joint, with 
improvements in pain and function scores. The purpose of this study is to better understand the 
underlying mechanism of this therapy using in vitro cell culture. 

Methods 

Articular chondrocytes were isolated from human subjects and expanded in culture. Liposuction 
samples from human subjects were collected and processed to isolate adipose-derived stromal 
vascular fraction (SVF) cells. Chondrocytes were plated at 50,000 cells per well. A negative 
control group was treated with standard growth media and a positive control group, or OA group, 
was treated with inflammatory cytokines IL-IB and oncostatin-M (OSM). To mimic the injection 



of autologous fat, experimental groups received IL-1B + OSM plus either a low-dose or high 
dose of SVF cells. RT- PCR was performed at days 1-3 after treatment to measure gene 
expression of various inflammatory and anti-inflammatory genes, including IL-1B, IL-1 receptor 
antagonist (IL-1 RA), and matrix metalloproteinases (MMPs). 

Results 

Compared to the OA group, the SVF-treated groups demonstrated a decrease in IL-1B 
expression at all timepoints. IL-1 RA expression also decreased in both SVT treated groups and 
was comparable to negative control levels. MMP13 expression was decreased in both the SVF 
treated groups relative to the OA group on day 3, but otherwise no trends were seen for 
expression of MMP 3, 9, or 13. 

Conclusions 

The results of this study suggest that AFT may function to decrease inflammation in basal joint 
osteoarthritis, as seen by changes in cytokine expression in vitro. Compared to the positive 
control group, the addition of adipose-derived SVF cells to chondrocytes grown in an 
inflammatory milieu significantly reduced the expression of IL-1B, an important inflammatory 
marker in osteoarthritis. Expression of IL-1 RA, an anti-inflammatory mediator was decreased in 
treatment groups, possibly indicating that with reduced inflammation chondrocytes need not 
upregulate this gene. No significant trends were noted for MMP expression. Further studies are 
underway to examine gene expression at a greater number of timepoints to better understand 
these anti-inflammatory properties. 
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MEd, BS, OT3, Carolyn Barnes, OT, CHT4, Garner Hillary, MD1, Michael Heckman, MS1, 
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Phoenix, AZ, (4)Mayo Clinic, Scottsdale, AZ, (5)Mayo Clinic, Rochester, MN, (6)Department 
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Introduction: This prospective randomized study compared standard conservative therapy 
(SCT) versus the same SCT plus a dynamic stabilization home-exercise program (SCT + HE) for 
thumb carpometacarpal (CMC) degenerative joint disease (DJD). Comparisons included the 
change in VAS (Visual Analogue Scale) pain score, QuickDASH score, range of motion, grip, 
and pinch from baseline to 6-week follow-up between the two groups, change in VAS pain score 
and QuickDASH score from baseline to 6-month follow-up between the two groups, and 
outcomes between patients with baseline Eaton radiographic stage I-II disease versus stage III-IV 
disease in the SCT + HE group at 6-week and 6-month follow-up. 



Methods: 67 patients between 18 and 85 years old, who fit the inclusion criteria, and were 
diagnosed with thumb CMC DJD by physician and radiographic examination at three academic 
medical centers between May 2016 and October 2018 were recruited for prospective computer-
based randomization into the SCT (N=34) or SCT + HE treatment groups (N=33). Changes in 
outcome measures at 6-week and 6-month follow-up relative to baseline were calculated and 
compared between SCT and SCT + home exercise groups using a Wilcoxon rank sum test. 

Results: There were no statistically significant differences in outcomes from baseline to 6-week 
follow-up between the SCT and SCT + HE groups (all P≥0.056). Of interest, the VAS pain score 
did decrease slightly more from baseline to 6-week follow-up for the SCT + HE group when 
compared to the SCT group, however it was not statistically significant (P=0.36). There was a 
similar non-significant decrease in QuickDASH score from baseline to 6-week follow-up for the 
SCT + HE patients compared to SCT patients (P=0.48). The degree of change from baseline to 6 
months was similar between SCT + HE and SCT patients for VAS pain score (P=0.52) and 
QuickDASH score (P=0.97). There was no significant difference in outcomes in the SCT + HE 
group based on the Eaton radiographic stage. 

Conclusions: The results of this study indicates that SCT + HE does not result in a significant 
improvement in VAS pain score, QuickDASH score, or other outcomes after 6 weeks of 
treatment in comparison to SCT alone. We observed small (non-significant) improvements in 
VAS pain score and QuickDASH for the SCT + HE patients compared to the SCT patients. 
There were no noticeable differences between the two groups regarding changes in VAS pain 
score or QuickDASH score from baseline to 6 months. 
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Introduction:  

Digital ischemia due to vasospastic or occlusive disorders can be treated with periarterial 
sympathectomy, which reduces sympathetic tone and increases nutrient flow to the fingertips. 
The procedure remains controversial due to small and heterogeneous patient populations. We 
sought to perform a long-term analysis of surgical outcomes among different vasospastic and 
occlusive diseases. 

  

Materials and Methods:  



A retrospective review of patients undergoing periarterial sympathectomy from 1999-2018 was 
performed. Demographic information, angiography, surgical procedures and outcomes were 
recorded. Patients were divided into three subgroups including autoimmune disease, peripheral 
vascular disease (PVD) and vascular occlusion including hypothenar hammer syndrome and 
aneurysm. Descriptive statistics, chi-squared test and odds ratio were used for analysis. 

  

Results: 

There were 102 patients identified, with 35 having bilateral surgery (137 hands). Mean follow-up 
time was 17.9 months. Co-morbidities included scleroderma (N=35), lupus (N=8), 
cardiovascular disease (N=8) and rheumatoid arthritis (N=7). Hypothenar hammer syndrome and 
aneurysm were diagnosed in 20 hands (14.5%), respectively. On presentation, 55% had digital 
ulcers. Periarterial sympathectomy was performed alone in 70% of hands and in combination 
with arterial bypass in 29%. Simultaneous digital amputation was performed in 19 hands (14%).  

  

There were 76 hands (55%) with autoimmune diseases, 36 hands (26%) with vascular occlusion 
and 14 hands (10%) with PVD. Subgroup treatment and outcomes detailed in Table 1. There is a 
relationship between subgroup and postoperative amputation (p=0.0003); PVD patients were 
over eight times as likely to require a postoperative amputation (OR 8.6, 95% CI 2.4-
30.2).  There is an association between subgroups and development of new ulcers (p=0.008), 
with autoimmune patients three times as likely to develop new ulcers (OR 3.2, 95% CI 1.1-9.2). 
There was no association between subgroup and ulcer healing or infection. Overall, there was no 
association between simultaneous amputation and sympathectomy on postoperative infection 
(p=0.6) 

  

Conclusion: 

While the majority patients with autoimmune diseases heal ulcers postoperatively, they are most 
likely to have progression of disease as they are three times as likely to develop new digital 
ulcers. Patients with PVD were eight times as likely to have an amputation despite periarterial 
sympathectomy. Isolated vascular occlusion is associated with the best postoperative outcomes. 
These outcomes can be utilized for pre-operative patient counselling and risk stratification. 
Simultaneous digital amputation and periarterial sympathectomy does not increase infection risk. 
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Introduction 

The thumb plays a critical role in hand function, and amputation is a devastating injury. Often, 
reconstruction is a lengthy ordeal. Here, we present osteoplastic reconstruction in an immediate 
setting to restore functional length to the thumb when replantation is not an option. 

Materials & Methods 

Over a two-year period, six patients who sustained thumb amputations underwent immediate 
osteoplastic thumb reconstruction at our institution. Their electronic medical records were 
reviewed and data was collected retrospectively. All cases were performed under general 
anesthesia. Intraoperatively, bone was harvested from the amputated thumb or an adjacent 
unsalvageable digit. All overlying soft tissue, including periosteum, was removed. Bony fixation 
was performed with 26-gauge 90-90 interosseous wiring. Soft tissue coverage was provided by a 
pedicled groin flap. Postoperatively, the affected upper extremity was immobilized, and patients 
underwent groin flap division one month later. Subsequent flap debulking was delayed for at 
least three months after flap division. 

Results 

The operative time for the first stage of reconstruction averaged 146 minutes (range, 87–290 
min). The time between hospital arrival and surgery for definitive coverage averaged 3.4 days 
(range, 0.13–9.4 days). Postoperative hospital length of stay averaged 3.0 days (range, 1.7–5.1 
days). No patients required a blood transfusion as a result of this procedure. 



In addition to flap division surgery, patients underwent an average of 1.3 revision procedures 
(range, 0–2), primarily for debulking and hardware removal. One patient required a corrective 
osteotomy to bring the thumb tip into flexion. Three patients had complications: one cellulitis 
which resolved with oral antibiotics, one hardware failure requiring revision fixation, and one 
deep infection requiring repeat debridement. 

When measuring from the metacarpal base to reconstructed thumb tip, the average bony length 
of the thumb remnant post-injury was 5.1 cm (range, 0.8–7.3 cm), and the reconstructed thumb 
length averaged 8.17 cm (range, 4.3–10.7 cm), representing an average gain in length of 3.1 cm 
(range, 0.9–7.7 cm).  

Conclusions 

Immediate osteoplastic thumb reconstruction is a safe, reliable alternative for restoring length 
when replantation is not feasible. Advantages of this approach include short operative time and 
hospital length of stay, straightforward technique that does not require microsurgical skills, use 
of bone from an unsalvageable digit that would otherwise be discarded, and minimal donor site 
morbidity. Prospective studies with a larger patient cohort are needed to evaluate long term 
function and patient-reported outcomes. 

 
Concurrent Scientific Abstract Session IV  
#HS68 Chronic Neuropathic Pain Following Hand Burns: Etiology, Treatment, and Long-
Term Outcomes  
Kevin M. Klifto, PharmD1, Pooja S. Yesantharao, MS1, A. Lee Dellon, M.D., Ph.D.2, Charles 
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Introduction: Chronic, neuropathic pain after burn injury to hand/upper-extremity is common. 
However, a paucity of information exists on etiology, management, and outcomes of this pain. 
This study characterizes patients with neuropathic pain after burn injury to the hand/upper-
extremities, to guide risk stratification and treatment strategies. 

Materials & Methods: This is an IRB-approved, retrospective investigation at a single 
institution, from January 1, 2014 through January 1, 2019. Patients 15 years and older admitted 
to the Burn Unit after hand/upper extremity burns were included in our study. Chronic pain was 
defined as self-described pain longer than 6 months after burn injury, not including pain due to 
pre-existing illness/medication. Two subgroups were defined: 1) patients with chronic pain 
responsive to treatment (response group), and 2) patients with chronic pain unresponsive to 
treatment (non-response group). Mann-Whitney-U and Fischer’s Exact tests were used to 
compare patient cohorts, and multivariate linear/logistic regression were used to analyze pain 
outcomes. 

Results: Of the patients who met inclusion criteria in the study period, 55 had chronic pain. Of 
these chronic pain patients, 29 (53%) were in the non-response group and 26 (47%) were in the 



response group. Overall, 84% of chronic pain patients had surgery. Positive Tinel signs were 
located at the carpal tunnel (n=9, 16.3%), cubital tunnel (n=6, 10.9%), Guyon’s canal (n=2, 4%), 
and radial tunnel (n=1, 1.8%). Compared to the response group, the non-response group had 
higher rates of comorbid psychiatric disease (21% versus 12%, p=0.04) and suffered greater 
mean percentages of total body surface area (%TBSA) burned (30.7% versus 18.5%; p=0.04). 
The non-response group was also more likely to have had surgery (27% versus 19%; p=0.04), be 
intubated (18% versus 9%; p=0.02) and be admitted to the ICU for burn management (18% 
versus 7%; p=0.009). In all chronic pain patients, a greater %TBSA burned conferred 
significantly greater odds of having non-responsive pain (OR=1.04, p=0.007). Furthermore, 
having a nerve release procedure during burn management significantly decreased odds of a 
positive Tinel sign at time of discharge (OR=0.8, p=0.009). Longer hospital lengths of stay 
(OR=1.02, p=0.04) and need for surgical treatment conferred greater odds of complications 
(OR=13.52, p=0.004). Finally, in all chronic pain patients, gabapentin (p=0.04) and ascorbic 
acid (p=0.03) were associated with significant decreases in pain scores on follow-up. 

Conclusions: This study characterizes chronic, neuropathic pain after hand/upper-extremity 
burns. In doing so, this study hopes to help optimize outcomes for chronic, neuropathic pain after 
hand/upper extremity burns. 
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Utilizing the Vascularized Semi-Third-Metacarpal Graft for Reconstruction of the 
Segmental Bone Defects of Proximal Phalanges in 21 Fingers 

Abstract 

Introduction: To describe the use of vascularized semi-third-metacarpal graft for reconstruction 
of large segmental defects of proximal phalanges, which were the results of injuries and 
osteomyelitis, especially in the hand only one or two fingers were left after injuries. 

