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#HS 1 A Prospective, Randomized, Double-Blinded Controlled Trial Comparing Ibuprofen
and Acetaminophen vs. Hydrocodone and Acetaminophen for Soft Tissue Hand
Procedures
Kent Thomas Weinheimer, MD; Alexander Payatakes, MD; Brett F. Michelotti, MD
Penn State Hershey, Hershey, PA
Introduction: There has been a steady increase in opioid analgesic prescribing in the past few
decades. In the current literature, it is unclear if opioids are required for post-operative pain
control in soft tissue hand surgery. This trial compared the efficacy of opioid versus non-opioid
pain regimens in elective, soft-tissue hand surgery including carpal tunnel release (CTR), trigger
finger release, ganglion cyst excision, and first dorsal compartment release.
Methods: This prospective, randomized, double-blinded controlled trial included patients
undergoing elective, soft tissue hand procedures. Pre-operatively, patients were randomized into
two treatment groups; acetaminophen/hydrocodone 325/5mg (AH, opioid group) or
acetaminophen/ibuprofen 500/400mg (AIBU, non-opioid group) and followed for two weeks
post-operatively with daily pain scores and visual analog scale (VAS), medication pain relief
(Likert pain score), percentage needing rescue opioid prescription at one week and days until
pain free.
Results: A total of 58 patients were randomized, 28 in the AH group and 30 in the AIBU group.
A log-rank test showed no significant difference with respect to time until pain free, with a
median of 4 days in the AH group and 3.5 days in the AIBU group, p=0.94. There was also no
significant difference in percentage of patients receiving rescue opioid meds (AH 3.7% and
ABIU 10%; p=0.61). A Longitudinal data analysis also showed no significant difference with
respect to VAS, p=0.33 or the Likert pain score, p=0.78.
Conclusions: A combination of acetaminophen and ibuprofen is a safe and effective postoperative pain regimen for soft tissue hand surgery procedures. This treatment regimen provides
equivalent analgesia when compared to hydrocodone/acetaminophen.

#HS 2 MRSA Incidence and Antibiotic Trends in Urban Hand Infections: A Ten-Year
Longitudinal Study
Justin Kistler, MD1, Joseph Thoder, MD1; Asif Ilyas, MD2
1
Temple University, Philadelphia, PA; 2Thomas Jefferson University Hospital, Philadelphia, PA
INTRODUCTION
Methicillin-resistant Staphylococcus aureus (MRSA) has been the most reported pathogen in
hand infections at urban medical centers throughout the country. Antibiotic sensitivity profiles
are continually evolving, but trends are not well known. The purposes of this study were to
examine the epidemiology and determine the drug resistance trends for MRSA infections of the
hand and to provide recommendations for empiric antibiotic treatment based on sensitivity
profiles.
METHODS
A ten-year longitudinal and consecutive, retrospective chart review was performed on all culturepositive hand infections encountered at a single urban medical center from 2005 to 2014. The
proportions of all organisms were calculated for each year and collectively. MRSA infections
were additionally sub-analyzed for antibiotic sensitivity.
RESULTS
A total of 815 culture-positive hand infections were identified. Overall, MRSA grew on culture
in 40% of cases, with the highest annual incidence peaking in 2007 at 65%. However, during the
ten-year study period there was a decrease in overall MRSA prevalence reaching a nadir of 27%
in 2014. While there was a drop in MRSA infection incidence over the ten-year study period,
there was a steady increase in polymicrobial infections during that same 10 years, starting at 7%
in 2005 and eventually peaking at 39% in 2014. Relative to antibiotic sensitivity, MRSA hand
infections were universally resistant to penicillin, oxacillin, and ampicillin. Clindamycin
resistance increased steadily during the course of the study, starting at a nadir of 4% in 2008 but
growing to 31% by 2014. Similarly, levofloxacin resistance also consistently increased
throughout the study reaching its peak at 56% in 2014.
CONCLUSION
The annual incidence of MRSA in hand infections has declined overall, but with an alternative
increase in the number of polymicrobial infections. In addition, MRSA resistance to clindamycin
and levofloxacin has consistently increased over the past 10 years. These findings present a new
challenge in treating hand infections. Empiric antibiotic therapy for hand infections should not

only avoid penicillin and its synthetic alternatives, but based on this study’s findings should also
consider avoiding clindamycin and levofloxacin for empiric treatment.

#HS 3 The Natural History of Surgical Hand Infections: Patient, Presentation, Surgeon,
and Microbiology Variables that Predict Clinical Course from Treatment to Discharge
Ketan Sharma, MD, MPH1; Aaron Mull, MD1; James Friedman, MD2; Deng Pan, BS1; Amy M
Moore, MD2
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Introduction
Surgical hand infections can be uniquely-challenging due to their diagnostic complexity, need
for surveillance, and morbidity. Isolating the patient, infection, surgeon, and microbiology
variables which govern the infection’s clinical course can (1) provide prognostic factors to assist
in anticipating patient trajectory, (2) deliver treatment recommendations to aid in operative
decision-making, and (3) identify ways to improve care.
Materials and Methods
A prospective cohort study was created of all surgical hand infection consultations evaluated by
our division over three years. For each patient, the clinical pathway was recorded, and included
patient background, clinical presentation, surgical evaluation, pathogenic microbiology, and
outcome variables. Surgical severity was classified by initial treatment: simple (bedside drainage,
PO antibiotics); complicated (bedside drainage, IV antibiotics); severe (OR drainage, IV
antibiotics). Outcomes included surgical recurrence (need for repeat therapeutic drainage) and
inpatient length-of-stay (LOS). Multivariate regression identified predictors of outcomes.
Results
388 patients were accrued. Average age was 42 years, with 67% male, 52% smokers, and 31%
with history of IVDA. 23% were triaged as simple, 39% complicated, and 37% severe. Simple
infections more frequently grew MSSA, while severe more frequently grew non-Staphylococcus
Gram positives and Gram negatives.
On controlled analysis, the most important risk factors for severe surgical severity were hepatitis
C (HCV) history, leukocytosis at presentation, fight bite mechanism, forearm location, and deep
space abscess, osteomyelitis, tenosynovitis, joint, and necrotizing fasciitis types. Risk factors for
surgical recurrence included history of diabetes, leukocytosis at presentation, deep space abscess,
osteomyelitis, tenosynovitis, and necrotizing fasciitis types, the decision to initially triage as
complicated, and MRSA-positive cultures. Extended LOS was predicted by leukocytosis at
presentation and joint and necrotizing fasciitis types.
Conclusion
Initially, hand surgeons should consider operative drainage in HCV patients and in infections
resulting from high-risk mechanisms or involving proximal locations or deeper anatomy.

Subsequently, hand surgeons should anticipate that infections in diabetics, growing MRSA, or
involving bone, tendon sheaths, and fascia may require additional therapeutic drainage.
Prognostically, leukocytosis at presentation serves as an important marker for infection severity.
Diabetics may benefit from stricter glycemic control, and complicated infections may benefit
from earlier operative drainage.

Figure 1. Length-of-Stay (LOS) by Leukocytosis, Diabetes, Surgical Severity, and Infection
Type

Figure 2. Need for Recurrent Drainage by Surgical Severity

#HS 4 Opioid Prescriber Education and Guidelines Decreases Opioids Prescribed after
Ambulatory Hand Surgery
Jeffrey Stepan, MD, MSc; Francis C Lovecchio, MD; Ajay Premkumar, MD, MPH; Michael C
Fu, MD, MHS; Hayley A Sacks, BA; Duretti T Fufa, MD; Daniel A Osei, MD, MSc
Hospital for Special Surgery, New York, NY
Introduction
Recent studies demonstrate a consistent over prescription of opioids after ambulatory hand
surgery. Prescriber education, however, has been shown to decrease these practices on a small
scale. Currently, there are no national, standardized opioid prescriber education materials or
prescribing guidelines for ambulatory hand surgery. The purpose of this study is to evaluate the
effect of opioid education and prescribing guidelines on opioid prescribing practices after
ambulatory hand surgery.
Materials and Methods
This retrospective study was performed at an academic orthopedic hospital, which mandated a
one-hour opioid education program in November 2016 for all clinical employees. Prescribing
guidelines were formulated based on literature and disseminated in February 2017. Guidelines
were stratified into three categories based on procedure-associated morbidity (Table 1). We
reviewed postoperative opioid prescriptions for patients that underwent ambulatory hand surgery
two months prior to the mandatory education, two months after the education, and two months
after the dissemination of guidelines. Exclusion criteria were procedures not specified in the
guidelines and long acting opioid use. All prescriptions were converted to total morphine
milligram equivalents (MME) for comparison. We used Kruskal-Wallis non-parametric tests to
compare MME during these three time periods stratified by level of surgery.
Results
731 ambulatory hand surgeries with postoperative opioid prescriptions met criteria. All three
time periods had a similar ratio of types of surgeries performed (p=0.25). On average, there was
a 45% reduction (decrease of 86.2 MME per procedure = 17 five mg hydrocodone pills) in total
MME per procedure after teaching and dissemination of guidelines (Figure 1). There was also a
statistically significant decrease in the amount of opioids prescribed when stratifying by surgery
level and by procedures with >70 cases over the study period (Table 2).
Conclusions
Mandatory prescriber education and the dissemination of prescribing guidelines led to significant
decreases in opioids prescribed after ambulatory hand surgery. Similar programs should be
implemented and will likely reduce the amount of opioids prescribed after ambulatory hand
surgery in other settings.

#HS 5 Hand Infection and Antibiotic Choice in the Diabetic Patients of an Underserved
Population
Andrew J. Hayden, MD1; Steven A. Burekhovich, BS1; Sarah G. Stroud, AB1; Neil V. Shah,
MD, MS1; Aadit T. Shah, BS2; Steven M. Koehler, MD1; Bassel G. Diebo, MD1
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Introduction: Diabetic patients who acquire infections of the hand face devastating consequences
without prompt and aggressive treatment. However, vancomycin resistance constitutes a growing
challenge for the treatment of infections in both diabetics and non-diabetics. This study sought to
establish whether diabetic status influences the antibiotics that providers choose to treat hand
infections.
Materials/Methods: This was a retrospective review of a prospectively collected, single-center
database. Patients who presented from 2014-2016 with any hand infection were identified and
stratified into groups by presence or absence of diabetes mellitus. Patients with recent history of
surgery, comorbid infection proximal to the hand, history of osteomyelitis, or human or animal
bite mechanisms were excluded. Analysis of variance (ANOVA) was employed to compare
antibiotic regimens between and within disease groups.
Results: Of the fifty-three patients who met inclusion criteria (diabetics: n=24 [45.3%]; nondiabetics: n=24 [45.3%]; unknown status: n=5 [9.4%]). Mean overall patient age was 46 years,
with diabetics being significantly older (diabetics: 54.0 years; non-diabetics: 40.9 years;
p=0.009). Hypertension was the second most common systemic comorbidity (17.0% affected).
Mean hemoglobin A1C was significantly higher among diabetics compared to non-diabetics
(12.16 vs. 6.07, p=0.003), as was glucose on admission (302.8 vs. 99.9, p<0.0001) and highest
random glucose reported (316 vs. 116, p<0.0001). In both the diabetic and non-diabetic groups,
In both groups, Staphylococcus aureus was the most commonly identified pathogen (diabetics:
12/22 [54.5%]; non-diabetics: 14/23 [60.9%]. S. aureus, methicillin-resistant S. aureus, and gram
negative culture identification rates between these groups were similar (p>0.05).
Antibiotic regimens differed between diabetics and non-diabetics. Diabetics received a
combination vancomycin/piperacillin/tazobactam regimen significantly more often than nondiabetics (52% vs. 8%, p<0.001). Providers were significantly more likely to treat diabetics with
vancomycin/piperacillin/tazobactam than with any clindamycin-containing regimen (p<0.01),
any ampicillin/sulbactam-containing regimen (p<0.05), or any sulfamethoxazole/trimethoprimcontaining regimen (p<0.01).
Conclusion: Appropriate operative intervention combined with antibiotic treatment is crucial to
preserving hand function and limiting the spread of infection. This study found that in an
underserved population, diabetics were significantly more likely to be prescribed a combination
vancomycin/piperacillin/tazobactam regimen compared to non-diabetics, despite no difference in
rates of identification of MRSA or non-resistant S. aureus. This suggests that antibiotic selection
in underserved diabetics is overly-aggressive, potentially contributing to development of
vancomycin-resistance. Future studies should focus on the outcomes of hand infections by
diabetic status and antibiotic regimen in order to establish guidelines on drug selection to
maximize outcomes and minimize resistance.

#HS 6 A Prospective Randomized Study Analyzing the Effect of Pre-Operative Opioid
Counseling on Post-Operative Opioid Consumption after Hand Surgery
Todd Alter, BS1; Asif Ilyas, MD2
1
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INTRODUCTION:
Prescription opioid abuse has become increasingly prevalent in the United States. Opioid
counseling has been proposed to decrease opioid consumption after surgery. This study aimed to
evaluate the effect of pre-operative opioid counseling on patients’ pain experience and opioid
consumption in hand surgery, using a carpal tunnel release (CTR) model. A hypothesis was
made that patients receiving pre-operative opioid counseling would use less of their prescribed
opioid and terminate its use sooner as compared to patients who do not receive any counseling.
METHODS:
A prospective randomized comparison of consecutive patients scheduled to undergo CTR
surgery was conducted. Patients were randomized to either receiving formal pre-operative opioid
counseling or no counseling. All operations were performed with the same mini-open CTR
surgical technique and the same number of opioids were prescribed post-operatively. Daily
opioid pill consumption, pain levels, and any adverse reactions were recorded. Pre-study power
analysis indicated that a minimum of 20 patients were needed in each group, which was
achieved.
RESULTS:
On the day of surgery, patients in the group with counseling reported significantly fewer
prescribed opioid pills consumed, 0.65 versus 1.90, compared to patients in the group without
counseling (p<0.05), while experiencing no significant different in pain level experience. The
same was found on the first postoperative day, patients in the group with counseling reported
significantly fewer prescribed opioid pills consumed, 0.45 versus 1.50, compared to patients in
the group without counseling (p<0.05), again with no significant difference in pain level
experience. In addition, patients in the group with counseling reported a significantly lower
number of total pain pills consumed over the course of the study than the group without
counseling, 1.40 vs. 4.20 (p<0.05). No major adverse reactions were noted in either group.
SUMMARY:
Pre-operative opioid counseling was found to result in a significant decrease in overall opioid
consumption post-operatively. Surgeons should consider routine pre-operative counseling of
their patients to help minimize opioid use and potentially theoretical opioid abuse or diversion.
Surgeons should also consider recommend prescribing no more than 5-10 opioids postoperatively after CTR surgery.