Materials & Methods: From May 2014 to February 2017, 21 patients who had a large 
segmental bone defect of the proximal phalanx were treated with the long vascularized bone 
graft taken from the third metacarpal. The graft was supplied by the reverse-flow of the second 
or third dorsal metacarpal artery. The causes of the bone defects included osteomyelitis, injuries, 
and a combination of them. In 19 patients, only one finger was left after the previous injury, and 
in 2 patients two fingers were left. The fingers included index (n=1), long (n=3), ring (n=16), and 
little finger (n=1). The mean length of the segmental defects was 3.4 cm (range, 2.5 to 5 cm). 
The mean length of the bone grafts was 3.1 cm (range, 2.3 to 4.7 cm), and the width was nearly 
half the third metacarpal bone, but not involved the head and the articular surface of the base of 



the third metacarpal bone. The nutrient artery penetrating into the base of the third metacarpal 
was included in the pedicle. After debridement, the vascularized graft was placed in the defect of 
the proximal phalanx and fixed with a mini plate and screw system. The remaining void was 
filled with bone grafts taken from the third metacarpal or allogenic bone grafts. The donor site of 
the third metacarpal bone was filled with allogenic bone grafts. 

Results: After surgery, radiographic bone healing was achieved at the mean time of 8 weeks. At 
the mean final follow-up of 26 months, the mean motion arc of the metacarpal phalangeal joints 
was 72°, compared to 92° on the opposite side. The mean motion arc of the proximal phalangeal 
joints was 42°, compared to 87°on the opposite side. According to the Disabilities of the 
Shoulder, Arm, and Hand, the mean score was 12. 

Conclusions: This technique is useful for the preservation of the finger function by 
reconstruction of the bone defect of the proximal phalanx, especially in hands where only one or 
two fingers were left after injuries. 
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Introduction: In 2015, the first bilateral pediatric hand transplant in the world was performed in 
an 8-year old boy. This patient previously contracted staphylococcal sepsis with systemic 
ischemic injury at 2 years of age, which led to 4-limb amputation. At the time of transplantation, 
the potential for longterm growth of transplanted hands was unknown in the growing child. We 
describe the growth of the transplanted upper extremities over the four years after pediatric hand 
transplant. 

 

Materials & Methods: Upper extremity forearm (PA and Lateral) and hand (3-view) x-rays 
were performed at 1-, 2-, 3- and 4- year following bilateral hand-forearm transplantation. 
Measurements of the radius and ulna length were performed by the authors using digital lateral 
and PA radiographs. Greulich & Pyle Atlas was used to estimate bone age of upper extremity 
radiographs. Rate of growth was compared to normative values in the literature.  

 

Results: From July 2015 to July 2019, increase in forearm bone length were: right ulna 3.7 cm, 
right radius 3.5 cm, left ulna 3.0 cm, and left radius 3.6 cm. The rate of forearm growth is similar 
in each upper extremity (Figure). At each subsequent annual follow-up visit, the bone age 
increased by 1 year based on Greulich & Pyle assessment. Radiographic measurements of ulnar 



and radial growth in the presented child are similar to reported normative values in non-
transplanted pediatric patients and reflective of both the bone and chronologic age of the patient.  

 

Conclusions: Annual increase in chronologic age parallels the annual increase in bone age in the 
first pediatric hand-forearm transplants. Growth rate is similar on both transplanted extremities. 
Successful upper extremity vascularized composite allotransplantation offers the advantage of 
growth rates similar to established non-transplant norms. 
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#HS71 Thirty-Day Outcomes of Upper Extremity Replantation and Revascularization 
Procedures: An Analysis of the National Surgical Quality Improvement Program Database  
Olachi O. Oleru, B.S.1, Bradley C. Wham, M.D.1, Karan Dua, M.D.1, Gregory S. Penny, M.D.1, 
Alexander Rompala, B.A.1, Neil V. Shah, M.D., M.S.1, Suhail Kamrudin K. Mithani, MD2, 
Charles Ekstein, M.D.1; Steven M. Koehler, M.D.1, (1)State University of New York (SUNY), 
Downstate Medical Center, Brooklyn, NY, (2)Department of Orthopaedic Surgery, Duke 
University Medical Center, Durham, NC  

Introduction: Over the past half-century, upper extremity replantation and revascularization has 
advanced through improved instrumentation and microsurgical techniques. Studies show high 
survival rates and excellent functional and aesthetic results. We hypothesized that upper 
extremity replantation and revascularization procedures may be performed safely with low rates 
of 30-day adverse outcomes when examined across a nationally-representative cohort of 
heterogeneous patients and institutions. 

  

Methods: Utilizing the American College of Surgeons National Surgical Quality Improvement 
Program (ACS NSQIP) database, we identified patients who underwent upper extremity 
replantation or revascularization procedures between 2008 and 2016. Patients were identified 
using Current Procedural Terminology (CPT) codes corresponding to digit (index, middle, ring, 
little), thumb, hand, forearm, and arm replantation, and blood vessel repair of the hand/upper 
extremity. Complications, reoperations, and unplanned readmissions were queried from the 
database. Rates of 30-day postoperative complications were determined, and total reoperation 
rate (along with procedures performed) and unplanned readmissions related to the index 
procedure were identified. 

  

Results: This study included a total of 326 patients undergoing replantation and 
revascularization procedures of the upper extremity. The patients had a mean age of 51 years (18 
to 89 years) and were 61.7% male and 38.3% female. 65.1% were white, 16.0% were black, and 



18.8% were other. Replantation procedures included digit (non-thumb) replantation (3.7%), 
thumb replantation (3.1%), and hand replantation (0.3%). Revascularization procedures included 
upper extremity blood vessel repair with vein graft (65.5%) and direct blood vessel repair of the 
hand and fingers (27.4%). The 30-day complications included intraoperative transfusions (8.0%), 
failure to wean off the ventilator for greater than 48 hours (2.1%), deep venous thrombosis 
(1.5%), pulmonary embolism (1.2%), and pneumonia (1.2%) (Figure 1). The reoperation rate 
was 5.5%, with incision and drainage occurring most frequently (0.6%). The readmission rate 
was 3.7%, most commonly for pulmonary embolism (0.6%). 

  

Conclusions: The most common complication for upper extremity replantation is intraoperative 
transfusions. This is unsurprising considering the 52% rate of transfusions during leech therapy 
for replantation previously reported by Rizis et al., Plast Recon Surg 2011. Upper extremity 
replantation with blood vessel repair can be performed with suitable rates of complications in the 
30-day postoperative period. These rates are consistent with published data from single-center 
series and reports from several centers. 
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#HS72 Robot-Assisted of Volar 
Percutaneous Scaphoid Screw 
Placement: Initial Clinical 
Experience  
Yang Guo, MD FRCS HKCOS, 
JISHUITAN hospital, BEIJING, 
China  

Robot-Assisted of Volar 
Percutaneous Scaphoid Screw 
Placement: initial clinical 
experience 

To investigate a robot-assisted technique for volar insertion of a percutaneous scaphoid screw 
and compare insertion time, accuracy, and radiation exposure to the traditional technique. We 
hypothesize that robot-assisted navigation of volar percutaneous scaphoid screw placement 
would improve accuracy, require less time, and diminish radiation exposure when compared to 
the free hand technique. 

16 patients with acute Herbert B2 scaphoid fracture were randomized to computer-assisted 
versus traditional volar percutaneous scaphoid screw placement. Time of the overall procedure, 



set-up time, time for ideal guide wire placement, and radiation time were recorded. Number of 
guide wire attempts was also recorded. Finally, accuracy of planned screw axis and actual screw 
axis were compared. Student's t-tests were used to determine whether the differences in outcome 
variables between computer-assisted and free hand techniques were significant. Postoperative 
outcome measures included time to union based on computed tomography, patient-reported pain 
and range of motion, 

Results Sixteen screws were placed in 8 patients in the robot-assisted group and 16 screws in 8 
patients in the freehand group; no postoperative complications or revisions were reported. The 
overall time of the 2 procedures and the set-up time were not different between the 2 groups, the 
time for placement of the K-wire was 60% in the robot-assisted percutaneous scaphoid fixation 
group, and the number of K-wire attempts needed for accurate screw placement approached 
clinical significance. Although the radiation exposures of set-up time were higher in robot-
assisted group, the radiation exposures for global time of the procedure and guide-wire 
placement were clinically lower in robot-assisted group. 
Conclusions Robot-assisted navigation of volar percutaneous scaphoid screw placement takes no 
more time that traditional methods and significantly reduces the amount of radiation exposure to 
the patient. This technique also significant reduced the number of incorrect placement of the 
guide wire compare to free hand guide wire insertion. 
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Christopher J Goodenough, MD1, Eric J Maiorino, MD2, Paul J Deramo, MD1, Joseph K Moffitt, 
BS1, Zachary Tallackson, BS3; Erik S Marques, MD4, (1)University of Texas Health Sciences 
Center at Houston, Houston, TX, (2)University of Texas Health Science Center Houston, 
Houston, TX, (3)University of Texas Health Science Center- Houston / McGovern Medical 
School, Houston, TX, (4)Division of Plastic and Reconstructive Surgery, University of Texas 
Health Science Center- Houston / McGovern Medical School, Houston, TX  

Introduction 

Overutilization of healthcare resources has been cited as a leading cause of increasing healthcare 
expenditures in the US. Few studies have been published regarding the appropriateness of 
transfer to a tertiary care center for isolated upper extremity injuries and infections. The literature 
that exists primarily describes socioeconomic factors and insurance status. The purpose of this 
study is to assess the appropriateness of transfers to a tertiary care center in a cohort of patients 
with operative hand pathology. 

Materials and Methods 

We reviewed the records of 132 patients transferred to a tertiary care center between 2013 and 
2018, all of whom required operative intervention. We analyzed demographic data, distance of 
transfer, mechanism and severity of injury, intervention received and follow up data. Patients 
were categorized by appropriateness of transfer into three categories, using published guidelines: 



pathology that does not require evaluation by an upper extremity surgeon, injuries that require 
non-emergent specialist follow up, and injuries that require emergent transfer for specialist care.  

Results 

Of 132 patients who were transferred and required operative treatment, 106 (80%) patients were 
transferred for trauma, 25 (19%) for infection and 1 (1%) patient was transferred for a 
hemorrhagic tumor causing compartment syndrome. The median distance traveled for transfer 
was 22.7 (range 11, 124) miles. Overall, 73% of patients met criteria for transfer and 56% 
received emergent operative intervention. For non-emergent operations, the median time from 
arrival at the tertiary care facility to the operating room was 12.0 hours. Of the patients 
transferred for trauma, 79% met criteria for transfer for upper extremity specialist evaluation and 
59% received emergent operative intervention. Only 56% of patients transferred for infection 
met criteria for transfer, and only 44% of transferred patients required emergent operative 
intervention.  

Discussion 

Overall, the majority of patients transferred for trauma had significantly complex injuries, 
requiring acute management by an upper extremity surgeon. However, about half of patients 
transferred for infection were transferred unnecessarily and fewer than half required emergent 
operative intervention, resulting in unnecessarily long delays to definitive intervention and 
hospital stays. Widespread implementation of evidence based guidelines may reduce 
unnecessary transfers and improve healthcare resource utilization. 
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#HS74 Global Disparities in Fingertip Reconstruction: Are complex reconstructions a 
regional fad?  
Kareem Hassan, MD1, Leonardo Kozian, BS1, Jill Froimson, MD1, Nicole Capdarest-Arest, 
MA(LIS), AHIP2; Patrick Reavey, MD, MS1, (1)University of Chicago, Chicago, IL, 
(2)University of California Davis, Davis, CA  

Global Disparities in Fingertip Reconstruction: Are complex reconstructions a regional fad?  

  

Introduction: Traumatic fingertip injuries are one of the most common consultation for hand 
surgeons.  Reconstructive approaches for these injuries were established in the 1960s-1980s with 
good functional outcomes. Recent literature has presented alternative options for fingertip 
reconstruction requiring a greater understanding of perforator anatomy and microsurgical 
techniques, without clear improvements in outcomes.  This study examines the surgical literature 
to identify trends in management of fingertip injuries through time and by region 

  



Materials & Methods: A systematic literature review was performed in Scopus from 1942 to 
December 2016. Search terms included finger, fingertip, repair, amputation, graft, flap, and 
replant.  Duplicate or not applicable publications were excluded.  Studies were classified by 
decade of publication, country of origin, and type of reconstruction. Two separate reviewers 
determined reconstruction type and any discordance was reviewed and resolved by a third 
author.  

  

Results: 368 unique publications on the management of fingertip injuries were identified.  From 
2010-2016 there has been a nearly 400% increase in the number of papers compared to the 
1980s  The majority of early publications on the subject stemmed from North America and 
Europe, with Asia’s first publication in 1970 (Figure 1). By the 1990s Asia and Europe surpassed 
North America as the predominate regions responsible for publications. Asia was responsible for 
the majority of the publications on replants, free flaps, and local flaps (Figure 2). This correlates 
with the overall increase in publications on replantation and local flaps during the last two 
decades (Figure 3). Few papers directly compared surgical techniques and overall outcomes were 
irregularly reported. 

  

Conclusions: There is an increasing emphasis on fingertip reconstruction in the hand surgery 
literature with a notable predominance in Asia.  However, fingertip replantation and recent flap 
reconstruction techniques have not been widely adopted by surgeons in the United States and 
Europe.  Further work is needed to directly compare outcomes of these techniques and identify 
reasons for the significant global disparity in the care of fingertip injuries. 



 
 

  

Figure 1. Number of publications by decade and region. 

 



 
 

  

  

Figure 2. Number of publications by reconstruction type and region. 

 



 
  

 



Figure 3. Number of publications per decade by reconstruction type  
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David Jose Restrepo, MD1, Gabriela Cinotto, MD2, Maria T Huayllani, MD2, Daniel Boczar, 
MD2, Aaron C Spaulding, PhD1, Oscar J Manrique, MD3; Antonio Jorge Forte, MD2, (1)Mayo 
Clinic, Jacksonville, FL, (2)Mayo Clinic Florida, Jacksonville, FL, (3)Mayo Clinic, Rochester, 
MN  

Background: Although chemotherapy is the mainstay treatment for osteosarcoma, some patients 
do not receive it. The purpose of this study is to elucidate the factors that predispose patients 
with osteosarcoma to not receiving chemotherapy. 

Methods: In this retrospective cohort study, we queried the National Cancer Data Base for bone 
cancer patients diagnosed between January 1st, 2004 and December 31st, 2015. We included 
patients of any age and sex diagnosed with osteosarcoma of the upper extremities. With bivariate 
and multivariate models, we analyzed the demographic, facility, and tumor-specific 
characteristics, comparing the group that received chemotherapy with the group that did not 
receive chemotherapy. 

Results: Multivariate analysis showed that age groups 21 to 40 years (odds ratio [OR], 0.281; 
95% CI, 0.129-0.613), 41 to 60 years (OR, 0.103; 95% CI, 0.045-0.238), and 61 years or older 
(OR, 0.03; 95% CI, 0.012-0.071) had lower odds of receiving chemotherapy treatment than 
patients younger than 21 years. Female patients (OR, 0.567; 95% CI, 0.337-0.955), non-White 
patients (OR, 0.485; 95% CI, 0.25-0.939), and patients with government insurance (OR, 0.506; 
95% CI, 0.285-0.9) had lower odds of receiving chemotherapy treatment than male, white, and 
privately insured patients. Stages II (OR, 4.817; 95% CI, 2.594-8.946) and IV (OR, 0.457; 95% 
CI, 1.931-10.286) had higher odds of receiving chemotherapy than stage I disease. 

Conclusion: Patients with osteosarcoma of the upper extremities benefit from treatment with 
chemotherapy. Large prospective analyses are needed to understand which factors affect the 
receipt of chemotherapy in patients with upper-extremity osteosarcoma. 
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#HS76 Double Crush Syndrome of the Cervical Spine and Carpal Tunnel: National 
Analysis of Prevalence, Surgical Management, and Complications  
Neill Yun Li, MD1, Daniel Yang, BS1, Shashank Dwivedi, BS1, Kalpit N Shah, MD1, Joseph Gil, 
MD1; Alan H Daniels, MD2, (1)Brown University, Providence, RI, (2)Brown University, Warren 
Alpert Medical School, Providence, RI  

  



Purpose: Double crush syndrome (DCS) consists of compression of a peripheral nerve at two 
distinct locations. The purpose of this study was to utilize a national multi-payer database to 
determine the prevalence, proportion of operative intervention, and associated complications of 
DCS patients. We further sought to determine which procedure performed first in DCS patients 
would minimize postoperative complications and future revision procedures. 

  

Methods: The PearlDiver Patient Records Database (http://www.pearldiverinc.com), a national 
multi-payer deidentified database housing Humana Inc. and Medicare data from 2007 to 2016 
were queried. Patients with concomitant carpal tunnel syndrome and cervical radiculopathy were 
queried with ICD-9-CM/ICD-10-CM codes. Patients were isolated for carpal tunnel release 
(CTR: 29848, 64721) and anterior cervical discectomy and fusion (ACDF: 22551, 22552, 22554, 
22585). Patient demographics, comorbidities, postoperative complications, and prolonged opioid 
use were evaluated. Prolonged opioid use was filling prescriptions three months from index 
procedure. Multivariable logistic regressions controlling for age, gender, CCI were performed 
with P < 0.05 considered statistically significant.  

  

Results: Overall, 75,479 patients were identified with DCS. 15,829 (21%) underwent operative 
intervention in which significantly more patients initially underwent CTR (n=12,201, 16.2%) 
compared to ACDF (n=3,628, 4.8%) (p<0.001). Of the 12,201 patients undergoing CTR, 356 
(2.9%) subsequently underwent ACD. In contrast, of the 3,628 patients undergoing ACDF, 314 
(8.7%) patients subsequently underwent CTR.  

  

DCS patients who underwent CTR, followed by ACDF, demonstrated significantly increased 
risk of complications and readmission within 30 days of ACDF compared to ACDF alone (Table 
1).  

  

 

  

Patients that underwent ACDF followed by CTR had no significant complications and 
significantly less opioid use postoperatively compared to CTR alone (Table 2).  



  

 

  

When comparing patients undergoing ACDF without DCS, DCS patients undergoing CTR 
followed by ACDF had greater risk of revision at one year, readmission, and surgical site 
infection than ACDF followed by CTR (Table 3).  

  

 

  

When compared against CTR without DCS, DCS patients with CTR, followed by ACDF had 
increased risk of revision at one year, readmission within 30 days, surgical site infection, and 
prolonged opioid use, than ACDF followed by CTR (Table 4).  

  

 

  



Conclusion: In patients with DCS, ACDF after CTR had a greater number of complications 
compared to ACDF before CTR. With these findings, providers may be better able to counsel 
patients with known cervical and carpal tunnel compression regarding potentially reduced risk of 
postoperative complications, readmission, and revision procedures when considering ACDF and 
CTR should ACDF be initially performed followed by CTR.  
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#HS77 The Flexible Care Pathway: Simplified and Safe Post- Operative Care After Carpal 
and Cubital Tunnel Release  
Lyly Nguyen, MD1, Sydney L Payne, BS2, Ashkan Afshari, MD1; Brian C Drolet, MD1, 
(1)Vanderbilt University Medical Center, Nashville, TN, (2)Vanderbilt University, Nashvile, TN  

Introduction: 

  

Telehealth, mobile app, and other remote follow-up methods have demonstrated cost reductions 
and increased patient satisfaction post-operatively compared to Conventional Follow-up (CFU). 
However, a Flexible Care Pathway (FCP), which involves only “as-needed” follow-up, has never 
been formally evaluated. We hypothesize that the FCP is a safe and satisfactory pathway for 
patients who undergo carpal (CTR)/ cubital tunnel release (CuTR).  

  

Materials & Methods: 

  

Preoperatively, veterans who required a CTR and/or CuTR were given the option to enroll in the 
FCP, in which post-operative follow-up visits were “as-needed” only. Patients who chose CFU 
were evaluated within 2 weeks post-operatively. Preoperatively, detailed written post-operative 
instructions were given to and reviewed with patients in both groups, regardless of the pathway 
chosen. Both groups were contacted by phone 30 days post-operatively with a questionnaire 
about their care (Appendix 1 & 2). The main outcomes were the number of FCP to CFU 
conversions (i.e., patients requiring in person evaluation after selecting FCP), complications 
requiring follow-up, time and distance of patient travel, as well as patient satisfaction.  

  

Results: 

  

A total of 94 patients were enrolled in the study, and 58% chose FCP. One quarter (24.4%) of 
patients in the FCP group converted to in-person clinic evaluation. Of these patients, 11.1% had 



a complication compared to 18.2% of CFU patients (p=0.51). On average, the CFU group 
travelled a roundtrip distance of 94.3 miles and expended an estimated 3.5 hours for their follow-
up visits. FCP patients would have traveled a greater distance than CFU patients (124.6 vs 94.3 
miles, p = 0.04). CFU patients ranked their overall satisfaction at an average of 8.5/10 whereas 
the FCP group was an average of 9.4/10 (p=0.01). 

  

Conclusions: 

  

The Flexible Care Pathway can be safely used in ambulatory hand surgeries such as carpal and 
cubital tunnel release. Although these results are limited by selection bias, with patients requiring 
further travel preferring FCP, we found that the FCP demonstrated a higher degree of patient 
satisfaction and a decrease in patient travel than CFU. This is particularly relevant in 
geographically broad areas or in a veteran population with less access to specialty care. The 
Flexible Care Pathway may be applicable to other types of ambulatory surgical procedures and 
warrants further investigation.  
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#HS78 Nerve Surface Texture Analysis Following Excision of Nerve Ends Using Various 
Instruments  
Ryan Adam Rose, MD1, Ryan Bliss, MD2, Timothy Bromage, PhD3, Bin Hu, MD3; Eitan 
Melamed, MD3, (1)UTHSCSA, San Antonio, TX, (2)Baton Rouge Orthopaedic Clinic, Baton 
Rouge, LA, (3)New York University, New York, NY  

Nerve Surface Texture Analysis Following Excision of Nerve Ends Using Various Instruments 
Hypothesis: We believe that the various instruments used for excision of nerve ends will have a 
different surface roughness, and nerve cutting scissors will have the least rough surface texture. 
Methods Fresh frozen cadavers were received following standard protocols. Median and Ulnar 



nerves were dissected and 1-2cm lengths of nerves were cut. An 11 blade, razor blade and nerve 
scissors were used, which made up our three different arms. Each cut used a new 11 blade and 
razor. After nerves were cut, they were immediately placed into a 10% formalin solution for one 
week then washed in ethanols. Three-dimensional surface analysis of roughness (Sa) for each 
specimen was performed using ZeeScan optical hardware and GetPhase software (PhaseView, 
Buisson, France). Stata v13.1 (StataCorp LP, College Station, TX) was used for all statistical 
analyses. We then used ANOVA or Kruskal Wallis test, as appropriate according to data 
distribution, to compare roughness measures among cutting techniques. We defined p<0.05 as 
statistically significant. Results Forty cut nerves were included. Of these, 13 (32.5%) were cut 
using scissors, 15 (37.5%) using a razor blade, and 12 (30%) using an 11 blade. An ANOVA test 
showed statistical evidence for a difference in Sa among cutting techniques (p=0.002), where the 
lowest mean Sa was seen in surfaces cut with scissors (7.2 micrometers, 95% CI: 5.34 to 9.06), 
followed by 11 blade (7.29 micrometers, 95% CI: 5.22 to 9.35), and razor blade (11.03 
micrometers, 95% CI: 9.43 to 12.62). A post-hoc t-test comparing Sa between surfaces cut with 
scissors and those with 11 blades were not statistically different (p=0.944). Median Ra (surface 
profile roughness) was 4.58 (IQR: 2.62-5.46). Kruskal-Wallis test also showed evidence for a 
statistical difference in Ra among cutting techniques (p=0.003), with the lowest being an 11 
blade with (3 micrometers, IQR:1.87-4.38), followed by scissors (3.29 micrometers, IQR: 1.56 to 
4.96), and razor (5.41 micrometers, IQR: 4.95-6.21). Summary Points To our knowledge, there is 
no evidence about which instrument is best for excising damaged nerve ends and neuromas. 
With our novel technique of using three-dimensional surface analysis for evaluating surface 
roughness, we found that use of a fresh straight razor had a poor roughness. Furthermore, a fresh 
11 blade did as well as nerve specific scissors. These findings will help guide the treatment of 
nerve injuries and the instrumentation used to do so.  
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#HS79 Prescription opioids and patient satisfaction after carpal tunnel release surgery  
Pragna N. Shetty, MPH, Madhuli Y Thakkar, MPH, Imran S. Yousaf, DO; Aviram M Giladi, 
MD, MS, The Curtis National Hand Center, Baltimore, MD  

Introduction: Patient satisfaction is an increasingly used metric for evaluating health care 
services and can impact system changes as well as compensation and reimbursement. The opioid 
epidemic has spurred efforts to limit opioid prescriptions; however, these limits bring concerns 
about inadequate pain control and related effects on patient satisfaction. We examined the 
association between prescription opioid pain medication after carpal tunnel release surgery 
(CTR), pain scores, and satisfaction scores. 

Materials/Methods: All patients over age 18 who underwent CTR at our hand center between 
January 1, 2018 and May 31, 2019 were included. Patient-reported pain level, satisfaction, and 
continued postsurgical prescription pain medication use at 2-week follow-up visit were collected 
prospectively. Satisfaction and pain were scored by the patient from 1-10; 10 is highest 
satisfaction, and 10 is highest pain score. Fisher’s exact test was used for analysis. 

Results: 505 patients were included. The mean age was 56.7 (22.0-91.8) years, with 335 (66.3%) 
females and 170 (33.7%) males. 405 patients were given a prescription for pain medication after 



surgery, and 100 were discharged with no prescription. Postoperatively, the median pain score 
for the prescription and no-prescription groups was not significantly different (P=0.79, Figure 1). 
However, the median pain score at follow-up for those who remained on prescription pain 
medicine (N=67) was 2 points higher than the score for those who had discontinued their 
prescription (P<0.001). Median satisfaction score at follow-up for patients who received a 
prescription was not significantly different from scores of patients who did not receive a 
prescription (P=0.77). For patients who remained on a prescription, median satisfaction scores 
were 1.5 points lower than the scores for those who discontinued their prescription (P<0.001).  