#HS 7 Pain Management for Patients Following Open Reduction Internal Fixation of Distal
Radius Fractures
Steven R. Niedermeier, MD; Sonu A. Jain, MD, FACS; Krystin Hidden, MD; Nisha Crouser, BS
Ohio State University, Columbus, OH
Background:
Distal radius fractures remain one of the most common operative injuries to the upper extremity.
Postoperative pain medication regimens vary, depending on patient factors, perioperative
anesthetics, and physician preference. Opioids remain a common choice for pain control despite
the current trend toward abuse and overdose. The purpose of this study is to evaluate common
post-operative pain medications prescribed for open reduction internal fixation (ORIF) of distal
radius fractures in relation to the number of physician hotline phone calls regarding pain control
post-operatively. We hypothesize that a more formal, standardized post-operative pain protocol
will decrease the number of patient calls due to poor pain control and increase overall patient
satisfaction.
Methods:
A retrospective chart review was conducted for consecutive outpatient and short stay procedures
for ORIF of distal radius fractures from December 1, 2012 through December 31, 2014. Patient
demographics, fracture laterality, severity of fracture (based on CPT® code), type of operative
anesthesia, and post-operative oral pain medications were recorded. Simple descriptive
proportions and statistics were used with a z-test significance value of < 0.05.
Results:
294 patients were identified as having had an ORIF of a distal radius fracture. 146 (51%) patients
received short acting narcotics, 123 (43%) patients received short acting narcotics and a
nonsteroidal anti-inflammatory drug (NSAID), 13 (5%) patients received a short and a long
acting narcotic, and only 2 (1%) received a short and long acting narcotics and an NSAID. 66
(22.4%) patients called the physician hotline regarding poor pain control (101 total calls) within
15 days of surgery (range = 1-90 days). The average number of phone calls per patient 1.6 per
person. Of the patients who called regarding pain control, 32 patients (48.5%) received short
acting narcotics alone and 31 patients (47%) received a combination of short acting narcotics and
NSAIDs. 128 patients required a refill on their pain medication. The use of general anesthesia or
regional anesthesia were not correlated with phone calls regarding pain control or need for a
refill of narcotic pain medication.
Conclusion:
Surgical fixation of distal radius fractures is common, and post-operative pain regimens vary. A
standardized protocol for preoperative expectations, perioperative discharge instructions, and
postoperative pain management may help alleviate the physician hotline phone calls received and
increase overall patient satisfaction. Adding an anti-inflammatory in the acute post-operative
setting may help with immediate objective pain control after surgery.

#HS 8 Elevated Preoperative Hemoglobin A1c Increases Complications in Diabetic Patients
undergoing Carpal Tunnel Release
Rita E Baumgartner, MD; Andrew E Federer, MD; Daniel Cunningham, MD, MHSc; Marc
Richard, MD; Suhail K. Mithani, MD
Duke University, Durham, NC
Introduction: An increased rate of complications has been demonstrated with increasing
hemoglobin A1c (HbA1c) for a variety of orthopaedic procedures, including arthroplasty and
spine surgery. We investigated the effects of elevated HbA1c on postoperative complications at
the time of carpal tunnel release (CTR).
Materials & Methods: This retrospective, cohort study evaluated all diabetic patients with a
pre-operative HbA1c within 90 days of open CTR at a single academic institution within the past
10 years. Exclusion criteria included hypothyroidism, rheumatoid arthritis, malignancy,
HIV/AIDS, and systemic steroid use at the time of the procedure. One hundred thirty-five
patients were included in the study. Incidence of superficial or deep infection, delayed wound
healing, limited wrist range of motion (ROM) at 6 weeks, pain requiring medication at 6 weeks,
and return to operating room (OR) were noted. In order to determine any potential binary HbA1c
threshold associated with poor outcomes, patients were sequentially grouped based on HbA1c
level in 0.1-unit increments to determine association with complication rate using Chi-square
analysis. Relative risk ratios and 95% confidence intervals (CI) are also displayed.
Results: In this study, 15 of the 135 patients experienced a complication (11%). Six patients
(4%) experienced delayed wound healing, 5 patients (4%) developed a superficial infection, 3
patients (2%) had persistent pain requiring medication after 6 weeks, and 2 patients (1%) had
limited wrist range of motion at 6 weeks. In this series, no patients developed deep infection or
required return to OR. When evaluating the binary HbA1c thresholds, HbA1c greater than or
equal to 7.8 was most strongly correlated with an increased risk of complications (p=0.004) at a
relative risk ratio of 4.3 (95% CI 1.6 – 11.8). Ten of 43 patients (23.3%) with HbA1c greater
than or equal to 7.8 had a complication compared with 5 of 92 patients (5.4%) with HbA1c less
than 7.8.
Conclusion: Diabetic patients undergoing open CTR with a HbA1c greater than or equal to 7.8
had a higher rate of post-operative complications relative to diabetic patients with improved preoperative glucose control. This study suggests that patients with diabetes and a HbA1c greater
than or equal to 7.8 should be counseled that their risk of postoperative complication is higher.
Further work is needed to determine if delaying surgery to optimize glucose control could result
in a reduction of poor postoperative outcomes.

#HS 9 Improvement in Perceived Sleep Quality Following Carpal Tunnel Release
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Introduction:
Carpal tunnel syndrome (CTS) may have multiple implications for patient quality of life.
Increases in CTS symptoms have reportedly been correlated with proportional increases in sleep
latency and decreases in total sleep hours and sleep quality, resulting in sleep deprivation in
extreme cases. Carpal tunnel release (CTR) surgery may aid in resolving these disturbances. This
study aims to investigate the improvement in overall sleep quality associated with median nerve
decompression and to quantify the timeframe of nocturnal symptom relief following CTR.
Methods:
Patients who underwent open median nerve decompression, had positive clinical and EMG
findings, and failed conservative management were prospectively followed for two years
following CTR. Patients were asked to complete a Pittsburgh Sleep Quality Index (PSQI), Visual
Analogue Scale (VAS) for pain and sleep perception, and both components (Symptom Severity
and Functional Status Scale [SSS and FSS]) from the Levine-Katz carpal tunnel questionnaire.
Baseline patient-reported outcome scores were compared to scores from follow-up visits using
two-tailed student’s t-tests.
Results:
Twenty-one patients (mean age: 63 years; 16:5 F:M) met inclusion criteria. On average, patients
experienced pre-operative symptoms for 24 months. Patients showed an overall improvement in
outcome metrics post-operatively. However, the improvement in PSQI became significant at the
12-month follow-up (pre-operative: 8.9 points; post-operative: 6.2 points, p=0.01), while both
VAS scores significantly improved at an earlier 6 month follow-up. VAS pain scores
significantly decreased by 31 points (post-operative mean VAS pain: 27 points, p=0.004). VAS
sleep perception scores decreased by 26 points (post-operative mean VAS sleep: 35 points,
p=0.03). Both SSS and FSS components of the Levine-Katz questionnaire significantly improved
in the immediate 3-6-week period post-surgery (all p<0.03).
Discussion/Conclusion:
Overall, patient perception of pain and sleep quality was observed to improve at a much earlier
time point when compared to PSQI scores. These results provide a general timeline that surgeons
can employ to help patients develop realistic expectations following carpal tunnel release with
respect to restoration of sleep quality.

#HS 10 Ultrasonography Findings in Severe Carpal Tunnel Syndrome
Gideon Nkrumah, OD; John R. Fowler, MD
University of Pittsburgh Medical Center, Pittsburgh, PA
Background: Nerve conduction studies (NCS) have the advantages of supplying objective
evidence of nerve compression and the ability to “grade” the severity based on the degree of
slowing. Increasing severity of CTS as graded by NCS has been demonstrated to predict the
speed and completeness of recovery after carpal tunnel release.1 While ultrasound (US)
measurement of the cross-sectional area (CSA) of the median nerve at the wrist has been
demonstrated to have similar diagnostic accuracy to NCS in specific clinical scenarios,2,3 it is
unclear if US can be used to “grade” CTS severity in a similar manner to NCS.
Purpose: The purpose of this study is to compare the CSA of the median nerve in patients with
“severe” CTS on NCS to patients with “non-severe” CTS on NCS. The null hypothesis is that
there is no difference in CSA between these two groups.
Methods: Patients with clinical signs and symptoms of CTS were prospectively enrolled in the
study. Patients with prior carpal tunnel release, history of cervical radiculopathy,
polyneuropathy, and diabetes were excluded. The senior author measured the cross-sectional
area (CSA) of the median nerve and the patient was then referred to a certified
electrodiagnostician who performed EMG/NCS according to the standards of the AANEM. The
Boston Carpal Tunnel Questionnaire (BCTQ) and CTS-6 diagnostic tool. were completed for
each patient. Severe CTS was defined based on “no response” for either the distal motor latency
(DML) and/or distal sensory latency (DSL) on NCS. CSA of the severe and non-severe group
were analyzed together with BCTQ and CTS-6 scores.
Results: A total of 274 wrists were enrolled in the study. The mean CSA in the non-severe group
was 10.0 mm2, compared to 12.7 mm2 in the severe group, P =0.05. The mean FSS in the nonsevere group was 2.15, compared to 2.50 in the severe group, P =0.05. The mean SSS in the nonsevere group was 2.67, compared to 3.06 in the severe group, P =0.05. The mean CTS-6 in the
non-severe group was 12.4, compared to 15.9 in the severe group, P =0.05. Receiver Operator
Curves (ROC) showed CSA was the most accurate variable to predict severe CTS.
Conclusions: Patients with severe CTS using NCS criteria have an elevated median nerve CSA
compared to patients with non-severe CTS using NCS criteria. US was a better predictor of
severity (based on NCS) than CTS-6 and BCTQ.

#HS 11 Risk Factors for Revision Carpal Tunnel Release
Catherine A de Planque, BSc; Kamilcan Oflazoglu, MD; Gina M Poerio, PA; Kyle R. Eberlin,
MD; Neal C Chen, MD; Jesse B Jupiter, MD
Massachusetts General Hospital, Boston, MA
Introduction: There is no consensus in literature about the risk factors developing a recurrent
carpal tunnel syndrome after carpal tunnel release (CTR). The first aim of this study was to
determine the rate of revision carpal tunnel release in two urban hospitals in a period of 14 years.
The secondary aim was to assess whether demographic, condition-related and treatment related
factors are associated with revision carpal tunnel release.
Materials & Methods: 8118 patients underwent CTR between 2002 and 2015. After manually
reviewing the medical record, we identified 114 patients who underwent revision surgery.
Multivariable logistic regression analysis was done to study association with demographics (age,
sex, and race), unilateral or bilateral treated wrist(s) (including CTR performed simultaneously
and separately), and type of surgery (open or endoscopic).
To gain further insight into these factors, those 114 patients (case groups) were randomly
matched with a control group (CTR patient without revision surgery) on age, race, sex, bilateral
or unilateral treated wrist(s), and type of surgery (open or endoscopic). Multivariable conditional
logistic regression for paired data was done to identify factors independently different in the
case-control.
Results: 1.4% (114 of 8118) of the patients underwent revision carpal tunnel surgery. The mean
time to revision surgery was 2.6 years (SD 2.8). In multivariable logistic regression analysis,
older age (OR, 1.0; 95% CI, 1.0- 1.0; SE, 0.0070; p=0.003), bilateral CTR (OR, 13; 95% CI, 8.221; SE 3.1; p<0.001), and endoscopic CTR (OR, 2.3; 95% CI, 1.3-4.4; SE 0.74; p = 0.008) were
independently associated with higher odds for revision surgery.
Patients who underwent a revision CTR were treated less often with a splint prior to initial
surgery compared to the matched control group, 51% vs. 75% respectively (p<.001). However,
in the multivariable conditional logistic regression, preoperative splint therapy was not
independently different in both groups (p=0.11) when occupation (laborer vs. non-laborer) and
EMG severity were included.
Conclusions: Endoscopic release and bilateral treated hands are risk factors for revision surgery.

#HS 12 Elbow Flexion Restoration in Brachial Plexus Injuries: What is the Optimal Nerve
Transfer?
Natalia Fullerton, MD1,2; Eliana Saltzman, BA1; Joseph Nguyen, MPH1; Anum Lalani, MPH1;
Steve K Lee, MD1; Scott W Wolfe, MD1
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INTRODUCTION
Following upper brachial plexus injury (BPI), one of the primary goals of reconstruction is
reinnervation of elbow flexion. Various reconstruction techniques have been well described,
including ulnar fascicular nerve and/or median fascicular nerve transfer to the musculocutaneous
motor branch to biceps brachii and/or brachialis. However, no current study analyzes the efficacy
of one set of transfers over the other. This study aims to identify whether ulnar fascicular nerve
transfer to brachialis and median fascicular nerve transfer to biceps brachii motor branch (group
1) is superior to ulnar fascicular nerve transfer to biceps brachii and median fascicular nerve
transfer to brachialis motor branch (group 2) for improving elbow flexion strength after upper
BPI.
METHODS
Data for twelve patients who sustained an upper BPI and underwent nerve transfer for elbow
flexion reconstruction between 2005 and 2013was analyzed. Physical examination and
electromyographic data were captured for an average follow-up time of 35 months. Data was
evaluated using the proportion of patients in each group to achieve a British Medical Research
Score (BMRC) grade 4 and a generalized estimating equation model, Alpha level was set at
p<0.05.
RESULTS
A comparison of demographics for the 5 patients in group 1 and the 7 patients in group 2
demonstrated no differences. At 6, 9, and 24 months followup, there was a greater proportion of
patients who achieved a BMRC grade of 4 for elbow flexion in group 1 when compared to group
2. Of note, elbow flexion strength equalized at 36 months between the 2 groups. Additionally,
group 1 demonstrated an increased motor unit recruitment of the brachialis EMG at 12, 24 and
36 months (3 vs 2, p=0.011; 4.5 vs 2.5, p= 0.032; 5 vs 3, p=0.032, respectively).
CONCLUSION
The ulnar fascicular nerve transfer to brachialis and median fascicular nerve transfer to biceps
brachii motor branch appear to have advantages in transfer technique, demonstrating an earlier
BMRC grade 4 elbow flexion strength and increased motor unit recruitment on EMG.

#HS 13 Traumatic Brachial Plexus Palsy: How Accurate is the Pre-operative Diagnosis?
Yan Chen, MD1; Peter M. Murray, MD2; Michael B. Wood, MD2
1
Affiliated Pu Ai Hospital of Tongji Medical College of Huazhong University of Science and
Technology, Wuhan, China; 2Department of Orthopedic Surgery/Division of Hand Surgery,
Mayo Clinic, Jacksonville, FL
Introduction:
Distinguishing between preganglionic and postganglionic injuries preoperatively can be difficult
following brachial plexus injury. The purpose of this study was to assess, at individual nerve root
levels, the accuracy of pre-operative diagnosis following evaluation by physical examination,
imaging (CT, MRI) electromyography(EMG).
Methods:
Consecutive patients with non-penetrating traumatic brachial plexus injury requiring surgery by
the same surgical team between2005 to 2016 were included in the study. Pre-operative
assessments of nerve root injury were made at individual nerve root levels using physical
examination, MRI, CT myelogram, and electrophysiologic studies (EMG). The results were
compared to intraoperative findings. Patient demographics were also recorded.
Results:
Sixty patients were included in the study. Nine patients were female, 51 patients were male. Fifty
four patients had CT myelogram, MRI or both. Fifty-five patients had EMG. All patients had a
physical examination. Median patient age was 38 years and median BMI was 27.6. Considering
all the nerve roots studied, the accuracy of CT myelogram /MRI was 77.8%, physical
examination was 76.7% and EMG was 73.1%, however, physical examination was the most
accurate for injury diagnosis of the upper roots while CT myelogram/MRI was the most accurate
for the lower roots. The greatest accuracy of each of the tests was for injury diagnosis at the T1:
CT/MRI 88.9%, physical examination 81.7% and EMG 76.4%. CT/MRI and EMG were least
accurate at C5 (64.8% and 69.1) while physical examination was least accurate a C7
(60.7%). When considering combinations of tests, the greatest accuracy was again seen at
T1.Injury status of T1 was also the most accurately diagnosed among patients with a BMI > 30.
CT myelogram/MRI and physical examination were equally the most accurate in the preoperative diagnosis in the >30 BMI subgroup.
Discussion and conclusion:
Based on the results of this study, physical examination is the most accurate for injury diagnosis
of the upper nerve roots in brachial plexus injury while CT myelogram/MRI is the most accurate
for the lower roots (C7, C8 and T1). The injury status of T1 is more accurately assess preoperatively irrespective of the test performed. We conclude that advanced imaging and EMG
does not necessarily add diagnostic acumen over physical examination in upper nerve root
brachial plexus injury but does improve the pre-operative diagnostic ability of the lower nerve
roots.