Conclusions: Overall, many patients do well after CTR with minimal or no prescription pain 
medicine. However, patients who received and remained on a prescription after CTR reported 
higher pain levels and lower satisfaction scores. These patients may require additional support 
and should be identified early. Further research into this high-risk patient subgroup is needed to 
identify resources and alternative pain management strategies, and to guide policy around using 
satisfaction scores as a measure of quality.  
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#HS80 An Anatomical Study of the Innervation Patterns of the Palmaris Longus Muscle 
and Clinical Results of its Utilization in Targeted Muscle Reinnervation  
Matthew R. Delarosa, MD1, R. Glenn Glenn Gaston, MD1, Bryan J. Loeffler, MD1, Dane N. 
Daley, MD1, Eitan Melamed, MD2; Neil Vranis, MD3, (1)OrthoCarolina, Charlotte, NC, 



(2)Orthopedic Surgery, NYU Hospital for Joint Diseases, New York, NY, (3)NYU Langone 
Health, New York, NY  

INTRODUCTION 

The purpose of this study is two-fold. First to further elucidate the anatomical branching pattern 
of the median nerve as it pertains to the palmaris longus motor branch for TMR. Secondly, this 
paper is a retrospective review of a series of patients who underwent Targeted Muscle 
Reinnervation (TMR) and palmaris longus (PL) was utilized as a target. 

MATERIALS AND METHODS 

8 cadaveric arms were dissected to document the branching pattern of the median nerve. 
Additionally, we present the 8 transradial amputee patients that underwent targeted muscle 
reinnervation in which PL was utilized as a target. 

RESULTS  

From our cadaveric dissections the average length of the forearms from medial epicondyle to 
ulnar styloid was 24.8 cm (22-29 cm), and the average length from medial epicondyle to 
palmaris muscle motor entry point was 5.3 cm (3.0-7.7 cm). Additionally, all palmaris motor 
branches passed through a tunnel within the FDS muscle belly, the average distance of which 
was 1.8 cm away from the median nerve proper (.7-3.6 cm).  

We also report our postoperative subjective and objective outcome data. The 8 patients reported 
an average pain VAS of 2 and DASH of 45.7. All 8 transradial amputees (100%) are utilizing a 
prosthesis, with 7 out of 8 utilizing a myoelectric prosthesis (88%). Additionally, only 33% of 
patients report phantom sensation and only one (12.5%) of these patients reports having phantom 
pain. 

CONCLUSIONS 

The anatomy of the palmaris longus motor branch, when present, is a reliable target for TMR 
surgery. The branching pattern of the median nerve was highly variable, however, the PL motor 
branch consistently ran through a tunnel in the FDS muscle and entered the muscle belly an 
average of 5.3 cm distal to the medial epicondyle. This has implications for surgery as the PL 
motor branch is reliably identified along the undersurface of the FDS fascia as it pierces the FDS 
to innervate the PL. The superficial location and distinct muscle belly make palmaris longus an 
ideal target in the setting when performing TMR for transradial amputations. Patients in this 
series with PL used as a TMR target are doing well in regards to their clinical outcomes, PROs, 
and prosthetic utilization. 
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Rachel E Hein, MD1, Amanda N Fletcher, M.D.1, Andrew W Hollins, M.D.1, David S Ruch, 
MD1, Marc J. Richard, MD1; Suhail Kamrudin K. Mithani, MD2, (1)Duke University Medical 
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Introduction: 

Carpal tunnel syndrome (CTS) is present bilaterally in 56% of patients diagnosed. Few studies 
have investigated bilateral simultaneous Endoscopic Carpal Tunnel Release (ECTR) and 
postoperative effect on return to activity. The purpose of this study was to evaluate length of 
recovery in patients who received bilateral simultaneous ECTR including pain medication 
requirement, return to activities of daily living, return to work, and return to full activities. 

Materials and Methods: 

A retrospective analysis was performed on patients who underwent bilateral ECTR by a single 
hand fellowship trained surgeon from 2013-2019. All patients were counseled preoperatively and 
given written guidelines regarding minimal restrictions on activity after surgery. Occlusive 
incisional dressings were employed intraoperatively and patients were transitioned to a Band Aid 
dressing postoperative day two. Demographic, operative, clinical data, and subjective patient 
outcomes were collected via chart review and a telephone interview. Student’s T-tests and Chi 
Squared analyses were conducted, and a probability of ≤0.05 was considered significant. 

Results: 

80 patients (160 wrists) were included in the study. The average patient age was 53 years-old 
(range 20-80) with 49 (61%) female patients. Of the 80 patients, 40 were successfully contacted 
for telephone interview follow-up. Questions included data regarding return to activities of daily 
living, work, and return to full activities as well as the amount of pain medication required. 
Patients reported to take an average of two days (range 0-10) of narcotic pain medications. 
Patients returned to activities of daily living, work, and recreational activities at an average of 
five, seven, and 19 days, respectively.  

Female patients reported requiring more days of narcotic pain medications (1 versus 3 days, 
p=0.0483) and longer time to return to work (9 versus 5 days, p=0.0477). Manual laborers 
reported longer time to return to work (9 versus 5 days, p=0.0500). Older patients (age > 65) 
reported longer return to full activities (39 versus 11 days, p=0.0189). 

Conclusions: 

Simultaneous bilateral ECTR is a successful procedure with shorter recovery times than reported 
previously for bilateral simultaneous and staged carpal tunnel release . Preoperative counseling 
and encouragement to return to full activity after surgery appears to be effective for this 
procedure. Several risk factors for increased pain medication requirement and longer time to 
return to work and full activity include females, manual laborers, and older age (>65). 
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#HS82 Examining the Impact of Insurance Type on Self-Reported Symptom Severity at the 
Preoperative Visit for Carpal Tunnel Release  
David N. Bernstein, MBA, MA1, Etka Kurucan, BA1, Kathleen Fear, PhD1, Bilal Mahmood, 
MD1, Constantinos Ketonis, MD, PhD1; Warren C Hammert, M.D.2, (1)University of Rochester 
Medical Center, Rochester, NY, (2)Department of Orthopaedics, University of Rochester, 
Rochester, NY  

Introduction. The literature shows that patients with certain insurance types have easier access 
to healthcare. However, there is limited literature quantifying if patient symptoms are worse at 
the time of intervention. If worse, this may suggest that patients with “lesser” insurance tend to 
have greater symptom burden prior to getting the appropriate treatment or delay seeking care for 
other reasons. The primary null hypothesis is insurance type is not associated with PROMIS 
Upper Extremity (UE), Physical Function (PF), Pain Interference (PI), and Depression scores at 
the preoperative visit before carpal tunnel release (CTR).  

  

Materials & Methods. Patients with known carpal tunnel syndrome presenting for their 
preoperative visit within 3 months of carpal tunnel release to a tertiary academic hand clinic 
between 12/2016 and 11/2018 completed PROMIS UE, PF, PI and Depression CATs. A chart 
review for insurance type was completed, and insurance type was recorded as Commercial, 
Medicare, Medicaid, or Workers Compensation. Descriptive patient characteristics were 
determined and bivariate analyses were conducted to compare patient variables by insurance 
status. Using accepted stepwise regression methods, patient characteristics with p<0.10 were 
included in the multivariable linear regression to determine which variables are associated with 
PROMIS scores at the final preoperative visit before CTR.  

  

Results. 301 patients were included in our analysis. In bivariate analysis, there was no difference 
in the number of days between preoperative visit and CTR (p=0.49) or race (p=0.11) by 
insurance type. A significantly greater percentage of women had Medicaid (75%; p=0.009) and 
the age of those with Medicare was significantly higher than other insurance types (68.70 years; 
p<0.01). All PROMIS domains were significantly different by insurance type, with Medicaid 
patients having the worst preoperative score for all domains and commercial patients having the 
best (p<0.01) (Table 1). In multivariable linear regression, age was associated with PROMIS UE 
(β = 0.17, p=0.03) and PROMIS PI (β = -0.19, p=0.01), while Commercial Insurance was 
associated with PROMIS PF (β = 4.78, p<0.01), PROMIS PI (β = -3.58, p=0.04), and PROMIS 
Depression (β = -4.27, p=0.04) (Table 2). 

  

Conclusions. Commercial Insurance is associated with significantly improved preoperative 
PROMIS PF, PI, and Depression scores compared to Medicaid, suggesting that those who have 



private insurance may have better access to care or overall better health. In addition, increased 
age was associated with improved preoperative PROMIS UE and PI scores, suggesting that older 
patients may be able to better cope with carpal tunnel sequelae.  
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#HS83 Evaluating the Ability of Congenital Upper Extremity Amputees to Control a Multi-
Degree of Freedom Myoelectric Prosthesis  
Michael S. Gart, MD1, Brian Kaluf, CP, FAAOP2, Bryan J. Loeffler, MD1; R. Glenn Glenn 
Gaston, MD1, (1)OrthoCarolina, Charlotte, NC, (2)Ability Prosthetics & Orthotics, Charlotte, 
NC  

INTRODUCTION 

Patients with congenital upper extremity amputations can generate the signals necessary to 
accurately control a multi-degree of freedom (DOF) myoelectric prosthesis despite never having 
learned to use their distal upper extremity. 

METHODS 



Patient records from a hand surgery clinic were screened for eligibility. Patients 8 years of age 
with unilateral, congenital transradial amputations were included. Patients with any inability to 
comply with the testing protocol (cognitive or visual impairment, non-English speaking) were 
excluded. A handheld electromyography unit with a graphical user interface (GUI) displayed on 
a laptop was used to record myoelectric signals and calibrate a pattern recognition control 
strategy. The complexity of control was increased incrementally from one to three DOF. The 
accuracy of the pattern recognition calibration and performance on a virtual Target Achievement 
Control (TAC) test were recorded as a percentage and as a ratio of successfully completed 
tasks/total tasks, respectively. The sound limb was tested first to control for ability to complete 
the testing protocol and to generate a paired sample data set with the congenital residual limb 
performance. Calibration accuracies for all patients were averaged by limb for one, two, and 
three DOF. Number of successfully completed tasks were averaged for all patients by limb and 
reported as the average number completed/total number of tasks. 

RESULTS 

Seven patients have completed the study protocol (average age 23.9 years). Average calibration 
accuracy for the pattern recognition control was 87.5%, 86.1%, and 83.1% for the sound limb 
and 88.1%, 88.1%, and 78.1% for the congenital residual limb using a one DOF, two DOF, and 
three DOF virtual prosthesis, respectively. The average completion rate on the TAC test was 
0.86/1, 2.86/3, and 2.27/4 for the sound limb and 0.86/1, 2.71/3, and 3.00/4 for the congenital 
residual limb using a one DOF, two DOF, and three DOF virtual prosthesis, respectively. At 
three DOF, each patient’s congenital residual limb matched or exceeded his/her sound limb on 
TAC testing. 

CONCLUSIONS 

Congenital upper extremity amputees are able to generate the signals necessary to control a 
multi-degree of freedom myoelectric prosthesis with accuracy comparable to their sound limb 
despite never learning to use their distal upper extremity. At three degrees of freedom, target 
achievement control testing demonstrated improved performance with the congenital residual 
limb compared with the sound limb. This preliminary research demonstrates congenital upper 
extremity amputees have the capacity to control modern myoelectric prostheses and may expand 
their options for prosthetic rehabilitation. 
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#HS84 Magnetic Resonance Imaging to Investigate the Clinical Applicability of the Medial 
Femoral Trochlea Osteochondral Flap Within the Wrist  
Jimmy H Daruwalla, MD1, Jan Skrok, MD1, Aviram M Giladi, MD, MS2; James P Higgins, 
MD3, (1)MedStar Union Memorial Hospital, Baltimore, MD, (2)The Curtis National Hand 
Center, Baltimore, MD, (3)The Curtis National Hand Center, MedStar Union Memorial Hospital, 
Baltimore, MD  

Introduction: The medial femoral trochlea (MFT) osteochondral flap is a technique employed for 
the treatment of non-salvageable scaphoid proximal pole nonunions. The convex surface of the 



cartilage bearing proximal trochlea is used to replace the similarly-contoured proximal scaphoid 
and articulate with the concave scaphoid fossa of the radius. Despite preliminary results 
supporting its clinical applicability, a magnetic resonance imaging (MRI) comparison of the 
shape of the MFT as it relates to the native proximal scaphoid has never been performed. The 
goal of this study is to quantifiably compare the shape of the MFT, proximal scaphoid, and 
scaphoid fossa. 

Methods: MRI scans of the wrist and knee of ten healthy subjects were obtained. Using imaging 
processing software, we measured the radius of curvature of the articular segments of interest. 
Ratios of these measurements of the MFT and scaphoid compared to the scaphoid fossa in 
multiple planes were then calculated. 

Results: Compared to the scaphoid fossa, the average ratio of the radius of circumference of the 
proximal scaphoid was 0.79 and 0.78 in the coronal and sagittal planes, respectively. Compared 
to the scaphoid fossa, the average ratio of the radius of circumference of the MFT was 0.98 and 
1.31 in the coronal and sagittal planes, respectively. Based on our data, the radius of curvature of 
the MFT was larger than that of the proximal scaphoid, in both the coronal and sagittal planes. In 
the coronal plane, the MFT radius of curvature is nearly identical to the scaphoid fossa, and is a 
closer match than the scaphoid itself. In the sagittal plane, the radius of curvature of the MFT 
was actually larger than the radius of curvature of the scaphoid fossa. 

Conclusion: Our data suggest that the radius of curvature, in the sagittal and coronal planes, of 
the MFT and the proximal scaphoid are disparate. Further clinical research is required to 
determine the clinical significance of these differences in patients undergoing MFT 
reconstruction of proximal scaphoid nonunions. 
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#HS85 Total wrist type „Remotion – SBI“ in orthopedic trauma-patients. Follow-up of 14 
years in 67 cases with a less invasive approach  
Dietmar Hager, MD1; Stefan M Froschauer, MD2, (1)Common Hospital, Linz, Austria, (2)Kepler 
University Clinic, Linz, Austria  

Total wrist type „Remotion – SBI“ in orthopedic trauma-patients. Follow-up of 14 years in 67 
cases with a less invasive approach. 

Posttraumatic wrist-arthrosis frequently causes significant loss of range of motion 
accompanied by severe pain resulting in a major decrease of occupational capability. Multiple 
studies of total wrist fusion, show unsatisfied patients.The wish for preservation of motion is 
understandable and by means of a total wrist implant it is feasible. Implantation with a less 
invasive approach yields great benefits.  



Full ROM was obtained [average S 45/0/40] within 6 weeks. Painrelease from pre-op average 7-
8/10 (VAS) to 1-2/10. 57 patients were totally free of pain. Longterm follow-up is 14 years; 
short-term follow-up is 2 years. 2 carpale elements have gotten loose, needing re-op. In 5 cases 
radiological fill around the radial component. No dislocations or instability has been observed. 2 
patients had functional loss of extensor tendonds (1 digitiv minimi, 1 ext. dig. 4). All patients 
confirmed that they would have the procedure done again. 7 Patients have total wrist-implants on 
both sides. 5 patients were converted from total wrist arthrodesis into remtion implant. Qick 
DASH scores will be displayed in the presentation. Total wrist-implant „Remotion“ is a highly 
sophisticated implant, capable of meeting the expectations of both the physician, in terms of 
criterion for reliability, stability and effective pain relief, as well as meeting the needs of the 
patients for functional restoration.  

As a consequence we regard the total wrist-implant as a”first choice procedure“ in severe cases 
of arthrosis.  

Less invasive approach looks very promising, as complete release of the retinaculum and large 
skin-incisions are no longer necessary. In comparison the procedure can be done much faster. 
More importantly patients seem to take great benefit from this technique. Postoperative swelling 
is significantly lower. Handtherapy can be started much sooner, yielding earlier ROM; 
consuming less time. However, at present, we believe that the “Remotion“ is the only implant 
qualifying for this less invasive approach. 
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#HS86 Intraoperative Assessment of Scapho-Trapezoid Arthritis during Thumb 
Carpometacarpal Arthroplasty: A Cadaveric Study  
Michael Rivlin, MD1, Bryan Hozack, MD2, Brianna Fram, MD3, Christopher Jones, MD4; Asif 
M Ilyas, M.D.5, (1)Rothman Institute at Thomas Jefferson University, Philadelphia, PA, 
(2)Rothman Institute, Philadelphia, PA, (3)Thomas Jefferson University, Philadelphia, PA, 
(4)Orthopaedics, Rothman Institute at Thomas Jefferson University Hospital, Philadelphia, PA, 
(5)The Rothman Institute, Philadelphia, PA  

Hypothesis: 

Due to limited sensitivity of radiographs for scaphotrapeziotrapezoid (STT) osteoarthritis (OA) 
and the high rate of concurrence between thumb carpometacarpal (CMC) and STT arthritis, 
intraoperative visualization of the STT joint is recommended during surgery for CMC 
arthroplasty. We hypothesized the visualized area of the trapezoid articular surface of the 
scaphotrapezoid joint is limited during this approach. 

Methods: 

Investigation was carried out using eleven cadaver upper extremities. Pre-dissection fluoroscopic 
images were taken of the wrist using standard views. Wagner surgical approach to the thumb 
CMC was then performed and the trapezium was removed, revealing the scaphotrapezoid joint. 
The visualized portion of the trapezoid articulation was marked with an electrocautery. The 



trapezoid was then removed in its entirety, photographed, and the marked surface area and total 
surface area were measured using ImageJ image analysis software to calculate the percentage of 
the joint surface that had been marked. Two authors independently took two measurements of 
each trapezoid, and these values were averaged. The radiographs were analyzed for the presence 
of STT arthritis using the system described by White et al. One-wau ANOVA was used to 
determine if there was a significant association between radiographic degree of arthritis and 
percentage of the joint visualized during surgery. 

Results: 

The mean surface area of the trapezoid visualized during standard approach for CMC 
arthroplasty was 60.3% (standard deviation 24.6%). There was a wide range, 16.7-96.5%, but we 
did not find a correlation between degree of radiographic arthritis of the scaphotrapezoid joint 
and percentage of the joint that was visualized. The degree of radiographic STT arthritis could 
not 

be used to predict ease of visualization of the scaphotrapezoid joint intraoperatively during CMC 
arthroplasty. 

Summary: 

 60% of the trapezoid proximal articular surface was visualized during excision of 
trapezium of the thumb. This may not be sufficient to dictate intraoperative management 
of the trapezoid. 

 A combination of clinical examination, pre- and intraoperative radiographs, and 
intraoperative visualization should be utilized to assess for STT OA and determine the 
need for surgical treatment. 
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#HS87 The Incidence of Shoulder Arthroplasty: Rise and Future Projections Compared to 
Hip and Knee Arthroplasty  
Kevin Xavier Farley, BS1, Jacob M Wilson, MD2, Charles A Daly, MD1, Michael Brandon 
Gottschalk, MD1; Eric R Wagner, MD, MS2, (1)Emory University, Atlanta, GA, (2)Emory 
University, Department of Orthopaedics, Atlanta, GA  

Introduction 

The incidence of shoulder arthroplasty continues to rise. However, there remains a paucity of 
epidemiologic data in recent years. We aimed to examine the recent trends and predict future 
projections of hemiarthroplasty (HA), anatomic (aTSA), and reverse shoulder arthroplasty 
(RSA), as well as compare to the predictions for total hip (THA) and knee arthroplasty (TKA). 

  

Methods 



The National Inpatient Sample was queried from 2011 to 2016 for HA, aTSA, and RSA, as well 
as TKA and THA. The ICD-procedure code for RSA was not separated from the aTSA code 
prior to 2011, thus these years were excluded. Linear and Poisson regression was performed to 
project annual procedural incidence and volume to the year 2025. aTSA and RSA growth rates 
were compared to those of TKA and THA. 

  

Results 

Between 2011 and 2016, the estimated number of primary shoulder arthroplasties performed 
increased by 91.1%. This was largely due to the exponential increase in RSA, which increased 
by 167.2% with an annual growth rate of 24.1% over the 6-year period. Linear regression 
analysis estimated the volume of shoulder arthroplasties to increase 91.9% by the year 2025, to 
an estimated 187,952 procedures. Poisson regression estimated annual shoulder arthroplasty 
procedural volume to increase 349% by 2025, an estimated 439,206 procedures. These estimates 
far outpace those of total hip and knee arthroplasty. The linear and Poisson models estimate that 
the volume of THAs performed in 2025 will increase by 57.8% and 92.1%, respectively. 
Additionally, the linear and Poisson models predict TKA to increase by 29.4% and 36.0%, 
respectively. 

  

The projections for RSA and aTSA demonstrated substantial increases, with projected volume 
increases by the linear and Poisson models of 48.9% and 67.7% for aTSA (Figure 1) and 120.8% 
and 537.2% for RSA (Figure 2). Alternatively, HA was projected to decrease by 72.1%. 

  

Discussion and Conclusion 

The procedural volume and incidence of shoulder arthroplasty continues to rise at an exponential 
rate, corresponding with the increasing usage of the reverse prosthesis. The overall incidence is 
increasing at a greater rate than TKA or THA, with projections continuing to rise over the next 
decade. This exponential rise in primary TSA likely is associated with a rising demand for 
revision surgeries. Furthermore, these findings represent important considerations for policy-
makers and administrators. In addition, this will lay a foundation for future investigations into 
resource allocation and cost-effectiveness. 
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#HS88 Treatment of Wassel IV Polydactyly of Thumb  
PT Chan, MD, Tuen Mun Hospital, Hong Kong, Hong Kong  

Introduction: 



Polydactyly of the thumb is one of the commonest congenital differences of the upper extremity 
in Asian country. The incidence is estimated to be 1-2 per live birth in China. The presentation 
varies from simple skin tag to complex polysyndactyly. Treatment will vary according to the 
types of duplication. We managed Wassel IV polydactyly by bony re-alignment, soft tissue 
balancing and meticulous design of skin flaps.  

Material & Methods: 

We reviewed our patients with Wassel IV thumb duplication managed in our hospital since 2006. 
We employed oblique intra-articular osteotomy of the metacarpal of joint re-alignment procedure 
is needed. Tendon re-alignment and collateral ligament reconstruction was also performed. 

Results: 

15 patients were reviewed. They all showed a stable and well-aligned thumb for opposition. 
There was no peri-operative complication and no case of growth disturbance. There was no 
revision surgery needed in all cases. Although the alignment is satisfactory, the interphalangeal 
joint motion is usually stiffer than the normal side. 

Conclusion: 

Intra-articular osteotomy is a safe method for re-align the joint orientation in Wassel IV 
polydactyly. 
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#HS89 Carpal Kinematics in Madelung Deformity  
Abbas Peymani, MD MS1, Johannes G.G. Dobbe, PhD2, Geert J. Streekstra, PhD2, H. Relton 
McCarroll, MD3; Simon D. Strackee, MD PhD2, (1)Academic Medical Center, University of 
Amsterdam, Amsterdam, Netherlands, (2)Amsterdam Medical Center, University of Amsterdam, 
Amsterdam, Netherlands, (3)Department of Orthopaedic Surgery, Shriners Hospital for Children 
Northern California, Sacramento, CA  

Introduction 
The decreased wrist mobility in Madelung deformity has been quantified extensively, but the 
mechanisms underlying these effects are not understood. We hypothesize that the previously 
identified abnormal radiolunate and radiotriquetral ligaments lead to decreased movement of the 
lunate and triquetrum bones. 

Materials & Methods 
We evaluated carpal bone kinematics of 9 Madelung deformity wrists (5 patients) and 18 healthy 
wrists (9 volunteers), using a novel four-dimensional (4D) radiographic scanning technique. This 
method combines static CT scans with dynamic scans acquired during motion to quantify carpal 
bone kinematics in-vivo. We developed software programs to calculate and visualize movement 
(total translation and total rotation) of wrist bones during flexion-extension and radio-ulnar 
deviation. To compare carpal bone kinematics we developed 12 mixed effects models, one for 



each combination of: 3 proximal carpal bones (scaphoid, lunate, and triquetrum), 2 distinct 
motions (flexion-extension and radio-ulnar deviation), and 2 outcomes of interest (total 
translation and total rotation). 

Results 
During flexion-extension motion a significantly decreased rotation was seen in both the lunate 
bone (difference in degrees, -4.6; 95% CI -7.1 to -2.2; P=0.001) and the triquetrum bone 
(difference in degrees, -4.8; 95% CI -6.7 to -3.0; P<0.001) for Madelung deformity wrists. 
Carpal kinematics during radio-ulnar deviation showed significant decreased in lunate bone 
translation (difference in mm, -0.7; 95% CI -1.0 to -0.4; P<0.001), triquetrum bone translation 
(difference in mm, -0.6; 95% CI -0.9 to -0.3; P=0.001), and triquetrum bone rotation (difference 
in degrees, -1.9; 95% CI -3.7 to -0.1; P=0.049). There were no significant differences found for 
scaphoid bone translation and rotation during flexion-extension motion or radio-ulnar deviation. 