#HS 14 Testing of Primary Neurorrhaphy Strain: Evaluating 8.0 Nylon as the Gold
Standard
Brandon S Smetana, MD; Jue Cao, MD; Gregory A Merrell, MD; Jeffrey A. Greenberg, MD,
MS
Indiana Hand to Shoulder Center, Indianapolis, IN
Objectives:
To investigate the ideal suture material to intraoperatively test strain at a primary nerve repair
site. As 5%-8% strain represents a critical threshold past which nerve ischemia develops, we
aimed to determine which readily available suture reliably failed by an average of 5% and a
maximum of 8% strain when loaded to failure.
Methods:
19 cadavers were procured. The median nerve was exposed in the distal forearm and neurolysed
15cm proximal to the transverse carpal ligament (TCL), where it was cut and attached to a spring
gauge. The nerve was marked at its midpoint and additionally 5cm on either side for later strain
measurement. A laceration was then created at the midpoint marking. A single epineural suture
was placed performing end-to-end repair without tension. The suture repair site was then loaded
to failure while videotaping. Strain measurements at failure were performed. 8 different sutures
were tested: 6.0, 8.0, 9.0, and 10.0 Nylon; 6.0, 7.0, 8.0, and 10.0 Prolene.
Results:
The average strain at failure of 9.0 Nylon most closely approximated 5% (4.9%). 8.0 Prolene
and 10.0 Nylon and Prolene additionally failed with average strains less than 5% and a maximum
strain of failure less than 8% (Figure 1). 6.0 to 8.0 caliber suture irrespective of type failed
primarily by pullout of the suture from the epineurium, whereas 9.0 and 10.0 Nylon and Prolene
failed by suture breakage (Table 1). Increased variation was seen when testing sutures that failed
by pullout from the epineurium.
Discussion:
8.0 Nylon suture has been advocated as the suggested intraoperative aid to test nerve strain at a
primary nerve repair site. Our study would however suggest 9.0 Nylon is the most appropriate
suture due to its more predictable failure via breakage, as well as its failure by a threshold of 5%8% strain. While 8.0 Prolene, as well as 10.0 Nylon and Prolene additionally failed by 5-8%
strain, 8.0 Prolene was difficult to procure and its failure by pullout is not as reliable.10.0 Nylon
and Prolene failed well below 5% strain, which may lead to a high rate of inappropriate
abandonment of primary repair. 8.0 Nylon in contrast, failed above the threshold of 5% strain,
and via the less reliable mechanism of pullout.
Conclusion:
9.0 Nylon, not 8.0 Nylon, is the most appropriate suture to use when testing strain at primary
nerve repair site intraoperatively.

Figure 1: Box plot representation of strain at failure compared to suture size.

Table 1:

#HS 15 Sleep Disturbance and Response to Surgical Decompression in Patients with
Carpal Tunnel Syndrome: A Prospective Randomized Pilot Comparison of Open versus
Endoscopic Release
A. Lee Osterman, MD; Michael P. Gaspar, MD; Eon K. Shin, MD; Meredith N. Osterman, MD;
Patrick M. Kane, MD
Thomas Jefferson University, Philadelphia, PA
Background
Sleep disturbance is a common complaint of patients with carpal tunnel syndrome (CTS). While
carpal tunnel release (CTR) surgery has been shown to relieve subjective sleep-related
complaints, data is lacking on the global effect on sleep using validated sleep measures.
Additionally, it is not known if open (OCTR) or endoscopic release (ECTR) produce differing
degrees of sleep-symptom relief.
Methods
Sixty patients were randomly allocated to undergo either OCTR (n = 30) or ECTR (n = 30)
surgery. Forty-three (71.7%) of the patients were female, and mean age of all patients was 49.4
years (range, 35-78). Prior to surgery, patients were administered three baseline self-reported
outcome measures: the Pittsburgh Sleep Quality Index (PQSI), the Insomnia Severity Scale (ISI)
and the Quick Disabilities of the Arm, Shoulder and Hand (QuickDASH) survey, which were
subsequently administered at three postoperative time points: 1-2 weeks, 4-6 weeks and 6-12
months.
Results
All 60 patients experienced significant improvements in the three outcome scores by their first
postoperative visit compared to preoperatively. ECTR provided superior improvement to OCTR
at the first postoperative visit for ISI (P = 0.006) and PSQI (P = 0.016), and at the second visit
for PSQI (P = 0.0038). There were no significant differences between the two groups for the
QuickDASH at any time points, or for the ISI/PSQI at the final follow-up.
Table 1. Mean values of outcome measures for entire patient cohort compared over treatment
course.
Postoperative Visit 1
Postoperative Visit 2
Final Phone Follow-Up
PPPOpen Endoscopic
Open Endoscopic
Open Endoscopic
Measure
value
value
value
Time
interval

12.3
12.5 ± 2.1 0.708
± 2.0

31.6 ±
12.0

QuickDASH

26 ±
12

13 ± 8

ISI
PSQI

31.0 ± 13.2 0.863

(days)

225
± 243 ± 56.1 0.172
44.2

13 ± 8

0.918

12 ±
7

7.5 ±
4.4 ± 3.7 0.006* 4.3 ± 3.1
4.9

3.8 ± 3.4

0.567

3.5 ±
3.4 ± 3.4
3.4

0.941

6.1 ±
4.4 ± 2.7 0.016* 4.6 ± 2.6
2.8

3.3 ± 2.2 0.038*

3.3 ±
3.2 ± 2.2
2.4

0.904

24 ± 12

0.539

11 ± 7

0.491

Conclusion
Endoscopic and open CTR both improve sleep symptoms postoperatively in the short-term
which is sustained for 6-12 months, although endoscopic CTR does so more rapidly.

#HS 16 Comparison of Pediatric PROMIS Computer Adaptive Tests between ParentProxy and Patient Report Populations with Upper Extremity Fractures
William D. Gerull, BS; Ugochi Okoroafor, MD; Jason Guattery, MS; Charles A. Goldfarb, MD;
Lindley B. Wall, MD, MSc; Ryan P. Calfee, MD, MSc
Washington University in St. Louis School of Medicine, St. Louis, MO
Introduction: The NIHs Patient-Reported Outcomes Measurement Information System
(PROMIS) offers pediatric specific assessments of musculoskeletal function. Pediatric PROMIS
assessments are offered as either a parent-proxy (5-7 year olds) or patient self-administered (8-17
year olds) version. Pediatric Physical Function assessment also distinguishes between Upper
Extremity (UE) and Mobility scores. Although validated during development, the performance
of pediatric PROMIS assessments following upper extremity injury is untested.
Materials & Methods: This cross-sectional study analyzed 1924 pediatric patients presenting to
the offices of a tertiary center with an upper extremity (UE) fracture between June 1, 2016 and
June 1, 2017. All patients completed PROMIS Pain Interference, Peer Relationships, UE
Function, and Mobility computer adaptive tests at initial registration. Patients were grouped
according to PROMIS being completed by parent-proxy (n=418) or self-administration
(n=1506). For each group, PROMIS score distributions were examined and Pearson correlations
assessed the degree of inter-relation between PROMIS domains. To assess the impact of parentproxy completion versus self-administration on absolute PROMIS scores, each 5-7 year old
patient was matched by fracture location with 2 patients in the 8-17 year old group with students
t-tests to compare mean PROMIS scores between the groups.
Results: Consistent for both parent-proxy and self-administered surveys, UE function scores
indicated the greatest average impairment of all PROMIS domains (Table 1). At presentation
though, 11% of patients (4.9% parent-proxy, 12.8% self-administered) reached the ceiling UE
score indicating maximal UE function. However, in both groups UE scores were strongly
correlated with Mobility (r=0.61 to 0.64), and moderately correlated with Pain Interference (r=0.41 to -0.43) scores. In all patients, Peer Relationships was, at most, very weakly correlated
with any other PROMIS domain (r<0.15). After matching by fracture type, parent-proxy
completion estimated worse UE function (-5.8 points, p<0.01) and more Pain Interference (5.3
points, p<0.01) but comparable Mobility and Peer Relationship scores.
Conclusions:
-Pediatric PROMIS Upper Extremity function scores capture impairment from fracture but are
limited by ceiling effect.
-Pediatric PROMIS Upper Extremity function and Mobility components of Physical Function are
strongly correlated indicating that these are not independent domains.
-Among children with upper extremity fractures, parent-proxy completion of pediatric PROMIS
may magnify perceived physical impairment and pain.
-Pediatric Peer Relationships is not related to either Physical Function or Pain Interference scores
after fracture.

# HS 17 Preoperative PROMIS Scores Allow for Better Postoperative Expectation
Counseling Prior to Elective Hand Surgery
David N Bernstein, MBA, MA1; Jeff R Houck, PhD2; Danielle M Wilbur, MD1; Ronald M
Gonzalez, DO1; Richard J Miller, MD1; Dave J Mitten, MD1; Warren C. Hammert, MD1
1
University of Rochester Medical Center, Rochester, NY, 2George Fox University, Newberg, OR
Patients undergoing elective hand surgery often want to know what to expect during their
postoperative recovery. Physicians face the challenge of being able to provide accurate
expectations prior to surgery. A patient-reported outcomes instrument, such as PROMIS, may
offer surgeons a better tool to help set patient expectations prior to surgical intervention. We
sought to determine if preoperative PROMIS scores predict postoperative clinical improvement
in patients undergoing elective hand surgery.
PROMIS scores for patient visits to a tertiary academic hand clinic between February 2015 and
October 2016 were prospectively collected. All patients undergoing elective hand surgery were
identified using CPT and ICD-9, 10 codes. Only patients with initial and follow-up (³ 6 months)
data points were included. A total of 160 patients fit our inclusion criteria. The Minimum
Clinically Important Differences (MCIDs) were calculated using a distribution-based model and
set at one-half each PROMIS domains standard deviation. Receiver operating characteristic
(ROC) curves were calculated to determine if preoperative PROMIS scores could predict a
patient reaching or failing to reach the MCID. PROMIS Physical Function (PF), Pain
Interference (PI) and Depression cut-off values were determined for reaching or failing to reach
MCID with mid-90% specificity or sensitivity, respectively. Using our MCID cut-off values,
prognostic pre- and posttest probabilities were then calculated.
ROC curves demonstrated moderate predictability from preoperative to postoperative PROMIS
scores in PF (Area Under the Curve [AUC] = 0.74, p<0.001). ROC curves demonstrated fair
predictability for PI (AUC = 0.69, p<0.001) and Depression (AUC = 0.66, p = 0.001). Patients
with a PF score < 32.0 had a 55% chance of reaching MCID, while patients with a PF score >
53.1 had a 27% probability of failing to reach MCID. Patients with a PI score > 67.5 had a 78%
chance of reaching MCID, while patients with a PI score < 49.5 had a 46% probability of failing
to reach MCID. Patients with a Depression score > 62.2 had a 71% chance of reaching MCID,
while patients with a Depression score < 39.5 had a 48% probability of failing to reach MCID.
PROMIS scores gathered from patients prior to elective hand surgery can assist hand surgeons
when counseling patients on postoperative expectations. This can improve patient care through
enhanced shared decision-making between surgeons and setting expectations following elective
hand surgery.

#HS 18 Interpreting Patient Reported Outcome Results: Is One MCID Value Really
Enough?
Benjamin F Sandberg, MD1; Dylan L McCreary, BA2; Deborah Bohn, MD3; Brian P
Cunningham, MD2
1
University of Minnesota, Minneapolis, MN; 2Regions Hospital, St. Paul, MN; 3Orthopaedics,
Park Nicollet Health Services/Tria Orthopaedic Center, Minneapolis, MN
Introduction: Patient reported outcomes (PROs) are the gold standard for reporting clinical
outcomes in research and cost-effectiveness analysis. A crucial component of interpreting PROs
is the minimum clinically important difference (MCID). Prior studies have suggested many
factors including the method used and data analyzed substantially affect the MCID values
calculated. The MCID for the Patient Rated Wrist Evaluation (PRWE) has yet to be rigorously
defined. The purpose of this study was to determine if a single value for the MCID of the PRWE
in distal radius fracture (DRF) patients could be reported.
Methods: From 2014-2016, patients with a DRF treated at a single Level I trauma center were
identified from a prospective registry. Inclusion criteria were isolated DRF, age older than 18
years, and complete PRWE and anchor questions. The MCID was calculated using an anchor
based method with both an overall health (OHA) and emotional health (EHA) anchoring
question. The MCID was determined using the anchor and distribution method for the relevant
combinations of follow up duration, injury, and treatment method.
Results: 197 patients met inclusion criteria. Average age was 57 ± 17 and 149 patients (76%)
were female. A total of 112 patients (57%) were treated operatively. There were 100 patients
sustaining AO/OTA classification 23A fractures (51%), 30 patients with 23B (15%), and 62
patients with 23C (31 %). Combining all MCID values the average MCID was 26.0±15.8, range
5.5 to 63.7. The MCID values calculated differed significantly when evaluated with different
methods or at different time points (Table 1), with different injuries (Table 2) or with different
treatments (Table 3)
Conclusion: The MCID was heavily influenced by assessment time points, analytical method,
treatment modality, and fracture classification. This result stands in distinction from the
presentation of the MCID as a single value for an individual instrument or disease state and
suggests that an anchor question should be used in clinical trials to establish the MCID in the
context of each study.

#HS 19 System Analysis Identifies Preparatory Time as a Substantial Source of Hand
Surgery Operating Room Inefficiency
Michael Milone, MD1; Louis W Catalano, MD1; Mark Saraceni, MBA1; Heero Hacquebord,
MBA2; Jacques Henri Hacquebord, MD1
1
New York University Hospital for Joint Diseases, New York, NY; 2APT Leadership LLC, West
Cape, South Africa;3University of California Irvine, Orange, CA
BACKGROUND
Maximizing operating room efficiency is important. However, little attention is paid to the role
of preparatory time (time from when patient enters the operating room to incision). We
hypothesize that preparatory time is an important contributor to hand surgery operating room
inefficiency.
METHODS
189 consecutive hand surgery cases from an outpatient surgical center were reviewed. Wide
awake local only cases were excluded. Prep time was defined as the time from the patient
entering the operating room to skin incision. We assessed mean and variations in prep time for
all cases and analyzed relationships with surgeon, anesthesia, and start time. We employed
ANOVA and t-tests to assess the statistical significance of these variables and control charts
(ProAptive 2.0) to determine process variation and outliers.
RESULTS
14 hand surgeons were included with a.mean prep time of 25.5 minutes but range from 7-61
minutes (Figure 1). On average, prep time was 82% of total surgical time. In 37% of cases, prep
time exceeded that of surgical time. ANOVA revealed a significant difference amongst prep
times by surgeon (p<0.0001). 3 surgeons had mean prep time > 30 minutes, 6 between 25 and
30 minutes, 3 between 20 and 25 minutes, and 1 less than 20 minutes. T-testing revealed that
prep time was only 7 minutes longer in cases that received an anesthetic block preoperatively (29
minutes, N=92) compared to those that did not (22 minutes, N=92). There were no differences
in prep time for ASA 1 versus ASA 2 (p=0.97), first start cases (p=0.13), of for cases after 2 pm
(p=0.82). Individual values control chart revealed that process variation ranged from 8 to 51
minutes. The three prep times that fell outside the control limits are outliers by definition. Figure
1 also identifies Surgeon Y as consistently under the mean in prep time.

CONCLUSION
Preparatory time is highly variable and contributes to a substantial portion of surgical time. This
variability is much greater than expected, highly undesirable and detrimental to plan an elective
outpatient OR schedule. Any effort to decrease the variability and mean prep time must focus on
improving the process. Analysis also revealed that surgeon had greatest effect on prep time. The
next step will be to analyze best practices and implement process changes.