Conclusions 
This is the first study to evaluate carpal bone kinematics in Madelung deformity. In comparison 
to wrists of healthy participants, wrists of Madelung deformity patients show decreased 
movement of lunate and triquetrum bones. Previously identified abnormal radiolunate and 
radiotriquetral ligaments could explain the decreased wrist mobility. 
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#HS90 Pediatric Hand Trauma: a Cohort Study Comparing Operative to Non-operative 
Cases  
Brodie Parent, MD, MS1, Erin Anstadt, MD2, Chelsey A Johnson, MD1, James Fisher, MS2, 
Jennifer Fantuzzo, MS1, John R. Fowler, MD3; Alexander Joseph Davit III, MD4, (1)University 
of Pittsburgh Medical Center, Pittsburgh, PA, (2)University of Pittsburgh, Pittsburgh, PA, 
(3)Orthopaedic Surgery, University of Pittsburgh Medical Center, Pittsburgh, PA, (4)Department 
of Plastic Surgery, University of Pittsburgh Medical Center / Children's Hospital of Pittsburgh, 
Pittsburgh, PA  

Introduction: 

Hand trauma is a frequent reason for emergency medical care in children. The epidemiology, 
injury patterns and operations for this group are not well described in the literature. This study 
aims to describe the pediatric hand trauma population and their injuries, and identify risks 
associated with requiring an operation.  

Methods: 

This was a retrospective cohort study of pediatric hand-trauma patients referred to the hand clinic 
at a tertiary care center from 2014-2019. Patients were grouped into operative and non-operative 
cohorts for comparison. All charts were abstracted. Summary statistics were computed, and 
Poisson regression was used to compute relative risks (RR) with 95% confidence intervals (CI) 
and p-values. 



Results: 

A total of 850 patients were referred for hand trauma in our metropolitan area, for an incidence 
of 2 cases per 1000 children over 5 years. The median age was 11.4 years (interquartile range 
7.4-14.2). 299 patients (35%) were female, and 250 (29%) were minorities. The most common 
mechanisms of injury were sports-related (298, 35%), door slams (127, 15%), and falls (108, 
13%). 126 patients (15%) required operative management, while 724 (85%) were non-operative. 
Fractures which were rotated, angulated, displaced, or intra-articular usually underwent an 
operation. Ring and small finger injuries were the most common and were more likely to require 
operations compared to other injuries (RR 1.24, CI 1.05-1.46, p=0.01). Phalangeal fractures were 
the most common overall, but metacarpal fractures were significantly more likely to require 
operations compared to other injuries (RR 1.6, CI 1.13-2.25, p-value=0.007). Compared to all 
other mechanisms, patients using motorized toys, scooters, or motor vehicles were four times 
more likely to require an operation (RR 4.21, CI 2.04-8.71, p<0.0001). Finally, male gender, 
Caucasian race, and older age were all associated with operative hand trauma (RR=1.15, CI 1.02-
1.29, p=0.02; RR 1.14, CI 1.03-1.27, p=0.01; and RR 1.14, CI 1.01-1.30, p=0.04, respectively).  

Conclusions: 

This represents one of the largest reported cohort studies in pediatric hand trauma, and our 
findings highlight several risk factors for complicated injuries requiring an operation. Older 
Caucasian males and children who play with motorized devices/scooters are at highest risk for 
operative hand trauma. In addition, injuries to the small and ring finger, and metacarpal injuries 
are more likely to require operations. These findings have important prevention implications, and 
may help emergency and primary care providers to triage injuries for early referral to hand 
surgeons. 
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#HS91 Displaced Open Physeal Fractures of the Distal Phalanx (Seymour Fracture): Does 
Delay in Diagnosis and Treatment Result in Worse Outcomes?  
Alfred Lee, BA1,2, Jason Wink, MD3, Benjamin Chang, MD4; Ines C Lin, MD, FACS1, 
(1)University of Pennsylvania, Philadelphia, PA, (2)University of California, Riverside, 
Riverside, CA, (3)Plastic Surgery, University of Pennsylvania, Philadelphia, PA, (4)Division of 
Plastic Surgery, University of Pennsylvania, Philadelphia, PA  

Introduction 

Seymour fractures can present in an immediate or delayed fashion to both the clinic and 
emergency room. We present our experience with the treatment of Seymour fractures at a large 
urban pediatric tertiary care center. 

Materials and Methods 

A retrospective review (2007–2018) of patients who received definitive treatment of Seymour 
fractures at our institution was performed. Demographic, injury- and treatment-related, and 



outcome data were collected. Complications included pin or surgical site infection (SSI), physeal 
disruption, malunion, secondary fracture displacement, and nail deformity. Statistical analysis (t-
test, Fisher’s exact) was performed to identify significant differences (p<0.05) in outcomes 
between location and timing of initial presentation. 

Results  

65 patients (49 M/16 F) were included. Mean age was 11.6 ± 3.2 years (range, 3-17). Mean time 
from injury to initial presentation to any provider was 2.6 ± 5.2 days (range, 0-25). 75.4% (n=49) 
presented to an emergency room, 10.8% (n=7) to an outpatient office, and 12.3% (n=8) to urgent 
care. Of the 46 patients presenting initially to an outside institution, 14 (30.4%) were transferred 
to our institution. There was no significant difference from mean time injury to initial 
presentation for patients presenting initially to our institution, transferred from outside hospitals, 
and treated at outside hospitals (p=0.186). Sports and crush were the most common mechanisms. 
The most commonly injured fingers were middle (n=20), ring (n=18) and small (n=13). Patients 
treated initially at an outside institution (n=32) most commonly received splinting (65.6%) 
and/or antibiotics (25%). Definitive management at our institution consisted of open reduction 
(72%), closed reduction (9.2%), and trial of conservative management requiring subsequent 
surgery (18.4%). 93.9% (n=62) underwent percutaneous pinning. All patients had radiographic 
evidence of healing. Post-operatively, 7.6% (n=5) had SSI and 18% (n=12) had physeal 
disruption. 7 patients had documented nail deformity. No instances of pin infection, malunion, or 
secondary fracture displacement were reported. Delayed presentation >24 hours after injury was 
associated with clinical signs of infection prior to surgery (p<.001) and longer mean post-
operative antibiotic duration (17.2 days vs 8.8 days, p=0.025). Timing and place of initial 
presentation were not significantly associated with SSI, physeal disruption, or nail deformity. 

Conclusions 

Delayed presentation is associated with greater risk of infection at time of surgery and a longer 
course of post-operative antibiotics. In our experience, surgically managed Seymour fractures 
have high rates of fracture healing and low rates of post-operative infection, physeal disruption, 
and nail deformity, even in cases of delayed care. 
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#HS92 Combined Treatment of Basal Thumb Arthritis and Scapholunate Advanced 
Collapse Wrist  
Grzegorz Kwiecien, MD1, Mark Hendrickson, MD2, William H Seitz Jr, MD3, Peter J. Evans, 
MD, PhD3, Antonio Rampazzo, MD, PhD4; Bahar Bassiri Gharb, MD, PhD5, (1)Department of 
Plastic Surgery, Cleveland Clinic, Cleveland, OH, (2)Department of Plastic Surgery, The 
Cleveland Clinic Foundation, Cleveland, OH, (3)Orthopaedic Surgery, Cleveland Clinic, 
Cleveland, OH, (4)Plastic Surgery, Cleveland Clinic Foundation, Cleveland, OH, (5)Plastic 
Surgery, Cleveland Clinic, Cleveland, OH  

INTRODUCTION: 



Combined treatment of trapeziometacarpal osteoarthritis (OA) and SLAC wrist presents unique challenges. The 
consequences of loss of radial column support caused by scaphoidectomy, common to all procedures for stages 2 
and 3 SLAC wrist, and trapeziectomy are not well known. We hypothesized that simultaneous treatment of the first 
carpometacarpal joint OA and SLAC wrist will result in increased complication rate when compared to staged 
treatment. 

MATERIALS AND METHODS: 

An IRB approved retrospective review of patients who underwent surgery for both trapeziometacarpal OA and 
SLAC wrist between 2003 and 2017 at the Cleveland Clinic Health System. Postoperative outcomes including range 
of motion (ROM), grip and pinch strengths, validated quality of life questionnaires Quick-DASH and AM-PAC 
were analyzed. 

RESULTS: 

A total of 1638 patients treated for wrist arthritis were identified. Twenty-two patients who underwent both 
trapeziectomy with LRTI and one of the three procedures for SLAC wrist (four-corner fusion (N=10), proximal row 
carpectomy (N=7), and wrist replacement (N=5)) in a single stage (N=10) or two-stage (N=12) were included. Mean 
age was 62years (range: 39-80). Mean follow-up was 46.3months (range: 12-187). Twelve patients underwent 
complete scaphoidectomy (55%) and 10 patients underwent partial scaphoidectomy (45%). Mean range of wrist 
motion was: flexion 22.2¡ (range: 0-40), extension 37.2¡ (range: 0-65), radial deviation 10.6¡ (range: 0-20), and 
ulnar deviation 18.1¡ (range: 0-20¡). Mean Kapandji score was 8.0 (range: 3-10), thumb palmar abduction 36.2¡ 
(range: 20-41), and thumb radial abduction 36.0¡ (range: 15-45). Mean grip strength was 17.1kg (range: 9.5-27.4), 
lateral pinch 3.5kg (range 1.1-5.4), and tripod pinch 2.8kg (range: 1.6-4.1). The overall VAS score for pain at rest 
and during activity showed significant improvement after both procedures (Δ-2.1 and Δ-5.8, respectively; p<0.05). 
The mean Quick DASH and AM-PAC scores showed significant improvement (p<0.01) and were comparable to 
patients undergoing staged treatment (p>0.05). There were no significant differences in ROM between patients 
undergoing partial versus complete scaphoidectomy. However, patients with preserved distal scaphoid had 
significantly higher grip and pinch strengths (p<0.05). One patient had a four-corner fusion collapse and underwent 
wrist arthrodesis. There were no other failures or revision procedures. Radiological analysis revealed no other 
complications. 

CONCLUSIONS: 

Trapeziometacarpal OA and SLAC wrist may be treated either simultaneously or staged. Trapeziectomy and LRTI 
with the preservation of the distal pole of scaphoid results in better grip and pinch strength. Partial preservation of 
the scaphoid should be considered when planning for subsequent trapezium resection. 

 

  



  

 
Concurrent AAHS Scientific Abstract Session V  
#HS93 Chondrosarcoma of the Upper Extremities: Trending of Tumor Characteristics and 
Surgical Management  
Maria T Huayllani, MD1, Daniel Boczar, MD1, Gabriela Cinotto, MD1, Oscar J Manrique, MD2; 
Antonio Jorge Forte, MD1, (1)Mayo Clinic Florida, Jacksonville, FL, (2)Mayo Clinic, Rochester, 
MN  

BACKGROUND: Chondrosarcoma is a rare malignant tumor of cartilage. It represents 3.5-9% 
of all primary bone tumors. It is commonly found in long bones and has a lower incidence in 
hand bones reaching 6% of all bone tumors. Our aim is to describe the trending of the tumor 
characteristics and treatment over the years from 2004 to 2015. 

METHODS: A descriptive study was performed to identify the trends in patients with 
chondrosarcoma of the upper extremities using the National Cancer Database (NCDB) from 
2004 to 2015. Moreover, the risk to have amputation versus limb salvage was analyzed. 
Statistical analysis was performed using Chi-square, univariate and multivariate logistic 
regression model. P value <0.05 was considered significant. 

RESULTS: A total of 1,119 patients diagnosed with chondrosarcoma of the upper extremities 
met the inclusion criteria. Over time, there has been an increasing number of cases of 
chondrosarcoma of the upper extremities from 84 in 2004 to 110 in 2015. We found that most of 
the hand chondrosarcomas are being diagnosed at older ages, while chondrosarcomas of the 
forearm, arm and shoulder are being diagnosed at younger ages (P<.001). The frequency of 
tumors with more than 8 cm of size (P=.59) and high grade (P=.16) tended to increase in the last 
year. Regarding stage, compared to the years between 2004 to 2007, there is a tendency to 
diagnose these tumors at early stages I and II of disease from 2008 to 2015 (P=.29). Moreover, 
45.83% of patients with chondrosarcomas of the upper extremities diagnosed at more advanced 
stages II and IV did not undergo surgery, compared to only 5.68% of patients with early stages I 
and II chondrosarcomas that did not have any surgery (P<.001). When compared with limb 
salvage, patients at older ages (OR, 0.02; CI, 1.01-1.04; P=.01), with tumors located in the hand 
(OR, 23.92; CI, 10.43-54.83; P<.001), and with tumor size more than 8 cm (OR, 4.44; CI, 1.98-
9.96; P<.001) were more likely to undergo amputation. No statistical difference was found for 
sex, race, comorbidities, year at diagnosis, grade and stage of tumor between these two groups. 

CONCLUSION: There has been an increasing number of chondrosarcoma cases of the upper 
extremities over the years, being diagnosed at early stages despite the tumor presentation at large 
sizes and high grades. In addition, age, tumor location and size were independent factors that 
drive the decision of amputation of the compromised upper limb. 