#HS 20 Interim Results and Lessons Learned in Implementing a Fragility Fracture
Protocol at a Suburban Community Hospital
Sonya Khurana, MD1; Alexander Lundy, MD1; Haik Kavookjian, MD2
1
New York Medical College, Valhalla, NY; 2Stamford Hospital, Stamford, CT
Introduction: There’s been an increased focus in recent years on bone health and prevention and
treatment of fragility fractures. This study reports interim results and lessons learned after
implementation of a fragility fracture protocol.
Methods: In March 2016, a protocol was established at our community academic hospital.
Patients over the age of 50 years presenting to the emergency department (ED) with low energy
distal radius fractures were referred by the consulting orthopaedic surgery resident to outpatient
endocrinology for a bone metabolic work up and treatment, if warranted. All patients were called
at least four times after their ED visit for fragility fracture education and follow up reminders.
Results: Seventy-six patients have met inclusion criteria for the protocol thus far, with an
average age of 72 years (range 53-96). There were 67 females and 9 males. All suffered a low
energy fall. Twenty-five patients were not reachable by phone, 8 lived outside the local area, and
8 were not interested. Of the remaining 35 patients, 25 (71%) followed up with an
endocrinologist or their primary care physician (PCP). Twenty-three patients were referred by
their PCP and 2 by their orthopaedic surgeon.
The average 25-OH Vitamin D level was 32.4 ng/mL, (range 20-56), and 12 patients (48%) had
a level below 30. The average values for other labs were: PTH 62.43 pg/mL, alkaline
phosphatase 76.3 U/mL, TSH 3.24 uIU/mL, free T4 0.99 ng/dL, and calcium 9.49 mg/dL.
Fourteen patients (56%) underwent DEXA scan and all had osteoporosis or osteopenia at the
distal radius.
Two patients didn’t require further treatment. Remaining patients were started on daily
calcium/Vitamin D supplementation; 7 were started on additional Vitamin D3 50,000 units
weekly and 8 were started on injectable bisphosphonates or teriparatide.
Conclusions: Interim results after implementation of a distal radius fracture fragility protocol
show these patients are at risk for having an underlying Vitamin D deficiency,
osteoporosis/osteopenia, and future fragility fractures, such as a devastating hip fracture. Our
moderate patient follow up rate with endocrinology demonstrates the importance of patient
education regarding risks and prevention of future fragility fractures. Orthopaedic surgeons and
PCPs play a critical role in recognizing fragility fractures and referring patients appropriately.
Our institution has recently established an Osteoporosis Center, where bone metabolic care is
streamlined. Future analysis will determine if this process improves patient follow up.

#HS 21 Does a 60 Seconds Personalized Mindfulness Exercise Improve Pain and Emotional
Outcomes in Patients With Upper Extremity Illness? A Single Blinded Randomized
Control Trial
Ritsaart Frederik Westenberg, MD; Emily Lynn Zale, MSc; Tessa Heinhuis, BSc; Sezai Özkan,
MD; Adam Nazzal, MD; Sang-Gil Lee, MD; Neal C Chen, MD; Ana-Maria Vranceanu, MSc,
PhD
Massachusetts General Hospital/Harvard Medical School, Boston, MA
Introduction
Mindfulness interventions have been found to be feasible, acceptable, and useful in reducing
symptoms of pain, anxiety, and fatigue in pain patients, but are resource intensive, lengthy and
not amenable to busy orthopedic practices. We tested the primary null-hypotheses that a 60second Personalized Mindfulness Based Video Exercise (MBVE): 1) is not feasible and
acceptable; and 2) does not reduce pain and psychological distress over and above a sham
control in patients presenting to a hand surgery practice.
Methods
A hundred-twenty-five participants were randomized to MBVE or sham control in the form of
Educational Pamphlet (Table 1). Patients completed validated measurement tools for pain and
psychological distress before and after the interventions. Post-intervention, patients also
completed the Client Satisfaction Questionairre-3 (CSQ-3) to assess the acceptability. Analysis
of covariance (ANCOVA) was used to test comparatively improvement in pain and distress after
controlling for baseline scores.
Results
93% of patients who were approached agreed to participate in the research study. The
intervention was feasible and acceptable, such that 100% of enrolled patients complete the
intervention. Both MBVE and sham control had comparable and high acceptability rates (21 out
of 32 max). Patients in the MBVE improved significantly more than those in the sham control on
self-reported pain intensity, anxiety, state anxiety, depression and anger (P <0.05). There were no
significant differences in improvement on distress between the MBVE and sham control. (Table
2).
Conclusion
¥ MBVE seems feasible for use in busy surgical practices.
¥ MBVE is effective in improving pain, anger, anxiety and depression outcomes in patients with
hand and upper extremity illness.
¥ MBVE is a cost effective tool for orthopedic surgical practices, which bypasses many barriers
associated with typical mindfulness based interventions.

#HS 22 A Population-Based Assessment of Potential Patients for Targeted Muscle
Reinnervation
Charles T Tuggle, MD, MHS; Cheryl K Zogg, MSPH, MHS; Fatima Mirza, MPH; James E
Clune, MD
Yale University, New Haven, CT
Introduction:
Targeted muscle reinnervation (TMR) is a surgical procedure used to greatly improve motor
control in upper limb prostheses. Currently, a small number of institutions in the US perform
TMR. There is limited information on the number of patients who could potentially benefit from
TMR and use of a pattern-recognition myoelectric prosthesis. The objective of this study was to
quantify and characterize patients eligible for TMR in the US on a national scale.
Methods:
Patients undergoing transhumeral or shoulder disarticulation amputations secondary to trauma or
oncologic resection were identified in the 2001-2014 NIS. Discharge weights were used to
generate national estimates. Differences in patient-level demographic/clinical parameters, and
hospital-level factors were compared based on differences in amputation level and index
indication using standard descriptive statistics. Annual hospital volume and the average number
of patients per year were calculated. Distances relative to known TMR centers in
Maryland/Texas were compared to presently unmet need in New York using geospatial mapping
of state-level discharge registry data.
Results:
A weighted total of 4,477 patients met inclusion criteria (overall mean 320 patients/year), of
whom 3,561 (78.5%) underwent transhumeral amputation and 978 (21.6%) underwent shoulder
disarticulation. The majority of patients undergoing both operations were White (59.5%, 55.7%),
males (68.5%, 63.5%), aged 18-64y (69.9%, 63.6%). More than one-half of patients requiring
transhumeral amputation did not present with any CCI-recorded comorbidities. Patients,
depending on age, tended to be insured by either private insurance (37.0%, 32.9%) or Medicare
(26.7%, 35.2%). The majority of hospitals performing these procedures were large (76.3%,
70.3%), urban teaching hospitals (81.4%, 87.6%).
Pediatric (63.5% of 17 amputations/year) and adult (78.6% of 222 amputations/year)
amputations were most often trauma-related, while amputations in the elderly (67.0% of 87
amputations/year) were most often performed for cancer management. Median hospital volume
was 6 amputations per year. Annual rates of amputations did not change over time but were
concentrated in ~100 hospitals, many of which serve geographic areas outside of currently
available TMR range.
Conclusions:
These findings represent the first nationwide study to identify and examine upper extremity
amputation patients eligible for TMR, demonstrating that there are many more patients who
could benefit from TMR than our system’s current operative and prosthetic capacity. Eligible
patients tend to be young, healthy, and privately-insured. Designating regional centers that offer
TMR may streamline the operative management and fitting of advanced prostheses for upper
extremity amputees, greatly improving the lives of affected patients after amputation.

#HS 23 Disparities in Access to Care following Traumatic Digit Amputation
Chao Long, AB; Paola A Suarez, BS; Tina Hernandez-Boussard, PhD; Catherine Curtin, MD
Stanford University, Palo Alto, CA
PURPOSE – Digital amputation is a common cause of emergency room visits. Care of these
injuries ranges from revision amputation to replantation. Many factors determine the treatment
type including injury type, availability of a hand surgeon and patient preferences. We
hypothesized that disparities in care following amputation exist. This study looked at the
epidemiology of digit amputation and the factors associated with escalation of care after
presenting to the emergency department (ED).
METHODS - We queried the 2006-2009 State Emergency Department Databases (SEDD) and
State Inpatient Databases (SID) of the Healthcare Cost and Utilization Project (HCUP), and
developed a cohort using the International Classification of Diseases, Ninth Revision (ICD-9)
codes for thumb and finger amputation. Escalation of care was defined as patients whose
disposition from the ED were either referral to a higher-level hospital or admission as an
inpatient. Chi-squared analyses were performed to determine characteristics associated with
escalation of care, odds ratios (OR) were calculated to quantify the association, and p<0.05 was
considered significant.
RESULTS - Our cohort included 45,586 patients who had finger amputations: 37,539 (82.4%)
were male. 7,130 (15.6%) and 38,456 (84.4%) suffered a thumb or finger amputation,
respectively. Mean age was 39.3±20.4 years. 7,487 (16.4%) received escalated care. Thumb
amputations were associated with a higher likelihood of escalated care than finger amputations
(OR 1.9, p<0.05), as were amputations resulting from intentional self-harm (OR 3.8, p<0.05) and
patients from a zip code with a median household income in the first or second quartile (OR 1.2,
p<0.05). Female sex was associated with less likelihood of escalated care (OR 0.6, p<0.05).
Trauma centers of any level were associated with greater escalated care compared to non-trauma
hospitals (OR 1.3, p<0.05). Among metropolitan hospitals, those with teaching status were
associated with greater escalated care compared to non-teaching hospitals (OR 1.4, p<0.05).
CONCLUSIONS – Male patients who have suffered a thumb and/or self-inflicted amputation,
are from a higher income zip code, and present to a teaching trauma center are more likely to
receive increased complexity of care. Given the debate about availability of hand surgery
emergency care, this study highlights differences in care that can serve as a starting point for
future work on barriers and access.

#HS 24 Expedited Return to Play Following Intramedullary Headless Screw Fixation of
Metacarpal Fractures in Elite Athletes
Gilad Pinchas Eisenberg, MD
Tel Aviv Medical Center, Tel Aviv, Israel

Introduction:
Elite athletes hand injuries are of great concern for future career and expedited return to play is
essential. IMHS fixation had shown promising results in previous publications. Hence, we have
evaluated clinical, functional, and radiographic outcomes and time to return to play following
limited open intramedullary headless screw (IMHS) fixation of metacarpal neck and shaft
fractures in elite athletes.
Method:
Retrospective review of prospectively collected data on a consecutive series of 16
elite/professional athletes (14 men; 2 women), mean age 21 years (range, 19-28 y) treated with
IMHS fixation for acute displaced metacarpal neck/subcapital (N=12) and shaft (N=4) fractures
at a single academic practice between 2010 and 2017. Four were professional athletes (two
Major League Baseball and two National Hockey League players) and two division 1 collegiate
hockey athletes were NHL draft picks. Preoperative magnitude of metacarpal neck angulation
averaged 52° (range, 45° to 65°), and shaft angulation averaged 35° (range, 25° to 50°). Patients
used a hand-based orthosis until suture removal and initiated early protected range of motion
within 5 days. Strengthening was initiated when clinical union was demonstrated (no tenderness
at fracture site). Clinical outcomes were assessed with goniometer, grip strength and time to
return to full play. Time to union and radiographic arthrosis was assessed. Mean follow up was
10 months (range, 1- 43 months).
Results:
All 16 patients achieved full composite flexion. All patients demonstrated full active
metacarpophalangeal joint extension/hyperextension. Grip strength measured 99% (range, 72%
to 118%) of the contralateral hand. All patients achieved radiographic union by 7 weeks. There
was no radiographic arthrosis at latest follow-up. Mean return to full play was 5 weeks. Eight
patients returned to full play within 4 weeks.
Conclusions:
Limited open retrograde IMHS fixation is safe and reliable for metacarpal neck/subcapital and
axially stable shaft fractures, allows for early postoperative motion without affecting union rates,
and obviates immobilization. This technique is stable enough to allow early rehabilitation and
expedited return to play in elite and professional athletes, and obviates the need for K-wire
fixation or formal open reduction and internal fixation.

#HS 25 Fracture Gap Reduction with Variable Pitch Headless Screws
Austin J Roebke, BS1; Logan J Roebke, BS2, Kanu S Goyal, MD1
1
The Ohio State University, Columbus, OH; 2University of Dayton, Dayton, OH
Introduction: Fully-threaded variable-pitch headless screws are used in many settings in surgery
and have been extensively studied in this context, especially in regard to scaphoid fractures.
However, it is not well understood how screw parameters such as diameter, length, and pitch
variation, as well as technique parameters such as depth of drilling, affect fracture gap closure.
Material & Methods: Acutrak 2 fully-threaded variable-pitch headless screws of various
diameters (Standard, Mini and Micro) and lengths (16-28 mm) were inserted into polyurethane
blocks of normal and osteoporotic densities using a custom jig. Three drilling techniques (drill
only through first block, 4 mm into second block, or completely through both blocks) were used.
During screw insertion, fluoroscopic images were taken and later analyzed to measure fracture
gap reduction. The effect of backing the screw out after compression was evaluated. ANOVA
and post-hoc student’s t-test were performed to evaluate statistical significance (p=0.05).
Results: Drilling at least 4 mm past the fracture site reduces distal fragment push off compared
to drilling only through the proximal fragment (Figure 1 and 2). There were no statistically
significant differences in fracture gap closure in normal versus osteoporotic bone. The Micro
screw had a smaller fracture gap closure than both the Standard and Mini screws (Table 1).
Longer screws can achieve a greater fracture gap reduction. The overall fracture gap reduction
achieved correlated with the number of threads in the far fragment. After fragment contact and
compression with two subsequent full forward turns, backing the screw out by only one full turn
resulted in gapping between the fragment blocks (Figure 3).
Conclusions: Fully-threaded headless variable-pitch screws can only obtain compression
between bone fragments if the initial bone gap is less than the fracture gap closed. Final closure
may be affected by drilling technique, screw size, and screw length. Fragment compression may
be immediately lost if the screw is reversed. In summary, we describe characteristics of variable
pitch headless screws that may assist the surgeon in screw choice and method of use.

#HS 26 Optimal Oblique Radiographs to Identify Fifth Carpometacarpal Dorsal
Subluxations: A Cadaveric Study
Julie E Johnson, MD; John R. Fowler, MD; Joanna Costello, MD; Robert Kaufmann, MD
University of Pittsburgh Medical Center, Pittsburgh, PA
INTRODUCTION
Carpometacarpal joint subluxations of the fifth finger are rare injuries, which are notoriously
difficult to diagnose due to severe swelling and overlapping of bones on radiograph. Various
radiographic studies have been suggested to identify these injuries. We hypothesize that a 30
degree pronated lateral will have the greatest diagnostic accuracy for detection of a 5th finger
CMC subluxation.
METHODS
Using four cadaveric specimens we took radiographs at various angles (0, 30, 45, and 60
degrees) with the fifth metacarpal in anatomic position, subluxated 25% and 50% dorsally (see
Figure 1). Radiology and orthopedic residents, fellows and attending physicians viewed each
image to determine whether a subluxation was present. Data was analyzed using area under the
curve (AUC), sensitivity and specificity.

(A)

(B)

Figure 1. Radiographs taken with the hand in 60 degrees of pronation from the lateral. (A) no
subluxation, (B) 25% subluxation and (C) 50% subluxation of fifth CMC joint.
RESULTS
36 responses were obtained from 9 radiologists (4 residents, 3 fellows, 2 attending physicians)
and 27 orthopedic surgeons (16 residents, 8 fellows, 3 attending surgeons). We found a
statistically significant difference in using 30, 45 or 60-degree radiographs to identify a fifth
CMC subluxation (P-values <0.017). Radiographs taken at 60 degrees were more sensitive and
specific (Sn 85, Sp 60) than at 0 degrees (Sn 64, Sp 33), 30 degrees (Sn 84, Sp 47) or 45 degrees
(Sn 80, Sp 49). AUC was also higher for 60 degrees (0.87) than 0 degrees (0.59) 30 degrees
(0.75) and 45 degrees (0.75). There was no statistically significant difference in accuracy
between the orthopedists and radiologists (P-value = 0.14).
DISCUSSION and CONCLUSION
Radiographs taken with the hand in 60 degrees of pronation from the lateral provided the most
accurate diagnosis of fifth CMC subluxations compared to 0, 30 and 45-degree
views. Sensitivity, specificity and AUC were highest for 60 degree radiographs. We recommend
obtaining radiographs of the hand in 60 degrees of pronation from the lateral if there is suspicion
for a fifth CMC subluxation or dislocation.

#HS 27 Utility of Follow-up Radiographs after Non-Operatively Managed Fifth
Metacarpal Neck Fractures
Andrew R. Tyser, MD1; Erin Martens, MD2; Wyatt M Walsh, BS1; Anthony Montanez, MD1
1
University of Utah, Salt Lake City, UT; 2Midwest Orthopedics, Orland Park, IL
Purpose
This study investigated the utility of radiographic examination of non-operatively managed fifth
metacarpal neck fractures as a part of routine follow-up by comparing fracture angulation on
injury films compared to those obtained during scheduled routine follow-up, and any change in
management that occurred.
Methods
A retrospective review of patients who were initially treated non-operatively for isolated fifth
metacarpal neck fractures was performed, and change in either fracture alignment or
management in follow-up was investigated. A two, one-sided test (TOST) for equivalence was
used to compare radiographic angulation (PA, oblique, and lateral) at injury and final time
points, with the null hypothesis of no difference (> 10º) between injury and follow-up lateral
radiographs. A two-sided student’s t-test was used to compare mean change in fracture
angulation between the cast and splint treatment groups.
Results
After exclusion criteria were applied, 100 fractures in 99 patients were included in this study.
The average patient age at the time of injury was 28 (range 9 – 82), and 80 patients were male
(81%). Mean and standard deviation data regarding the initial angulation, follow-up angulation,
and the difference in angulation between the two time-points are summarized in Table 1.
Table 2 summarizes relevant categorical data regarding changes in angulation and final
radiographic outcomes. The null hypothesis of no mean difference (> 10º) between injury and
follow-up lateral radiographs was accepted. (p<0.05) No patient had a change from non-surgical
to surgical management in this cohort.
Conclusion
The routine use of radiographic examination after initially non-operatively managed fifth
metacarpal neck fractures does not appear to add to the treatment of this injury.
Table 1. Fracture angulation from injury to follow-up.
Radiographic view
PA
Oblique
Lateral

Injury
33 (13.8)
43 (12.7)
39 (12.2)

Final
30 (12.2)
41 (12.8)
35 (11)

Change
-3 (10.8)
-2 (9.5)
-3 (9.1)

Mean (SD) radiographic fracture angulation (degrees) measured on PA, Oblique, and lateral
views at injury and final time points, and the change between time points. Negative values
represent a reduction in fracture angulation.

Table 2. Categorical radiographic outcome data.
Follow-up Grouping
Increase in fracture angulation
Decrease or no change in fracture
angulation
> 10º increase
> 20º increase
> 30º increase
Maximum increase in angulation
Final angulation < 50º
Final angulation > 50º
Final angulation > 70º

AP ObliqueLateral
40% 38% 30%
60%
7%
1%
0%
23º
93%
7%
0%

62%
9%
1%
0%
24º
71%
29%
0%

70%
4%
0%
0%
17º
89%
11%
0%

#HS 28 A Comparison of Minimally Invasive and Conventional Techniques for
Stabilization of the Carpometacarpal Joint of the Thumb after Dislocation or Subluxation
Zhemin Zhang, MD; Xu Zhang, MD; Yadong Yu, MD
Third Hospital of Hebei Medical University, Shijiazhuang, China
Introduction: To introduce a minimally invasive surgical technique for stabilisation of the
carpometacarpal joint (CMCJ) of the thumb after dislocation or subluxation. In addition, to
perform a prospective study to compare the novel mini-open technique with the conventional
open technique.
Materials & Methods: From February 2013 to May 2017, patients were allocated randomly into
group A (n = 32) and B (n = 27). The mean time interval between injury and ligament
reconstruction was 12 days (5 to 40). Patients in group A were treated with minimally invasive
technique through two 1.5 cm incisions parallel to the thumb metacarpal over the radial and
dorsoulnar aspects of the CMCJ of the thumb. Under fluoroscopic control two 1 mm guide wires
were inserted into the base of the thumb metacarpal and trapezium, respectively, and then were
over drilled to create two 3.5 mm channels. The radial half of the flexor carpi radialis was
mobilised to the wrist through two short transverse incisions to emerge at the level of the
trapezium. A 28-gauge stainless steel wire loop was placed through the channels for passage of
the tendon graft to form a figure-of-eight pattern over the volar aspect of the CMCJ. The rest of
the graft was further passed around itself at the radial aspect of the trapezium. Patients in group
B were treated via an 8 cm S-shaped incision by leading the flexor carpi radialis tendon graft
beneath the ligaments and the abductor pollicis longus insertion, through a tunnel drilled in the
metacarpal base, around the insertion of the flexor carpi radialis tendon and finally back to the
dorsum of the base of the metacarpal. Significance was set at p<0.05.
Results: There were no skin problems or infection in both groups. At the final follow-up of 2
years, stability of the CMCJ of the thumb had been achieved in all patients. In comparison, there
were significant differences in total palmar abduction, radial abduction, arc of movement, Smith
and Cooney score, scar pain, appearance, and patients satisfaction (p<0.05), and no significant
difference in opposition of the thumb, pinch, or grip strengths of the hand (p>0.05).
Conclusions: The minimally invasive technique is reliable for stabilisation of thumb CMCJ the
thumb after dislocation or subluxation, resulting in better function and appearance of scars.

#HS 29 Complications of Low-Profile Plate Fixation in Metacarpal Fractures
Rita E Baumgartner, MD; Andrew E Federer, MD; Erin M Meisel, MD; Suhail K. Mithani, MD;
David Ruch, MD; Marc Richard, MD
Duke University, Durham, NC
Introduction: Unacceptably high complication rates have been reported using conventional
plating systems to treat metacarpal fractures. We investigated complication rates in metacarpal
fractures treated with low-profile anatomic plates.
Materials & Methods: A retrospective chart review was performed of patients with metacarpal
fractures who were treated with open reduction and internal fixation (ORIF) using low-profile
anatomic plates by fellowship-trained hand surgeons at a single institution from 01/2010 to
02/2017. Patients with concomitant tendon injury, prior same metacarpal fracture, or thumb
metacarpal fracture were excluded. Seventy nine patients with 110 metacarpal fractures were
included in the review. The primary outcome was any complication. Complications included
superficial or deep infection, delayed wound healing, delayed union (lack of consolidation at 3
months), nonunion (no evidence of bony union at 6 months), major extensor lag or stiffness at 90
days after surgery (lag >35 degrees or total active flexion [TAF] <180 degrees), minor extensor
lag or stiffness at 90 days after surgery (lag>15 degrees or total metacarpophalangeal joint
[MCPJ] flexion <75 degrees), and return to the operating room (OR).
Results: Nine patients (11%) and 11 fractures (10%) had one or more complications.
Complications included 4 patients with major extensor lag or stiffness (5%), 4 patients with
minor extensor lag or stiffness (5%), 1 patient with delayed radiographic union that did not
require operative intervention (1%), and 1 patient with return to OR for removal of hardware,
extensor tenolysis, and MCPJ contracture release (1%).
Conclusions: In this retrospective review, treatment of metacarpal fractures with low-profile
plate fixation resulted in an 11% overall complication rate and a 1% re-operation rate. This is
significantly less than reported in previous literature prior to the widespread use of low-profile
plates. This study suggests that treatment of patients with metacarpal fractures using low-profile
plating systems provides a reliable solution with acceptable complication rates.

#HS 30 Outcomes Related to Mechanism of Zone I and II Finger Amputations Treated by
Revision Amputation
Andrew Paul Harris, MD; Andrew D Sobel, MD; Avi D Goodman, MD; Neill Y Li, MD; Jeremy
Raducha, MD; Julia A. Katarincic, MD
Brown University, Providence, RI
INTRODUCTION
Revision amputation is the mainstay of treatment for non-replantable finger amputations. Though
variable mechanisms of injury portend different results for replantation, no study has looked at
the effect of mechanism on the success of revision amputation. Predicting the outcome of
revision amputation based on mechanism of injury would allow for improved patient education
and counseling and increased focus on prevention of secondary revision.
MATERIALS AND METHOD
After IRB approval, our Level I trauma centerÕs emergency department database was
retrospectively examined for patients presenting with flexor tendon zone 1 and 2 traumatic digit
amputations from January 2010 to December 2015. Records were reviewed for the mechanism of
the injury and parsed into one of eight categories. The causes for secondary revision after initial
revision amputation were analyzed. All analyses were conducted using SAS Software 9.4 (SAS
Inc. Cary, NC). In addition to standard descriptive statistics, conditional Cox Proportional
Hazard regression with sandwich estimation, where digits were nested within patients, was used
to model hazard of unplanned secondary revision censored at 1 year from index procedure
relative to mechanism with PROC PHREG.
RESULTS
537 patients with 677 amputations were initially treated with primary revision amputation.
Primary revision amputation was performed in the emergency department more commonly than
in the operating room (481 vs. 56 patients). 74 patients with 83 amputation required unplanned
secondary revision amputation within 1 year of index procedure. Relative to crush (TABLE 1),
amputations caused by bites were 4.8-fold increased risk to require a secondary revision
(p=0.0038) and those caused by lacerations were 2.6-fold increased risk(p=0.0108)
(FIGURE 1). However, amputations caused by avulsion, lawnmower, saw, and snow blowers
were not observed to be at higher risk for secondary revision (all p>.05). Exposed bone
secondary to soft tissue necrosis and nail deformity were the most common complications
requiring secondary revision.
CONCLUSIONS
¥ Bite and sharp laceration mechanisms causing digit amputations have an increased risk of
unplanned secondary revision after primary revision amputation
¥ Revision amputations most commonly require secondary revision due to nail deformities and
soft tissue necrosis

¥ Prevention of secondary revision should be focused on managing nailbed and germinal matrix
injuries as well as adequately shortening bone and rearranging tissue to allow for appropriate
coverage
Table 1

Figure 1

#HS 31 Celestone versus Ketorolac Injection for the Treatment of DeQuervains
Tenosyovitis: Results of a Double-Blind Randomized Clinical Trial
Lisa Kruse, MD; Glenn Gaston, MD; Bryan Loeffler, MD; Daniel R Lewis, MD; R Christopher
Chadderdon, MD
OrthoCarolina Hand Center, Charlotte, NC
Background: While the mechanism of action is unclear, injectable corticosteroids, primarily
betamethasone, are a well-accepted treatment of DeQuervain’s tenosynovitis, but are
contraindicated for diabetics with elevated blood glucose. If steroids are effective for
DeQuervain’s because of their anti-inflammatory properties, then there is a reasonable argument
for local injection of ketorolac, a non-steroidal anti-inflammatory drug (NSAID), which is
efficacious in shoulder pathology and not contraindicated in diabetics.
Methods: Following informed consent, DeQuervain’s tenosynovitis patients were randomized to
an injection of corticosteroid (betamethasone) or NSAID (ketorolac). The investigator and
patient were blinded to randomization; an un-blinded research coordinator prepared the injection
in an unlabeled syringe. The primary study outcome was pain with Finklestein test at 6 weeks
post-injection. Patients that had not improved at 6 weeks were provided an injection of
betamethasone as standard-of-care, regardless of initial randomization. Other outcomes of
interest included pain with palpation and patient-reported outcomes (Veterans RAND 12 Item
Health Survey (VR-12) and Disabilities of the Arm, Shoulder, and Hand (DASH) scores).
Results: 37 patients (Mean Age: 53.5 years) with six-week follow-up were randomized to
betamethasone (n=18; 49%) or ketorolac (n=19; 51%) injection. While there was no significant
difference in pain at baseline with Finkelstein test (p=0.614) and palpation (p=0.970), patients in
the betamethasone group had lower pain at 6 weeks with the Finkelstein test (27.8/100 vs.
44.6/100; p=0.072) and palpation (25.8/100 vs. 48.7/100; p=0.024). Over half of patients in the
ketorolac group required an additional injection at six-weeks, compared to one-third in the
betamethasone group (10/19=52.6% vs. 6/18=33.3%; p=0.197). While there was no significant
difference in the VR-12 between groups at six weeks (physical component: p=0.526; mental
component: p=0.899), DASH disability/symptom (11.1 vs. 32.5; p=0.002) and work (12.1 vs.
27.92; p=0.052) scores were significantly better in the betamethasone group (there was no
significant difference in baseline scores (p=0.398 disability/symptom and p=0.939 work)).
Conclusions: Patients randomized to betamethasone injection had significantly lower pain
scores at six weeks, compared to patients randomized to ketorolac injection. Patients receiving
betamethasone injections also had better patient-reported outcomes at six weeks, compared to
patients receiving ketorolac. While not statistically significant, patients randomized to the
ketorolac group (10/19) were more likely to require a second injection compared to patients
randomized to betamethasone (6/18).

#HS 32 The Utility of Composite Flexor Tendon Allografts for Hand and Upper Extremity
Reconstruction
Anthony J Archual, MD; Brent R DeGeorge, MD, PhD; David B. Drake, MD
University of Virginia, Charlottesville, VA
Purpose: Composite flexor tendon allografts (CFTA) consisting of the intrasynovial digital
flexor tendons and associated intact pulleys, volar plates, and periosteum harvested as single
functional units with a distal bony attachment and processed with gamma irradiation techniques
serve as a sterile, ready-to-use construct which can address fundamental problems in hand
surgery. Specifically, they can provide a source of intrasynovial flexor tendon with its intact
fibro-osseous sheath to perform single stage flexor tendon reconstruction. This construct can be
further sub-divided into its component structures to address specific reconstructive needs in hand
surgery.
Methods: We have established an IRB-approved protocol for using CFTA constructs for upper
extremity reconstruction. We have performed an extensive biomechanical characterization of
these CFTA constructs with respect to ultimate tensile strength and elastic modulus of the FDP
and FDS tendon as well as differential gliding resistance, or fiber density of the CTA constructs
before and after tissue processing. At present, we have utilized this CFTA construct to
reconstruct devastating injuries to the palmar hand, extensor tendonopathies, thumb basal joint
arthritis, and pulley reconstruction.
Results: The CFTA constructs show no significant difference in ultimate tensile strength, elastic
modulus, or differential gliding resistance following tissue processing. We have studied 15
CFTA constructs in 8 patients with a follow-up period between 8 and 24 months. There have
been no reported cases of surgical site infection, infectious disease transmission, tissue
antigenicity, tendon rupture, or explantation of CFTA tissue. Patient reported functional
outcomes as assessed with the Disabilities of the Arm, Shoulder and Hand (DASH) score have
improved from a baseline of 39.3 +/- 10.3 to 3.8 +/- 2.7 at six months postoperatively.
Conclusions: Herein, we describe a novel combination of tissue processing and operative
techniques to directly address two fundamental problems in reconstructive surgery of the hand:
scar formation and lack of suitable donor material. The CFTA construct can be applied in a safe
and effective manner to reconstruct common problems outside of the digital flexor
mechanism. These composite allografts provide a limitless source of intrasynovial tendon,
pulley, volar plate, and bone with minimal tissue reactivity and negligible potential for disease
transmission.
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#HS 35 The Effect of Wrist Position on Tendon Loads Following Pulley Sectioning and
Operative Reconstruction
Nina Suh, MD, FRCSC1; Brett A Byers, MD FRCSC2; Mohammad Haddara, BEng3; Louis
Ferreira, PhD Peng2
1
Roth|MacFarlane Hand and Upper Limb Centre, University of Western Ontario;
Roth|MacFarlane Hand and Upper Limb Centre, Canada, London, ON, Canada; 2St. Joseph's
Health Care London, London, ON, Canada, 3Western University, London, ON, Canada
Background: Isolated flexor tendon pulley ruptures often require surgical reconstruction to
prevent tendon bowstringing. Post-operative rehabilitation is imperative and must balance
potential rupture of the pulley reconstruction with aggressive therapy and tendon adhesion
formation from overly cautious protocols. Using tendon loads as a proxy for pulley strain, we
sought to identify the optimal wrist position for rehabilitation after pulley reconstruction.
Methods: Fourteen digits, comprised of the index, long and ring fingers, were tested from 5
cadaveric specimens. Active (tendon-driven) finger flexion was simulated using a validated
cadaveric motion simulator, utilizing servo-motors to generate motion through closed-loop
control of tendon excursion and finger range of motion. FDP tendon loads were measured
sequentially with native intact pulleys, A2 and A4 pulleys sectioned, and finally with
reconstructed A2 and A4 flexor tendon pulleys. Each pulley condition was tested in wrist neutral,
and 30 degrees of wrist flexion and extension. Using the simulator to measure FDP tendon load,
the effects of wrist position on sectioned and reconstructed A2 and A4 pulleys were analyzed
using repeated-measures ANOVA.
Results: With the wrist in neutral, FDP tendon loads were 8.5N, 6.2N, and 7.8N with pulleys
intact, sectioned, and reconstructed, respectively. With a flexed wrist, the loads were 8.5N, 4.7N,
and 5.4N. When the wrist was extended, the loads were 8.7N, 5.2N, and 6.7N. With pulleys
reconstructed, the wrist position had a significant effect on tendon load (p=0.030). The flexed
wrist position resulted in a 31% reduction of FDP load compared to the neutral wrist position
(p=0.010). Wrist extension also produced an apparent reduction, though not statistically
significant.