 
Concurrent AAHS/ASPN Scientific Abstract Session  
#HSPN1 Supercharge End-to-Side Anterior Interosseous-to-Ulnar Motor Nerve Transfer 
Restores Intrinsic Function in Cubital Tunnel Syndrome  
Jana Dengler, MD1,2, Utku Dolen, MD3, J. Megan M. Patterson, MD4, Kristen M Davidge, MD, 



MSc, FRCS(C)5, Lorna C. Kahn, PT, CHT6, Andrew Yee, BS7; Susan E Mackinnon, MD8, 
(1)Washington University School of Medicine, St Louis, MO, (2)Sunnybrook Health Sciences 
Centre, Toronto, ON, Canada, (3)Washington University, St Louis, MO, (4)Department of 
Orthopaedics, University of North Carolina, Chapel Hill, NC, (5)The Hospital for Sick Children, 
Toronto, ON, Canada, (6)Milliken Hand Rehabilitation Center, The Rehabilitation Institute of St 
Louis, Saint Louis, MO, (7)Department of Surgery, Division of Plastic and Reconstructive 
Surgery, Washington University School of Medicine, Saint Louis, MO, (8)Washington 
University School of Medicine, Saint Louis, MO  

Background 
The supercharge end-to-side anterior interosseous nerve (AIN)-to-ulnar motor nerve transfer 
(SETS) offers a viable option to enhance recovery of intrinsic function following ulnar nerve 
injury. However, in the setting of chronic ulnar nerve compression neuropathy where the timing 
of onset of axonal loss is unclear, there is a deficit in the literature on outcomes after SETS nerve 
transfer. 

Methods 
A retrospective study of patients who underwent SETS for severe cubital tunnel syndrome over a 
5 year period was performed. The primary outcomes were improvement in first dorsal 
interosseous (FDI) Medical Research Council (MRC) grade at final follow-up and time to re-
innervation. Change in key pinch strength, grip strength, and Disabilities of the Arm Shoulder 
and Hand (DASH) questionnaire scores were also evaluated using paired t-tests and Wilcox 
signed-rank tests. 

Results 
Forty-two patients with severe cubital tunnel syndrome were included in this study. 
Postoperative FDI muscle strength, key pinch strength, and DASH scores improved significantly 
from baseline. In three patients, SETS was unsuccessful. Other than age, there were no 
significant clinical or diagnostic variables that were predictive of failure. There was no threshold 
of CMAP amplitude below which SETS was unsuccessful. 

Conclusion 
This study provides the first cohort of outcomes following SETS in chronic ulnar compression 
neuropathy alone and underscores the importance of appropriate patient selection. Prospective 
cohort studies and randomized controlled trials with standardized outcome measures are 
required. 

 
Concurrent AAHS/ASPN Scientific Abstract Session  
#HSPN2 Sonographic Grading of Carpal Tunnel Syndrome  
Jesse D Kaplan, MD1; John Fowler, MD2, (1)University of California, Irvine, Orange, CA, 
(2)Orthopaedic Surgery and Sports Medicine, University of Pittsburgh, Pittsburgh, PA  

Introduction: 

 



Carpal tunnel syndrome is the most common compression neuropathy with over 500,000 carpal 
tunnel releases performed annually in the United States. Currently there is no consensus of how 
to objectively diagnose carpal tunnel syndrome. Ultrasound measurement of the cross-sectional 
area of the median nerve at the carpal tunnel inlet has been shown to be a cost effective and 
efficient technique with comparable sensitivity and specificity to nerve conduction studies. One 
concern is there are not established cutoff values to stratify the severity of compression. 
Therefore, the purpose of this study is to define the median nerve cross-sectional areas that 
correlate with increasingly severe carpal tunnel syndrome.  

 

Materials and Methods:  

 

Patients with carpal tunnel symptoms were prospectively enrolled and assembled in an 
institutional database. Information collected included demographic data, CTS-6 scores, 
ultrasound measurements and nerve conduction studies. Ultrasound measurements of the median 
nerve cross-sectional area were obtained at the level of the carpal tunnel inlet. A CTS-6 score of 
greater than 12 was used for carpal tunnel syndrome diagnosis. Severity was graded based on a 
positive CTS-6 score and secondarily by nerve conduction studies. Stepwise analysis with area 
under the curve and the youden index were used to define median nerve cross-sectional area 
cutoff values correlating to different levels of severity. 

 

Results:  

 

Three hundred and eight patients were included in the final analysis. Patients with CTS-6 scores 
of zero and normal electrodiagnostic studies had a mean median nerve cross-sectional area of 
8.13 mm2. Patients with mild carpal tunnel syndrome had a mean cross-sectional area of 10.29 
mm2 while those with moderate and severe disease were 11.88 mm2 and 14.23 mm2 respectively. 
A cutoff value of 10 mm2 for mild severity had 85.5% sensitivity and 73.0% specificity. For 
moderate severity, a cutoff value of 11 mm2 had 85.4% sensitivity and 65.8% specificity. Lastly 
for severe carpal tunnel syndrome, a cutoff value of 12 mm2 had 69.2% sensitivity and 65.7% 
specificity.  

 

Conclusions: 

 



Ultrasound measurement of the cross-sectional area of median nerve in conjunction with clinical 
evaluation can be used to confirm and grade carpal tunnel syndrome. Those patients with 
clinically evident carpal tunnel syndrome and enlarged median nerve cross-sectional area on 
ultrasound can be counseled and treated based on increasingly severe disease.  

 

 
Concurrent AAHS/ASPN Scientific Abstract Session  
#HSPN3 Medial Triceps as a Preferential Nerve Donor in Axillary Motor Nerve Transfer 
for Isolated and Brachial Plexus-Associated Axillary Nerve Palsy  
Emily Krauss, BSc MSc MD1, Elspeth J R Hill, MD PhD MRes2, Shelley S. Noland, MD3, 
Nirbhay S Jain, MD4, Lorna C Kahn, BSPT CHT5; Susan E Mackinnon, MD6, (1)University of 
British Columbia, Victoria, BC, Canada, (2)Washington University School of Medicine, St 
Louis, MO, (3)Mayo Clinic, Phoenix, AZ, (4)University of California, Los Angeles, Los 
Angeles, CA, (5)Washington University, St. Louis, MO, (6)Washington University School of 
Medicine, Saint Louis, MO  

Introduction 

Axillary nerve transfer was originally described using the branch to long head of triceps to 
reconstruct axillary nerve function. Since 2007, our institution has preferred using medial triceps 
branch in both brachial plexus and isolated axillary nerve palsies. This donor provides longer 
length for transfer, two distal branches, and larger cross-sectional area, hypothetically providing 
more axonal fibers for transfer. This is the first large series assessing strength and functional 
outcomes from medial triceps to axillary nerve transfer from our center. 

Materials & Methods 

A retrospective chart review of those treated with a medial triceps to axillary nerve transfer for 
complete axillary nerve palsy was performed. Patient demographics, injury mechanism, 
associated injuries, electrodiagnostic studies (EMG) and time to surgery were analyzed. Pre-and 
post-operative function was assessed using the modified MRC muscle strength grading and the 
DASH questionnaire. Subgroup analysis for brachial plexus and isolated axillary nerve injuries 
was performed using the Mann-Whitney U test. 

Results 

Eighty-two (82) patients were treated with medial triceps to axillary nerve transfer. Seventeen 
(17) patients were excluded for insufficient follow-up (< 3 months). Median time to surgical 
intervention was 6 .5 months (IQR 4.7-9.4 months). Median DASH scores were 55.1 (IQR 35.5, 
69.7, N=48) preoperatively and 31.9 (IQR 15.1, 53.1, N=56) at final follow-up. 4 patients had no 
re-innervation in deltoid muscle after transfer. MRC grade 3 or greater was achieved in 63.1% of 
patients, 29.2% achieved near perfect results (MRC ≥ 4) and 3 (4.6%) had an MRC of 5. No 
patients achieved normal function. Isolated axillary nerve reconstruction had significantly greater 
deltoid recovery compared to transfers performed for brachial plexus -associated axillary nerve 



palsy (p=0.002). There was no significant difference in postoperative deltoid strength or DASH 
scores between patients with axillary nerve transfer versus axillary nerve transfer plus 
suprascapular nerve reconstruction. 

Conclusions 

Medial triceps nerve branch is a strong donor for triceps to axillary nerve transfer; however, 
injury factors may limit the motor recovery in this complex patient population, particularly in 
brachial plexus-associated axillary nerve palsy. 

 
Concurrent AAHS/ASPN Scientific Abstract Session  
#HSPN4 Anterior Interosseous Nerve Syndrome Redefined  
Scott W Wolfe, MD1, Darryl B Sneag, MD2, Ogonna K. Nwawka, MD2, Zsuzsanna Aranyi, MD, 
Ph.D.3, Esther Zusstone, BS2, Steve K Lee, MD4; Joseph H Feinberg, MD2, (1)Hand and Upper 
Extremity Service, Hospital for Special Surgery, New York, NY, (2)Hospital for Special 
Surgery, New York, NY, (3)Semmelweis Egyptem, Budapest, Hungary, (4)Orthopedic Surgery, 
Hospital for Special Surgery, New York, NY  

Introduction 

The etiology of anterior interosseous nerve syndrome (AINS) is controversial, and ranges from 
compressive neuropathy in the forearm to immune-mediated neuritis. Several authors have 
reported hourglass constriction (HGC) of upper extremity nerves, including the AIN and 
posterior interosseous (PIN) nerves. A link between HGC and AINS has not been established. 
We hypothesize that AINS is not a compressive or inflammatory lesion of the forearm, but rather 
a proximal intraneural disease of the postero-medial fascicle of the median nerve. 

Methods 

This is an IRB-approved dual-site retrospective study of a consecutive series of 45 patients with 
AINS in 2 academic centers in the United States and Hungary. The diagnosis of AINS was 
strictly defined by clinical and electromyographic palsy of one or more muscles of the AIN. Each 
patient was evaluated with MRI, ultrasound or both by a neurodiagnostic imaging specialist. 
Seven patients with recalcitrant disease were treated with micro epi- and peri-neurolysis for 
failure to recover clinically or electrically after 12.4 months (range, 10 to 16 months). 

Results 

29 patients had a characteristic pain prodrome of neuralgia amyotrophy (NA) that immediately 
preceded the onset of motor palsy. In 15 cases, the AIN was associated with palsy of additional 
median-innervated muscles, including the flexor carpi radialis, pronator, and/or palmaris longus. 
MRI identified HGCs of the nerves in 22 of 22 limbs studied. Ultrasound identified swelling or 
HGC’s of the anterior interosseous fascicle in 20 of 23 limbs. In all cases, the constriction was 
proximal to the ulno-humeral joint line (mean 5.4cm, from 0 to 18cm). No extrinsic site of 
compression was identified in the forearm. Surgical exploration in 7 patients precisely 



corroborated imaging findings. 5 of the 7 patients are greater than six months from surgery and 
have recovered MRC grade 4 strength of FPL flexion and EDX confirmation of re-innervation. 

Discussion 

Preoperative evaluation of AINS requires electromyographic confirmation, but advanced 
imaging has been discouraged (1). Recent international studies have confirmed the value of MRI 
and ultrasonography to identify abnormalities of nerves affected by neuralgic amyotrophy (NA) 
(2, 3). These data in 45 patients suggest that AINS is a subtype of NA, and confirm that AINS is 
a non-compressive neuropathy characterized by fascicular constrictions of the median nerve in 
the arm, frequently also involving pronator teres/flexor carpi radialis fascicles. Microsurgical 
perineurolysis of hourglass constrictions of the median nerve above the elbow is an effective 
treatment for AINS. 

 
Concurrent AAHS/ASPN Scientific Abstract Session  
#HSPN5 Long-Term Outcome of Isolated Bypass Grafting Into Suprascapular Nerve For 
Upper Brachial Plexus Birth Injury  
Aaron J Berger, MD, PhD1, Leslie Grossman, BA2, Andrew Price, MD2,3, Herbert Valencia, 
RNFA2; John A.I. Grossman, MD2, (1)Division of Plastic and Reconstructive Surgery, Nicklaus 
Children's Hospital, Miami, FL, (2)Nicklaus Children's Hospital, Miami, FL, (3)NYU Hospital 
for Joint Diseases, New York, NY  

Introduction 

Decision-making during primary nerve reconstruction for brachial plexus birth injury (BPBI) is 
challenging, often with a neuroma-in-continuity that demonstrates some preservation of function. 
End-to-side bypass grafting was employed by the lead author for the management of some 
BPBIs, in which continuity of function through the suprascapular nerve was augmented, without 
risking downgrade by neuroma resection and grafting or nerve transfer. In this study, we report 
long-term outcomes of isolated bypass grafting to the suprascapular nerve for patients with upper 
BPBI. 

Materials & Methods 

Over a 15-year period, 374 primary BPBI nerve cases were performed by the lead surgeon. 47 
(12.5%) of these patients underwent isolated bypass grafting to the suprascapular nerve, in which 
a cervical plexus graft was used from C5 or C6 to the suprascapular nerve, with end-to-side 
coaptations performed on both ends. 

The mean age at surgery was 13.4 months (range: 6-24 months). 

Simultaneous procedures included: botulinum toxin administration (n=37; 78.7%), subscapularis 
slide (n=23; 49%), and pectoralis major tenotomy (n=2). Secondary procedures included: 
botulinum toxin administration (n=7; 15%), subscapularis slide (n=1), latissimus muscle transfer 
(n=5; 10.6%), and humerus osteotomy (n=3). 



19 of the 47 patients are currently available for 5-year follow-up. 

Results 

Patients were stratified by their initial need for concomitant subscapularis slide at the time of 
primary nerve operation. 

Of the 19 patients available for long-term (>5 year) follow-up, 7 had required concomitant 
subscapularis slide and 12 did not require concomitant subscapularis slide. 

All patients were assessed using the Miami Shoulder Score Classification. 

In the group that did not require concomitant shoulder release, 91.7% (n=11) demonstrated 
excellent or good shoulder function and one demonstrated a satisfactory/fair result; there were no 
poor shoulder outcomes. 

In the group that required concomitant subscapularis slide, only 2 patients achieved 
excellent/good results, one demonstrated a satisfactory/fair result, while 57.1% (n=4) 
demonstrated poor shoulder function, ultimately requiring secondary procedures, either tendon 
transfer or humeral osteotomy. 

Conclusions 

Bypass grafting provides an option for augmenting reinnervation in BPBI. The major 
contraindication is in cases with significant nerve trauma that can only be repaired with neuroma 
resection and grafting or nerve transfer. 

For patients without fixed shoulder contractures, bypass grafting is an option for augmenting 
innervation of the suprascapular nerve. 

However, for patients with fixed shoulder contractures (requiring concomitant release), bypass 
grafting may not be sufficient to recover adequate shoulder function. For these patients, end-to-
end grafting or spinal accessory to suprascapular nerve transfer is indicated. 

 
Concurrent AAHS/ASPN Scientific Abstract Session  
#HSPN6 A Comparative Study Using Electromyography to Assess Hand Exercises For 
Rehabilitation After Ulnar Nerve Decompression  
Colton G Boudreau, MSc, Joseph Corkum, MD, Ian Grant, MD; David Tang, MD, Dalhousie 
University, Halifax, NS, Canada  

Background: Ulnar nerve (UN) entrapment is a common peripheral neuropathy that can lead to 
loss of both sensory and motor function of the hand. Surgical release is the mainstay of treatment 
for ulnar neuropathies, but post-operative rehabilitation of UN-innervated muscles has received 
little study. This study uses electromyography to compare four exercises in healthy participants 
in order to determine which exercises maximize activation of specific muscles.  



Methods: Surface electromyography (EMG) was used to assess the activation of ulnar 
innervated intrinsic and extrinsic muscles during four exercises in ten healthy participants. 
Intrinsic muscles were abductor digiti minimi (ADM) and first dorsal interosseous (FDI), while 
flexor carpi ulnaris (FCU) was studied for extrinsic activation. Maximum volitional EMG 
activity was measured during finger abduction against taped digits. Exercises included constant 
rotation of boading balls, squeezing a stress ball or 100 pound grip device every second, and 
alternating finger abduction/adduction against a rubber band every second. Percent activation of 
each muscle during exercises was calculated by dividing the root mean square (RMS) EMG 
amplitude by the maximum volitional amplitude for that muscle.  

Results: Repetitive rubber band resistance abduction/adduction shows significantly increased 
activation in ADM compared to all other exercises tested. For FDI, rubber band resistance and 
grip device squeezing showed similar results, both of which were significantly more effective 
than other exercises. Extrinsic muscle FCU showed similar activation with squeezing a stress 
ball and a grip device, both of which were significantly more effective than other exercises.  

Conclusions: Our findings indicate that rubber band resistance finger abduction/adduction is 
superior in terms of muscle activation as compared to all other tested exercises. Grip device 
squeezing showed similar activation for the FDI, but also showed significant recruitment of 
FCU. Therefore, to best target the intrinsic hand muscles without fatiguing extrinsic muscles, the 
inexpensive, practical and easy-to-learn rubber band resistance exercise would be most beneficial 
in rehabilitation after ulnar nerve release. 

 
Concurrent AAHS/ASPN Scientific Abstract Session  
#HSPN7 Surgical Management of Upper Extremity Nerve Injuries presenting with Painful 
Neuroma: Reconstructive Options with Processed Nerve Allograft  
Sonu Jain, MD1, Ian Valerio, MD2, Fraser J. Leversedge, MD3, John Ingari, MD4, Bauback Safa, 
MD, FACS5, Timothy Niacaris, MD, PhD6, Renata Weber, MD7, Jozef Zoldos, MD8, Mihir J. 
Desai, MD9, Wesley P. Thayer, MD, PhD10; Gregory M Buncke, MD5, (1)Department of Plastic 
Surgery, Ohio State University, Columbus, OH, (2)The Ohio State University, Columbus, OH, 
(3)Department of Orthopaedic Surgery, DUKE UNIVERSITY, Durham, NC, (4)Johns Hopkins 
Hospital, Baltimore, MD, (5)The Buncke Clinic, California Pacific Medical Center, San 
Francisco, CA, (6)Department of Orthopaedic Surgery, JPS Health Network, Fort Worth, TX, 
(7)Institute for Nerve, Hand and Reconstructive Surgery, Rutherford, NJ, (8)Arizona Center for 
Hand Surgery, Phoenix, AZ, (9)Vanderbilt Orthopaedics, Nashville, TN, (10)Department of 
Plastic Surgery, Vanderbilt University, Nashville, TN  

Introduction  

Management of a painful neuroma, caused by untreated injury, failed repair, and/or iatrogenic 
injury, remains challenging. Neuromas, which form from aberrant, uncontrolled axonal 
regeneration, often contribute to pain and functional impairment. Traditional methods to 
surgically treat the neuroma involve resection followed by strategies such as traction 
neurectomy, burying the proximal nerve stump into muscle or bone, capping the nerve end, or 
targeted muscle reinnervation (TMR). Traction neurectomy has the highest rate of neuroma 
recurrence and in other strategies while possibly alleviating painful symptoms, the resulting loss 



of nerve continuity to the distal stump causes an associated loss of neurologic function. We 
examined outcomes following neuroma resection with intercalary nerve reconstruction with 
processed nerve allograft (PNA).  

 
Methods and Materials 

The RANGER® Study is a multicenter IRB-approved registry designed to collect data on 
processed nerve allografts (Avance® Nerve Graft, AxoGen, Inc). The registry database was 
queried for subjects presenting with painful  neuromas  in the upper extremity (UE) that were 
reconstructed with PNA and completed quantitative follow up. Demographics, nerve 
injury/repair, assessments, and safety were evaluated. Meaningful recovery was defined as ≥ 
S3/M3 on the MRC scale.  

 
Results:  
The cohort consisted of 36 painful neuromas in 26 subjects. Causation included: iatrogenic injury 
(14%), failed nerve repair (50%), and untreated nerve injury (36%). Anatomic distribution 
included: 20 digital nerves, 10 UE sensory, and 6 UE mixed sensorimotor. The mean patient age 
was 44±13 years and mean time-to-repair from original injury was 797±960 days. Mean gap 
length was 32±12mm. Mean post-reconstruction follow-up was 426±241days. Improvement in 
symptoms was reported in all repairs. Return to meaningful function was reported in 94% of 
repairs. The mean static 2PD was 9 ±3mm.  No related adverse events were reported.  

  

Conclusions 

Treatment of painful neuromas with resection and intercalary PNA reconstruction is safe, 
successfully improved symptoms and provided meaningful functional recovery in 94% of 
repairs. These outcomes compare favorably to historical data for this condition. Limitations of 
this study include the observational study design and lack of active controls. Treatment of 
symptomatic neuromas using PNA is a reasonable method and should be considered in patients 
with chronic, symptomatic neuromas who have failed conservative treatment. This 
reconstruction technique provided both an opportunity to reduce pain and, unlike other 
approaches, restore function by reestablishing nerve continuity.   

  

 



  

  

  

 
AAHS/ASPN/ASRM Joint Outstanding Paper Session  
#JOP HS1 Use of vascularized and non-vascularized bone grafting in scaphoid non-union: 
A prospective randomized control trial  
Nina Suh, MD, FRCSC1, Stacy Fan, MD2, Ruby Grewal, MD, MSc3; Joy Macdermid, BSc, 
BScPT, MSc, PhD4, (1)Roth McFarlane Hand & Upper Limb Centre, London, ON, Canada, 
(2)Western University, London, ON, Canada, (3)Hand and Upper Limb Center, University of 
Western Ontario, London, ON, Canada, (4)University of Western Ontario, Roth|MacFarlane 
Hand and Upper Limb Centre, Canada, London, ON, Canada  

Introduction: Scaphoid non-union is a difficult clinical condition that if left untreated results in 
progressively debilitating arthritic changes commonly referred to as scaphoid non-union 
advanced collapse (SNAC). Patients may be treated surgically with bone grafting provided they 
have minimal signs of arthritis, otherwise a salvage procedure may be indicated. We hypothesize 
that vascularized bone grafting in scaphoid non-union results in more rapid union in comparison 
to non-vascularized bone grafting. 

Methods: A single-blind prospective, randomized control trial was performed at a tertiary 
specialized hand and upper limb institution. All patients with scaphoid non-union from January 
2008 to June 2016 were assessed for enrollment into our study. Exclusion criteria included 
skeletal immaturity, radiographic evidence of significant scaphoid non-union advanced collapse 
wrist arthritis, fragmentation of the proximal pole of the scaphoid, or avascular necrosis of the 
proximal pole on a pre-operative magnetic resonance imaging scan. 

Patients were randomized to receive either a vascularized (1,2-intercompartmental 
supraretinacular artery) or non-vascularized (trapezoidal iliac crest) bone graft. Those enrolled 
completed pre-operative patient reported outcome questionnaires and wrist range-of-motion and 
grip strength assessments. Patients were followed for 1 year post-operatively. 

Union rate and time to bony union were the main outcomes of interest assessed using CT scans 
at 4 to 6-week intervals. 

Results: Forty-eight patients were enrolled in the study. Three patients declined operative 
intervention and were withdrawn. With the intention-to-treat model, 24 patients were 
randomized to the vascularized bone graft (1,2-intercompartmental supraretinacular artery bone 
graft) group, and 22 to the non-vascularized bone graft (iliac crest trapezoidal graft) group. 

Time from injury to surgery was similar between groups (10.9 ± 13.1 weeks vs. 10.3 ± 6.5 
weeks, respectively). Post-operatively, average time to union was 7 weeks faster in the 
vascularized bone graft group (12.2 ± 7.2 weeks with the vascularized graft vs. 19 ± 32.3 weeks 
with the non-vascularized graft) however this did not reach statistical significance. When 



smoking status was controlled, patients who received vascularized bone graft were 72% more 
likely to achieve union compared to the non-vascularized bone graft group. Furthermore, those 
who were smokers were 60% less likely to achieve union when compared to non-smokers. 

Conclusions: Vascularized bone grating using the 1,2-intercompartmental supraretinacular 
artery graft demonstrated a higher likelihood of scaphoid union, as compared to non-vascular 
bone grafting using the iliac crest bone graft in scaphoid non-union. Additionally, smoking was 
associated with a reduction in union. 

Level of Evidence: Level I 

 
AAHS/ASPN/ASRM Joint Outstanding Paper Session  
#JOPHS2 A Cost-Effectiveness Analysis of Corticosteroid Injections and Open Surgical 
Release for Trigger Finger  
Thompson Zhuang, BA, Sandy Wong, BA, Rhonda Aoki, BA, Edric Zeng, BS, Seul Ku, MS; 
Robin N Kamal, MD, Stanford University, Redwood City, CA  

Introduction: Although corticosteroid injections and surgery are both viable options for the 

treatment of severe trigger finger, the optimal number of injections to offer prior to surgery 

remains unknown. We evaluate the cost-effectiveness of corticosteroid injection(s) versus 

immediate surgery for the treatment of trigger finger.  

Materials and Methods: We modeled the costs and outcomes associated with offering up to three 

steroid injections prior to surgery or immediate surgical release from a U.S. healthcare payer 

perspective. Costs for commercially-insured and Medicare Advantage patients were obtained 

from a large administrative claims database. Utilities were estimated from a sample of hand 

therapists at our institution. We calculated incremental cost-effectiveness ratios (ICERs) to 

compare treatment strategies and performed a probabilistic sensitivity analysis (PSA) with 

10,000 second-order Monte Carlo simulations that simultaneously sampled from the uncertainty 

distributions of model inputs. A willingness-to-pay (WTP) threshold of $50,000 per quality-

adjusted life year (QALY) was used. 



Results: Offering three steroid injections prior to surgery was the optimal strategy for both 

commercially-insured and Medicare Advantage patients (Table 1). Our results were sensitive to 

the probability of injection site fat necrosis, probability of successful steroid injection, time to 

symptom relief after injection, and treatment cost. A one-way sensitivity analysis showed that 

immediate surgical release became cost-effective when the cost of surgery is below $920 or $872 

for commercially-insured and Medicare Advantage patients, respectively. Cost-effectiveness 

acceptability curves are shown in Figure 1.  

Conclusions: Offering three steroid injections prior to surgery is the optimal strategy for treating 

severe trigger finger at a WTP threshold of $50,000/QALY. Multiple treatment strategies exist 

for treating trigger finger and a cost-effectiveness analysis can help guide clinical decision-

making and health policy in the absence of clear patient preferences.  

 



 