Conclusion: The in-vitro finger motion simulator detected a significant decrease in FDP tendon
loads caused by sectioning of A2 and A4 pulleys. Reconstructing the pulleys largely restored
FDP loads to within no significant difference of the intact state, which supports the decision to
reconstruct. Placing the wrist in 30 degrees of flexion decreased tension in the reconstructed FDP
tendon compared to a neutral wrist. These results may suggest that rehabilitation of surgically
reconstructed flexor tendon pulleys should be carried out with the wrist flexed in order to reduce
strain on pulley reconstructions.

#HS 36 Biomechanical Analysis of a Novel Flexor Tendon Coupler Versus Suture Repair
Chetan Shawn Irwin, MD; Brent Parks, MSc; Kenneth R Means Jr, MD
The Curtis National Hand Center, Baltimore, MD
INTRODUCTION
Variation in surgeons’ flexor tendon repair technical ability may influence rupture rate and
postoperative rehabilitation. A device to standardize expeditious flexor tendon repair could be
beneficial. We sought to compare a novel flexor tendon-coupling device to a conventional coresuture technique with regard to repair strength and speed.
MATERIALS & METHODS
Five matched-pair fresh never-frozen human cadaver hands had the FDP of each finger cut
between A2 and A4 pulleys in zone 2 (20 tendons in each of the 2 groups). Coupler repair was
performed using a device comprised of low-profile stainless steel staple plates in each tendon
stump bridged by a continuous spool of polyethylene thread. CoNextions Medical(Salt Lake
City, UT) donated the couplers. Suture repair was performed using 4-0 looped Supramid in a
locking-cruciate fashion for an 8-strand core repair. One CAQ-hand surgeon performed all
repairs; time to complete each repair was recorded. We assessed durability of the repairs in each
group by recording repair gapping during a simulation of 6 weeks of active range of motion. The
simulation was performed with a custom computer-controlled device with each flexor tendon
loaded at 5-10N to recreate a minimal estimated force transmitted across a repair site during
early rehabilitation. Each flexor tendon was cycled at a rate of 0.2Hz for 2000 cycles. Failure
was defined as repair gapping greater than 2mm or catastrophic failure. Each repair that had not
failed during cyclic loading was explanted and loaded to failure on a servohydraulic load
frame(MTS Systems, Eden Prairie, MN) at a rate of 1 mm/s.
RESULTS
There was no significant difference in repair gapping between coupled and sutured tendons at
2000 cycles(mean gap 1.35mm vs 0.86mm, SD 1.29 vs 0.7, p=0.19). There were no catastrophic
failures in either group. Coupled tendons had significantly higher residual load-to-failure than
sutured tendons(mean failure load 77N vs 54N, SD 14 vs 15, p<0.0007). Tendon-coupler repair
was four times faster than core-suture repair with an average repair time of 1:21 min vs 5:32
min(SD 48 sec vs 35 sec, p<0.00006).
CONCLUSIONS
Flexor tendon repair in zone 2 with a novel coupler device was able to withstand simulated early
active flexion in a manner similar to a conventional core suture repair in this fresh-cadaver study.
Tendon repair speed and residual load-to-failure were significantly improved with the coupler
device. Tendon repair with this device merits further biomechanical, biologic, and possible
eventual clinical study.

#HS 37 Does the Location of Incision over A-1 Pulley Matter?
Laxminarayan Bhandari, MD; Huey Y. Tien, MD
Christine M. Kleinert Institute for Hand and Microsurgery, Louisville, KY
Background: Surgical management of trigger finger involves release of A-1 pulley. It is
theorized that loss of A-1 pulley can lead to bowstringing or progressive ulnar subluxation which
can be prevented by incising A-1 radially. However there is no evidence in literature on whether
location of incision on A-1 pulley has any effect on outcome.
Material and methods: In order to find out the difference between incising the A-1 radially or
ulnarly, the study was conducted in 12 cadaver upper limb specimens. After placing vertical skin
incision, the A1 pulleys of 48 fingers were divided at radial (24 fingers) or ulnar (24 fingers)
location. Volar distal forearm was opened and 20lb traction force was applied on flexor tendons.
The process was repeated ten times and any subluxation or bowstringing was noted. This was
followed by serial release of A2- initially 25% followed by 50% and 100%. Force application
and measurements were repeated (Fig 1).
Results: There was no bowstringing or subluxation when only A-1 pulley was released or when
A-1 with 25% A2 pulley was released. When A 1 and 50% A2 pulley was released, bowstringing
was seen in 3/48 fingers. When A1 and 100% A2 was released, bowstringing occurred in all
cases and subluxation occurred in 42/48 fingers. The subluxation was seen equally in radial
(21/24) incision and Ulnar Incision (21/24).
Conclusion: The location of incision for release of A-1 has no effect on bowstringing or tendon
subluxation. Up to 25% of A2 can be released without any bowstringing or subluxation.
Bowstringing and subluxation are result of greater than 50% release of A2 rather than location of
incision on A-1.
Fig 1:

#HS 38 What is the Optimal Location for Bone Graft Harvest in the Distal Radius?
Andrew P Matson, MD; Andrew E Federer, MD; Erin M Meisel, MD; Stephen R Barchick, BS;
David S Ruch, MD; Marc J. Richard, MD
Duke University, Durham, NC
Introduction
Autogenous bone grafting from the distal radius (DR) is commonly performed to provide
cancellous bone that promotes osseous fusion or fracture healing, particularly in the case of
scaphoid nonunion. Despite its widespread use, the optimal donor site within the DR has not
been described. The purpose of this study was to identify regions within the distal radius
containing the highest volume and density of cancellous bone, based on radiographic parameters.
Materials & Methods
Thirty-four consecutive wrist computed tomography (CT) scans in 33 patients without DR
pathology at a single institution were retrospectively identified. Using three dimensional imaging
reconstruction software, we systematically identified six spherical regions of interest (ROI)
within the DR cancellous bone of each patient. These ROI were distinguished primarily as either
distal (10 mm from articular surface) or proximal (20 mm from articular surface), and
secondarily radial, central, or ulnar (Figure). In each spherical ROI, volumetric measurements
were recorded and mean Hounsfield unit (HU) value was recorded as a proxy for bone density.
Statistical analysis was performed using the Student’s t-test for two-group comparisons, and least
squares mean differences comparisons for multi-group comparisons with p-values adjusted for
using Tukey’s method.
Results
Compared to proximal bone, distal bone had higher volume (0.82 vs 0.28 cm3, p<0.001) and
higher density (175 vs. 153 HU, p<0.001) on average. Among the six spherical ROIs, the distal
central region had the highest average volume (1.20 cm3) and was significantly higher than all
other regions (all p<0.001). The distal ulnar region had the highest average density (193 HU),
and was significantly higher than two of the three proximal regions (central and ulnar, both
p<0.001) (Table).
Conclusions
Radiographically, cancellous bone is highest in volume and density at the more distal aspects of
the bone. Based on these results, we recommend performing a corticotomy for distal radius
cancellous bone graft at 10 mm proximal to the articular surface, with an ulnar bias relative to
the coronal midline of the bone.

Figure 1

Using three dimensionally reconstructed images, volume and density measurements were
performed in spherical regions by defining circular regions of interest within the borders or
cortical bone on the axial cuts (top left) at 10 mm and 20 mm proximal to the radiocarpal
articular surface. This translated to spherical regions that could be simultaneously viewed on
customized coronal (bottom left) and sagittal (bottom right) series.

#HS 39 Batting Average Assessment in Major League Baseball Players After Surgical
Treatment of Hamate Hook Fractures
Andrew Z Mo, MD; Daniel Polatsch, MD; Steven Beldner, MD
Lenox Hill Hospital, New York, NY
INTRODUCTION:
Hamate hook fractures are endemic in avid baseball players. They frequently occur due to impact
of the butt of the bat on the nondominant hamate hook. Pain and discomfort limits the player’s
ability to participate, requiring expeditious treatment to enable rapid return of function. Multiple
studies have demonstrated that hamate hook excision results in reliable return of grip strength
and range of motion but did not assess the effect on batting performance in elite athletes. The
purpose of this study was to characterize the difference in batting average (BA) performance in
professional baseball batters from the Major Leagues. Pre- and post-surgery batting averages
were collected to determine if injury and its subsequent treatment had a deleterious effect on
batting average performance over time.
METHODS:
An online search was performed identifying Major League baseball players who sustained
hamate hook fractures. Sources included news articles, websites, and injured player lists. BAs
were collected from both pre- and post-injury seasons. Up to 4 seasons of BAs were collected,
with the average BA utilized for analysis. Data was analyzed utilizing paired T-test. Exclusion
criteria included non-batting injuries and acquisition of less than 1 season of BA data, pre- and
post-surgical correction.
RESULTS:
21 competitive baseball players were initially identified. Of these, 19 met the following inclusion
criteria. Players were members of Major League baseball teams who sustained hamate hook
fractures from batting. They underwent surgical correction of injury and had available BA data
from at least 1 season, pre- and post-injury and up to 4 years postinjury. All athletes were male,
with a mean age of 26.3 years (range 23-33 years old). None of the injured players were switch
hitters. Mean pre- and post-injury BAs were 0.267 and 0.264 respectively. Paired t-test revealed
no statistical difference (p<0.77).
DISCUSSION AND CONCLUSION:
Professional baseball players who sustained a hamate hook fracture and underwent surgical
correction returned to play with no significant differences in performance as assessed by BA.
These results did not appear to deteriorate over time with no reports of reinjury.

#HS 40 Volar Scaphoid Plate Fixation with Vascularized Bone Graft for Treatment of
Scaphoid Nonunion
Max N Seiter, MD; John Barton Williams, MD; Seth D Dodds, MD; Clark Jia Chen, BS
University of Miami, Miami, FL
Purpose: Scaphoid nonunions present difficult clinical challenges, particularly in the setting of
avascular necrosis, significant deformity, or bone loss. While headless screw fixation has been
the previous treatment standard, new fixation methods have been proposed, particularly for
humpback deformity which benefits from a volar approach. This study aims to evaluate the
outcomes of scaphoid nonunion treatment utilizing volar scaphoid buttress plating with pedicled
volar carpal artery bone graft from the distal radius.
Methods: We conducted retrospective review of 16 consecutive patients with scaphoid
nonunions treated by one surgeon with volar buttress plating. Patients presented with different
characteristics of nonunion: avascular necrosis identified on CT scan (11 patients) and severe
humpback deformity; or cystic bone loss of >7mm on CT (7 patients) including nonunion of
>1.5 years, or failed internal fixation with persistent deformity. Patients were treated with 1.5
mm Medartis Volar Scaphoid Buttress plate and vascularized bone graft from volar distal radius
using radial portion of the palmar carpal arch as an arterial pedicle, through the same incision.
We assessed radiographic union, range of motion, and grip strength. Radiographic evidence of
fracture-healing was defined as >50% bridging trabecular bone on CT scan, or if unavailable,
plain radiographs were coupled with clinical evidence of union of pain-free ROM and nontenderness over anatomic snuffbox.
Results: Of 16 patients, 14 (87.5%) progressed to union. Of the 2 patients without union, one
patient had proximal without distal union, and did not require revision; the other patient was lost
to follow-up at 6 weeks, and returned at 14 months with persistent nonunion and multiple loose
screws, and underwent revision surgery. In the 15 patients not requiring revision: average change
in flexion was +7.3 deg (p=.121), and change in extension +13.4 deg (p=.089). Average
postoperative grip strength for affected wrist was 31.5 kg compared with 38.6 kg for
contralateral wrist (p= <.05). Three patients with union experienced intermittent clicking with
maximal wrist flexion, and underwent plate removal due to impingement at 1 year, after
confirmation of scaphoid healing on CT scan.
Conclusions: Our study presents a consecutive series of scaphoid waist nonunions treated with
volar scaphoid plating and vascularized bone grafting. We show a high rate of radiographic
union and improved grip strength with a low level of complications. A subset of patients
required hardware removal secondary to prominence. Volar scaphoid plating presents a viable
alternative to headless scaphoid screw fixation for difficult scaphoid nonunions.

#HS 41 Outcomes of Scaphoid Nonunion with Segmental Defect Treated with Plate
Fixation and Autogenous Cancellous Graft: First Clinical Report
Jill A Goodwin, MD1; Sean M Mitchell, MD1; Ryan M DiGiovanni, MD1; Scott G Edwards,
MD2; Erin Stockwell, BS1
1
University of Arizona College of Medicine Phoenix, Phoenix, AZ, 2The CORE Institute,
Phoenix, AZ
Introduction: Treatment of scaphoid nonunion with segmental defect presents a challenging
clinical problem. Various techniques have been proposed, usually involving vascularized bone
grafting with or without structural bone. Outcomes of these complex procedures have been
inconsistent in the medical literature. The authors hypothesize that similar or perhaps better
clinical and radiographic outcomes are possible with a relatively simplified technique of volar
plate fixation augmented with autogenous pure cancellous graft.
Materials & Methods: The authors performed a retrospective chart review of 34 consecutive
patients with scaphoid nonunion with segmental defect treated with plate fixation and pure
cancellous bone grafting. Surgical management included a single volar incision, reduction,
insertion of bone graft from ipsilateral olecranon and/or distal radius, and application of a volar
locking plate. Post-operative outcome measures included time to union based on computerized
tomography (CT), return to work, patient-reported pain and disability scores, grip strength, and
range of motion (ROM).
Results: 34 patients with an average age of 31 years (range, 16-55) were treated with volar plate
fixation and cancellous grafting an average of 34 months after initial injury. 26 patients (76%)
were treated for nonunion at the scaphoid waist, 7 (21%) at the proximal pole, and 1 (3%) at the
distal pole. Mean final follow-up was 18.7 months (range, 12-34). Union was achieved in all
patients and average time to union was 63 +/- 18 days post-operatively. Mean DASH score
improved from 27.1 +/- 7.3 pre-operatively to 11.8 +/- 5.8 post-operatively. Mean visual
analogue scale (VAS) improved from 6.7 +/- 0.7 pre-operatively to 1.7 +/- 0.7 post-operatively.
All employed patients returned to work, although 3 (9%) did not return to full capacity. Grip
strength improved from 81.2% of the non-operative side pre-operatively, to 94.5% postoperatively. At final follow-up, ROM including wrist flexion, extension, ulnar deviation, and
radial deviation improved 128%, 168%, 115%, and 183%, respectively, compared to preoperative ROM.
Conclusions: The combination of scaphoid plate fixation and pure cancellous bone grafting for
scaphoid nonunion with segmental defects yields reliable union rates and good patient outcomes.
Autogenous cancellous bone grafting is a reliable alternative to more technically demanding or
morbid grafting procedures for the treatment of scaphoid nonunion with segmental bone defects.

#HS 42 Suitability of Hamate Autograft for Reconstruction of Scaphoid Proximal Pole
Non-Union: Morphometric Analysis in Cadavers
Mary Kathyrn Thayer, MD; Benjamin Bluth, MD; Jerry I Huang, MD
University of Washington, Seattle, WA
INTRODUCTION
Surgical treatment of proximal pole scaphoid nonunions is technically challenging in part due to
compromised vascularity and often, a very small osteochondral proximal
fragment. Reconstruction options include the use of vascularized medial femoral osteochondral
grafts and rib costochondral grafts. Our goal was to determine the suitability of using a proximal
hamate autograft to reconstruct the proximal pole of scaphoid using cadaveric samples and
morphometric analysis.
METHODS
Ten cadaver specimens (5 male, 5 female) were dissected and morphometric analysis of the
proximal poles of the scaphoid and hamate was performed. Measurements were compared
between the proximal pole of the scaphoid and hamate for sagittal radius of curvature (ROC),
coronal ROC, height, width, and maximum graft length using digital electronic calipers and
standard radius gauges [Figure 1]. Statistical analysis was performed using paired StudentÕs ttest. Measurements were performed independently by two of the co-authors. The average value
of the two observersÕ measurements were then used for further analysis.
RESULTS
The average height of the scaphoid proximal pole was 12.3mm compared to 11.3mm for the
proximal hamate (p=0.36). The average width was 7.77mm in the scaphoids compared to
8.60mm in the hamates (p=0.09). There was no significant difference in the sagittal ROC
between the hamate (9.13mm) and scaphoid (9.54mm) (p=0.36). All of these average
measurements were within 1mm. There was a larger difference between the coronal ROC of the
hamate (23.4mm) and scaphoid (21.1mm) in our cadaveric samples (p=0.03). Female
measurements were on average smaller than their male counterparts but there was no decrease in
fit between the scaphoid and hamate measurements.
CONCLUSION
In summary, the proximal poles of the scaphoid and the hamate have similar morphology and
size that could be appropriate for autograft use [Figure 2]. The mean measurements of height,
width, length, and sagittal ROC were all within 1mm for the hamate and scaphoid. Further
clinical studies would be required to determine whether this is an effective surgical treatment for
proximal pole of the scaphoid nonunion.

FIGURE 1: Measurements obtained from the cadaveric scaphoid proximal pole and proximal
hamate. A and Z are representative of the sagittal arc, E and W represent coronal arc, B and X
are measurements of height and D and T are measurements of width.

FIGURE 2: Photograph of a) proximal hamate on the right next to scaphoid on the left and b)
hamate on the left with scaphoid on the right, both with standard ruler for size comparison.
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Purpose Hook of hamate fracture is a rare injury occurring predominantly in batting sports. This
injury is reported to be easily misdiagnosed, with delays in treatment leading to increasing rates
of non-union. The purpose of this study is to evaluate the average time to diagnosis of this injury
in an era of advanced imaging, and evaluate patient reported outcomes for operative and nonoperative treatment for these fractures
Methods A retrospective study was performed on 51 patients treated for hook of hamate
fractures. Medical records and radiographs were reviewed. The quick Disabilities of the Arm,
Shoulder and Hand (quickDASH), Visual analog scale score and satisfaction of treatment
questionnaire were sent to patients. Response rate was 70.5%. A comparison between operative
(14 patients) and non-operative (37 patients) treatment groups was carried out on pain, grip, hand
functionality and complications. Mean follow up time was 72.8 months.
Results Hook of hamate fractures were usually diagnosed with advanced imaging in a median
time of 27 days. Carpal tunnel view radiographs had detection rate of 43%. Classical clinical
finding of hook of hamate tenderness and pain with flexion of ring and small finger were positive
in 80% and 72.2% of patients, respectively. Non-union occurred in 24% of patients with nonoperative treatment despite early diagnosis and treatment. This complication did not occur in the
operative group. Both treatment groups achieved good clinical results with grip strength 80.9%
of that of the non-injured hand and a median DASH score of 2.3. 93.3% of patients who had
surgery said they would do it again.
Conclusion Advanced imaging improved the time from injury to diagnosis and treatment
compared to historical large case series. Non-union is common in patients treated nonoperatively despite early diagnosis and treatment; however these patients can be later treated
with hook excision with excellent clinical results.
Figure. Axial CT of wrist demonstrating hook of hamate fracture following a golf injury (A).
Follow up CT eight months after open reduction internal fixation shows complete fracture union
(B).
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Introduction: There are few large studies documenting the complications of elbow arthroscopy,
especially one representative of the community orthopaedic surgeon. Frequently, surgeons
counsel their patients on the risk of nerve palsy, however the rate of postoperative heterotopic
ossification requiring additional procedures may be an under recognized complication.
Methods: After IRB approval, 560 consecutive elbow arthroscopies in 528 patients performed
between 2006 and 2014, by 42 surgeons at 13 facilities were reviewed. There were 114 pediatric
cases and 446 adult cases. Of note, one high volume surgeon performed 202 arthroscopies and
regularly obtains a postoperative XR to examine for heterotopic ossification. These XRs were
also reviewed for any additional cases of heterotopic ossification not documented in the clinical
chart.
Patient demographics, BMI, smoking status, medical co-morbidities, tourniquet time, prior
surgery, concomitant procedures, patient positioning, size of scope, complexity score, range of
motion, and surgeon fellowship status were recorded.
Results: The average age was 38.6 years (range: 5-88). There were 444 males. The average
length of follow up was 375.8 days (0-2739 days). Overall, heterotopic ossification occurred in
13 of 559 (2.3%) cases. For the single surgeon subset with regular screening, heterotopic
ossification occurred in 8 of 202 cases (3.9%) with seven (3.4 %) requiring repeat surgery. This
is significantly higher than the 1.7% rate of heterotopic ossification found in the remainder of the
cohort. Average preoperative range of motion was 82.6 degrees postop 86.5. Eight of the thirteen
patients with post operative heterotopic ossification had a preoperative diagnosis of elbow
contracture. With regards to heterotopic ossification, all cases occurred in male patients, but no
other significant risk factors were identified.
Conclusions: Elbow arthroscopy remains a safe procedure with very low complication rates.
Certain patients are at risk for developing post-operative heterotopic ossification which could
necessitate an additional surgery. Surgeons should be aware of this complication so that they
may counsel their patients appropriately.
Risk of Complication for Heterortopic Ossification
Odds ratio
95% CI
Age >18
1.403
0.307
BMI ≥40
2.583
0.317
Tourniquet Time >90m
1.910
0.529
Previous elbow surgery
1.237
0.335
Complexity score 6+
1.791
0.576
Complexity score 7+
2.519
0.674
Smoker
0.906
0.115

6.417
21.020
6.903
4.573
5.564
9.417
7.123

P-value
0.6627
0.3749
0.3234
0.7499
0.3138
0.1697
0.9251
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INTRODUCTION: The key stabilizers of the forearm, often ruptured due to high-impact axial
loads, include the annular ligament (AL) and the proximal band (PB), central band (CB), and
distal band (DB) of the interosseous membrane (IOM). These ligaments permit forearm rotation
and load transfer from the radius to the ulna. Contributions of the AL and IOM to longitudinal
forearm stability have been clearly defined. We present results showing contribution of the AL
and IOM to 3-dimensional radial head stability through sequential sectioning of these stabilizing
structures during simulated active pronation and supination.
MATERIALS & METHODS: Fifteen fresh-frozen cadaveric arms, mid-humerus to fingertips,
were used. Soft tissue proximal to the wrist crease was removed while leaving the main
stabilizing structures of the forearm intact. A motorized custom fixture permitted forearm
rotation between full supination and full pronation through simulated physiologic loads on the
biceps tendon and pronator teres to aid/resist motion based on the direction of rotation. The
elbow was fixed in 90 degrees of flexion. A 12-camera OptiTrack motion capture system tracked
the 3D motion of the radius and ulna in 5 scenarios: intact (1) and after sequential sectioning of
the AL(2), PB (3),CB (4), and DB (5). Effects of sectioning on maximum forearm rotation are
reported. The translational radial head motion at each stage, in pronation and supination, is
reported in three directions: radial-ulnar, volar-dorsal, and proximal-distal. Note: rotational
motion about the forearm long axis will also be analyzed and reported by the time of the
conference.
RESULTS: Translational data are plotted as the deviation from intact motion, in millimeters, at
20, 40, 60, 80, and 100% of maximum forearm rotation, for each direction. CB and DB
sectioning cause greatest translation from intact motion in supination with displacements of
8.4mm and 4.9mm dorsally and 16.3mm and 21.7mm radially. Radial head translation between
intact and after AL and PB sectioning are not significantly different in supination. Radial head
translation between intact and after all sectionings are not significantly different in pronation.
CONCLUSIONS: The greatest amount of instability occurs in dorsal and radial directions after
sectioning the CB and DB.

#HS 46 Major Complications after Distal Biceps Tendon Repairs: a Retrospective Cohort
Analysis over 1000 Cases
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MD2; Bryan Loeffler, MD2; Glenn Gaston, MD2
1
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Introduction: The major complication and reoperation rates following distal biceps rupture have
been poorly defined in the literature to date. Inconsistent inclusion and categorization of isolated
sensory neuroses in the few small published series have led to reported overall complication rates
ranging from 15-36%. A larger cohort of data focused on major, clinically impactful
complications needs to be examined in order to better define risk for patients undergoing distal
biceps repair.
Methods: All distal biceps tendon repairs performed between January 2006 and December 2016
were identified using the CPT code 24342, which identified 1353 cases for review. This CPT
code is also used to bill distal triceps tears, which were excluded. The primary outcome variable,
total major complication rate, was defined as the sum of following complications: tendon rerupture, deep infection or post-operative hematoma requiring operative intervention, PIN palsy,
symptomatic heterotopic ossification or functional loss of range of motion requiring surgical
intervention, proximal radioulnar synostosis, complex regional pain syndrome (CRPS), fascial
dehiscence requiring reoperation, and vascular injury. Re-operations and their indication were
also tracked. Peripheral sensory nerve numbness or neuritis were tabulated only if they persisted
at three month or final follow-up.
Results: 925 distal biceps repairs performed by 72 orthopaedic surgeons were included for
analysis. 590 were performed with a single incision technique, while 335 were performed using a
two-incision technique. A 7.1% major complication rate and 4.7% reoperation rate was observed.
Individual major complications occurred at the following rates: proximal radioulnar synostosis
1.1%, heterotopic ossification or loss of range of motion requiring reoperation 1.3%, tendon rerupture 1.3%, deep infection 0.4%, PIN palsy 1.8%, and CRPS 0.5%.
Utilization of a two-incision modified Boyd-Anderson technique using bone tunnels and sutures
for repair was identified as a significant risk factor for developing proximal radioulnar synostosis
when compared with single incision repair techniques (p=0.008). Proximal radioulnar synostosis
occurred in 2.7% (9 patients) of those repaired with a 2-incision technique.
Conclusions: Distal biceps repair, a procedure performed adjacent to many critical structures, is
associated with 7.1% major complication and 4.7% reoperation rates. The use of a two-incision
technique for repair increases the risk of radioulnar synostosis nearly 17 times, while the use of a
single-incision approach correlates with a higher rate of minor complications. No difference in
frequency of complications was found to correlate with the type of implant used to secure the
biceps tendon repair.

#HS 47 Elbow Trauma and Plasminogen Deficiency Showing Functional Deficits in an
Animal Model
Sandra Susanne Gebhart, MD1; Jon Schoenecker, MD, PhD1; Mihir J Desai, MD1; Stephanie N
Moore, MS1; William Oelsner, BS2
1
Vanderbilt University, Nashville, TN; 2Medical University of South Carolina, Charleston, SC
BACKGROUND: Elbow stiffness and loss of motion is a debilitating condition, precluding
patients from performing activities from daily living. Previous investigations of heterotopic
ossification and joint contracture of the elbow in animal models have focused on local
contributions to elbow stiffness, thereby underscoring the variety of clinical scenarios in which
HO, fibrosis, and impaired range of motion can develop. Recently, our lab has determined that
plasmin, the pain protease of the fibrinolytic system is essential for virtually all tissue repair
processes including the inhibition of calcification of damaged skeletal muscle following trauma.
Therefore, we hypothesize that systemic changes in plasminogen, the zymogen of plasmin, in
combination with a large tissue injury to the peri-elbow musculature, will results in impaired
elbow function and stiffness.
METHODS: Investigator induced plasminogen deficiency was accomplished via targeted
antisense oligonucleotide administration. Mice underwent cardiotoxin-induced peri-elbow
muscle injury at 6 weeks of age. Histological analysis, quantification of skeletal muscle
calcification and HO, assessment of fibrosis, and functional testing was performed 28 days
following injury.
RESULTS: Loss of plasminogen, in combination with peri-elbow skeletal muscle injury resulted
in delayed skeletal muscle repair, fibrosis, and chronic inflammation. Skeletal muscle
endochondral ossification was observed within damaged tissues. Finally, we observed a
detectable loss of upper extremity function, phenocopying the functional changes observed in the
clinic.
CONCLUSIONS: This model represents a validated, reliable, preclinical model that phenocopies
the human disease. To our knowledge, this is the first reproducible, clinically relevant upper
extremity animal model of elbow stiffness that involves meaningful functional outputs.
CLINICAL RELIVENCE: Given the well described hypofibrinolytic state experienced by
trauma patients, this clinically relevant model provides the opportunity to examine potential
therapeutics options for limiting upper extremity joint contracture and stiffness following injury.
Moreover, by providing a direct link between plasminogen deficiency and impaired elbow
function, this proof-of-concept investigation identifies a single pharmacologic target which, if
enhanced may protect both elbow function and muscle regeneration following traumatic injury.

#HS 48 Open Reduction and Internal Fixation of Radial Head Fractures: Screws or Plates?
Jonathan Lans, MD; Bo J.W. Notermans, MD; Quirine M.J. van der Vliet, MD; Jesse B Jupiter,
MD; Neal C Chen, MD
Massachusetts General Hospital, Boston, MA
Introduction: It is unclear what factors are associated with reoperation after open reduction and
internal fixation (ORIF) of radial head and neck fractures. We evaluated what patient-, fractureand treatment characteristics were associated with reoperation after radial head ORIF.
Material and Methods: We retrospectively identified all patients that underwent primary ORIF of
a radial head fracture using Current Procedural Terminology codes. All adult patients that were
treated between 2002 and 2015 at a single institutional system were included (n=108). A medical
chart review was performed to collect data regarding demographics, fracture- and treatment
characteristics along with postoperative complications and indications for reoperation. There
were 2 (3.3%) Mason I fractures, 21 (34.4%) Mason II fractures, 23 (37.7%) Mason III fractures
and 15 (24.6%) Mason IV fractures. Most of the patients underwent screw fixation (75.9%), 24
of the patients had plate fixation and 2 patients had other types of fixation (Kirschner wire and
suture fixation). All explanatory variables with a p-value <0.10 were included in a multivariate
logistic regression.
Results: The reoperation rate after radial head ORIF was 22.9% (25 of 109) during a median
follow-up of 6.9 months (IQR 2.9 Ð 13.8). After adjusting for fracture type (radial neck fracture
versus radial head fracture), plate fixation was found to be an independent predictor for
reoperation compared to screw fixation (OR 5.19, 95% CI: 0.093-0.32, p=0.004). Implant
irritation was the leading (59.3%) cause for reoperation, followed by restricted motion (30%),
heterotopic ossification (14.8%), pain (11.1%) and infection (7.4%).
Conclusion: Although plate fixation may be feasible for radial head fractures, this technique
increases the odds of reoperation by 5 compared to screw fixation. When choosing fixation
techniques, it may be preferable to perform fixation with only screws when possible.

#HS 49 Objective Analysis of Capitellum Exposure for Autologous Osteochondral
Reconstruction
Christine Cleora Johnson, MD; Susanne M Roberts, MD; Lauren Wessel, MD; Douglas Mintz,
MD; Peter D Fabricant, MD, MPH; Robert N Hotchkiss, MD; Aaron Daluiski, MD
Hospital for Special Surgery, New York, NY
Background: The location of capitellar osteochondritis dissecans (OCD) lesions in the sagittal
plane guides the surgical approach used for autologous osteochondral transplantation (OATS)
procedures. The aim of this cadaveric study was to compare the region of capitellum accessible
in the sagittal plane through three commonly used surgical approaches: 1) posterior anconeussplit; 2) lateral without release of the lateral collateral ligament (LCL-preserving lateral
approach); and 3) lateral approach with release of the lateral collateral ligament (LCL-sacrificing
lateral approach).
Methods:Three approaches were sequentially performed on fresh frozen cadaveric upper
extremities: posterior anconeus-splitting (n=9), LCL-preserving lateral approach (n=9), and
LCL-releasing lateral approach (n=9). For each approach, an OATS harvester was used to
demarcate the accessible capitellar region, and the anterior and posterior extents of visualization
were marked with Kirschner wires. Each elbow then underwent computed tomography, and the
visible surface obtained with each approach was quantified as degrees on the capitellum.
Consistent with previous methodology, the 0° axis was defined in relation to the anterior humeral
line and capitellum center. Mean extent of anterior, posterior and total arc exposure was
calculated for each approach. Repeated measures analysis of variance (RM-ANOVA) with
Bonferroni correction was used to determine mean within-specimen, between-approach
differences and test for statistical significance. All tests were two-tailed and P=0.05 was used as
the threshold for statistical significance.
Results:The LCL-preserving and LCL-sacrificing lateral approaches provided more exposure of
the anterior capitellum (mean anterior extent, 0.0 degrees) than the anconeus-split approach
(mean anterior extent, 82.6 degrees; p<0.001). The anconeus-split approach provided access
to more posterior capitellum (mean posterior extent, 215.0 degrees) than both the LCLpreserving lateral approach (mean, 117.1 degrees, p<0.001) and the LCL-sacrificing lateral
approach (mean, 145.0 degrees, p<0.001). The LCL-sacrificing lateral approach allowed for
significantly more posterior exposure than the LCL-preserving lateral approach (p<0.001), as
shown in Figure 1. The mean arc of visualization was significantly greater for LCL-sacrificing
lateral approach (mean, 145.0 degrees) than the LCL-preserving lateral approach (mean, 117.1
degrees; p=0.002), as shown in Figure 2.
Discussion:The posterior anconeus-splitting approach, the LCL-preserving lateral approach, and
the LCL-releasing lateral approach allow variable access to the capitellum for autologous
osteochondral reconstruction. Based on these results, posterior lesions may be most accessible
through an anconeus-splitting approach, while either lateral approach may provide exposure of
anterior-based lesions. This data can inform clinical decisions regarding the appropriate surgical
approach for any given OCD lesion based on sagittal lesion location.

Figure 1:

Figure 2:
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Introduction
The Wassel classification system for radial polydactyly, introduced in 1969, is most familiar
among trained hand surgeons, and is the most widely used system described in literature.
Congenital radial polydactyly has not been well-analyzed in the Hispanic population. We believe
that a we have a significant sample of cases of Hispanic patients with radial polydactyly that can
be compared to existing literature using the Wassel classification.
Methods
Hand radiographs from our institution, St. Joseph’s Hospital and Medical Center, in Phoenix,
Arizona collected during the ten-year period of January 1, 2016 to January 16, 2016 were used
for this investigation. All patients over the age of 18 were excluded from the study. Of 856 total
patients, 60 had radial polydactyly as determined independently by both a fellowship-trained
hand surgeon and a pediatric radiologist. The images from these 60 patients were reviewed and
classified according to the Wassel system. Upon chart review of these 60 patients, 34 were
confirmed to be Hispanic through self-reporting. The Wassel classification was applied using the
definitions of seven types of radial polydactyly as described in the original article by Wassel in
1969. If the presentation of polydactyly did not match any of the seven types of polydactyly, then
it was categorized as “unclassifiable.”
Results & Discussion
Our 34 Hispanic patients presented 39 cases of radial polydactyly for review. The literature
demonstrates that Wassel subtype IV is the most commonly occurring, followed by type II and
VII (Dijkman 2014). Our data demonstrated deviation from this trend as Type VII polydactyly
occurred 28% of the time, followed by Type IV (23%), and then Type II (18%). Compared to
existing literature, a considerable percentage of our Hispanic population was not able to be
classified using the Wassel system, 18% compared to 6%.
Conclusion
Classification of cases of radial polydactyly plays an important role in the planning of surgical
intervention, evaluation of clinical outcome, and communication among surgeons. This
investigation demonstrated that strict application of definitions presented by the Wassel
classification system may lead to a large percentage of cases being categorized as
“unclassifiable.” It also showed a trend, though not statistically significant, toward a greater
number type VII thumbs in the Hispanic population than previously reported in other
populations.
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Introduction: It is well-accepted that infants with severe brachial plexus birth palsy (BPBP)
benefit from primary nerve surgery. The timing of surgery, however, remains controversial, with
recommendations ranging from 3 to 9 months of life. The Treatment and Outcomes of Brachial
plexus Injuries (TOBI) study is a multi-center prospective study, begun in 2003, with the primary
aim to determine the optimal timing of this surgical intervention.
Materials and Methods: Of 201 patients who underwent microsurgery, 111 were eligible for
inclusion based on enrollment during the first year of life, with at least one complete examination
18 to 30 months after microsurgery but before any secondary surgery. Severity of the injury was
measured as the presence or absence of a Horner’s syndrome as well as by the preoperative
Active Movement Scale (AMS) score. Surgical timing was dichotomized as before or after 6
months of life. Postoperative outcomes were measured using the total AMS score, as well with
an AMS hand function subscore, created by adding the scores for finger flexion, finger
extension, thumb flexion, and thumb extension.
Results: Sixty-eight percent of subjects had surgery before 6 months (mean 4.0 months), while
32% had late surgery at a mean of 10.8 months. Patients with early microsurgery tended to enroll
in TOBI earlier and were more likely to have Horner’s syndrome but were otherwise similar to
those with late microsurgery. The baseline total AMS score averaged 29.3 for the early group,
versus 48.8 for the late group (p=0.0005). When controlled for injury severity, there was no
difference in AMS scores between the early and late surgery groups. However, baseline AMS
score remained significant, with a 1-point increase in baseline total AMS score predicting a 0.25point increase in postoperative AMS score.
We used the AMS hand function subscore to address whether early surgery might be better for
reinnervation of the hand. Infants in the early surgery group had significantly lower hand
function scores at baseline than the infants in the late surgery group, but there was no significant
difference in the postoperative AMS hand subscore outcome between the early and late surgery
groups.
Conclusions: Earlier surgery does not lead to better postoperative outcomes in BPBP nerve
surgery, in contradiction to the consensus on adult nerve injuries. This is perhaps related to the
unique neurophysiology of the newborn. Further study is needed to determine whether other
factors are important in the decision for surgical timing.
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Hypothesis:
Degenerative arthritis of the first carpometacarpal (CMC) joint is the most common degenerative
condition in the hand that affects the activities of daily living and many different surgical
procedures has been applied for years. However, in the studies there is no consensus about the
superiority of one technique to another. In this study, we evaluated the early results of the
patients with first CMC Eaton-Littler stage 2-3 arthrosis, who are operated to prevent first
metacarpal joint subluxation and migration with tight-rope after arthroscopic joint debridement.
Methods:
Between 2012-2014 twenty-one patients (16 female, 5 male) were evaluated retrospectively.
Mean age was 52.3 (range: 40-60) years. The preoperative and postoperative assessment was
performed with VAS and DASH. The preoperative and postoperative first CMC joint
hyperextension and flexion movements were evaluated. The preoperative and postoperative grip
strength, appositional and oppositional forces were measured with jamar hand dynamometer and
lateral, two-point, and three-point pinch were measured with jamar hydraulic pinch gauge.
Results:
Mean follow-up period was 50.1 (range: 48-60) months. The patients were assessed after
arthroscopy according to Badia classification. The VAS values were 8.2 preoperatively and 1.9
postoperatively. Preoperative DASH values were 23.4 and the postoperative DASH values were
5.5. Preoperative mean grip strength was 16.1 kg and postoperative mean grip strength was 27.6
kg.
Summary points:
It is observed in the early results that arthroscopic debridement and tight-rope controlling the
lateral subluxation and instability with joint distraction provides pain relief with a functional
hand.
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Introduction:
Previous studies demonstrated that proximal interphalangeal (PIP) joint arthroplasty often results
in pain relief without a significant change in range of motion (ROM). Historically, surgeons
often performed PIP arthroplasty through a dorsal approach that disrupts the extensor
mechanism. In contrast, the volar approach does not require extensor mechanism disruption nor
prolonged immobilization, which may improve ROM. While early studies comparing these
approaches yielded equivocal results, several recent studies have shown greater gains in ROM
with the volar approach. We sought to determine differences in post-operative ROM and
complication rates between the volar and dorsal approach for PIP arthroplasty.
Materials and Methods:
We retrospectively reviewed the charts for all patients > 18 years old who underwent PIP
arthroplasty from 2000-2015 and had a minimum of 30 days of clinical followup. We recorded
demographic data, surgical approach, pre- and post-operative ROM, duration of immobilization,
time and duration of hand therapy, duration of follow up, and major and minor complications.
Equal variance t-tests and chi-square tests were used to compare mean change in ROM, final
ROM, and complication rates. Pearson correlation was used to determine the effect of duration of
immobilization and time to OT initiation on final ROM.
Results:
The volar approach (VA) group had a better pre-op ROM (49¡) compared with the dorsal
approach (DA) group (30¡, p=0.013). While there was no difference in final ROM between VA
and DA groups (56¡ and 54¡ respectively, p> 0.05), there was a greater gain in ROM after the
dorsal approach (25¡ vs 2.7¡, p = 0.017). There was no statistically significant difference in
overall incidence of complications (volar: 37.8%, dorsal: 30.3%; p> 0.05) or revision (VA:
15.6%, DA: 17.1%; p>0.05). Although the VA group had a higher incidence of major
complication rates (24.4% vs 16.3%; p>0.05), this was not statistically significant. Similarly,
there were no differences in average duration of immobilization, time to OT initiation, or number
of OT session and none of these correlated with final ROM.
Conclusions:
Comparing these approaches, there was no difference in duration of postoperative
immobilization or time to OT initiation. There was no statistical difference in incidence of
complications or revision rates between the volar and dorsal approach groups. Patients who
underwent a dorsal approach exhibited worse preoperative ROM, but the final ROM between the
two groups was similar.

#HS 56 Factors Associated with Reoperation after Pyrocarbon Proximal Interphalangeal
(PIP) Joint Arthroplasty
Bo Josephina Wilhelmus Notermans, MD
Harvard University, Boston, MA
Background: The rate of reoperation after PIP joint arthroplasty range from 14% to 28% and
complications such as radiographic loosening (2-48%), implant breakage (0-30%), dislocation
(6-16%) and stiffness (4-20%) are often described. Factors associated with reoperation are not
well understood. We evaluated factors associated with reoperation after pyrocarbon PIP
arthroplasty.
Materials and Methods: We retrospectively included all adult patients that underwent primary
PIP pyrocarbon implant arthroplasty, between 2002 and 2016 at one institutional system in the
Northeastern United States. Forty-five patients underwent 66 arthroplasties. Of these patients,
27% (n=12) had been diagnosed with inflammatory arthritis and 73% (n=33) with noninflammatory arthritis. Arthroplasty was performed upon 10 index-, 22 middle-, 20 ring- and 2
small- fingers. To correct for a possible mutual influence of hands in bilaterally operated patients
we only included fingers treated at patients initial surgery (n=54).
Results: The reoperation rate after pyrocarbon PIP arthroplasty was 33% over a median followup of 25 months (IQR [8.7, 54]). Indications for reoperation consisted of subluxation (n=6),
stiffness (n=5), swan-neck deformity (n=3) and soft tissue complications (n=2). A second
revision operation was performed in 5 fingers (9.3%). Younger age (p=0.025), male sex
(p=0.017) and non-inflammatory arthritis (p=0.038) were associated with reoperation.
Conclusion: In this study, the reoperation rate after pyrocarbon PIP arthroplasty was 33%. This
reoperation rate was substantially higher in patients with non-inflammatory arthritis or those that
are male.

#HS 57 Distal Biceps Repair Using a Unicortical Intramedullary Button Technique
Nathan A Monaco, MD; Meghan W Richardson, MD; Alexander Duke, BS; Edward D. Wang,
MD
Stony Brook University Hospital, Stony Brook, NY
Distal biceps tendon rupture is an uncommon elbow injury, predominantly affecting thirty to
sixty year old males during eccentric loading of the musculotendinous unit. Although surgical
repair has been shown to improve functional outcomes compared to nonoperative modalities,
operative technique remains a matter of surgeon preference as one uniformly superior
intervention has yet to be demonstrated. Catastrophic nerve injury and complications have been
reported following most of the variously described operative repair methods. The purpose of this
study was to retrospectively examine the results of a modified repair technique using a volar
approach to distal biceps reinsertion secured with a unicortical intramedullary button in the
proximal radial tuberosity. Goals of this surgical technique include restoration of normal
anatomy and elbow function, while limiting major complications. Twenty eight elbows in twenty
seven male patients, average age 48.5 (25-66), were treated with this technique by a single
fellowship trained shoulder and elbow surgeon over a four year period (2012-2016). Review of
the medical records identified an overall complication rate of 39% (11/28): nine lateral
antebrachial cutaneous (LABC) neuropraxias, one superficial skin infection and one radial
sensory neuropraxia. No major complications were observed (peripheral nerve injury, proximal
radioulnar synostosis, re-rupture or additional surgery) at an average follow-up of 24 months.
Outcomes including the Disabilities of the Arm, Shoulder and Hand (DASH) score, the
American Shoulder and Elbow Surgeons (ASES) satisfaction score and the Mayo Elbow
Performance Score (MEPS) are reported for all patients at time of most recent follow-up.
Overall, results demonstrated low disability (mean DASH 2.9), high satisfaction (mean ASES
9.25) and acceptable performance (26 excellent, 1 good, 1 fair MEPS). Subcategory analysis
demonstrated a correlation between time to surgery and complication reporting (p=0.034).
Additionally, disability scores were higher in patients involved in workers compensation claims
compared to privately insured patients (mean 11.0 vs. 1.0, p=0.013, MCID = 10). A modified
volar approach to distal biceps repair with unicortical intramedullary button fixation can be used
safely to obtain short term results and minor complication rates that mirror previous literature,
with the significant benefit of limiting major complications.

#HS 58 Outcomes of Ulnar Nerve Anterior Transposition Using a Pedicled Adipofascial
Flap
Fraser J. Leversedge, MD; Steven M. Koehler, MD
Duke University, Durham, NC
Introduction: We hypothesize that the use of a pedicled adipofasical flap for ulnar nerve
anterior transposition results in adequate ulnar nerve decompression and, by serving as a scar
tissue barrier and an optimal milieu for vascular regeneration, improves objective findings
associated with ulnar neuropathy.
Methods: Patients who underwent an ulnar nerve anterior transposition with an adipofascial flap
for a preoperative diagnosis of cubital tunnel syndrome at a single center between 2006-2016
were reviewed. Inclusion criteria included idiopathic cubital tunnel syndrome with a minimum of
two postoperative visits. Exclusion criteria included concomitant carpal tunnel release, elbow
contracture release, elbow trauma, and skeletally immature patients. Pre-and post-operative
visual analogue scale scores, modified McGowan classifications, complications, and physical
exam findings were used to assess patient outcomes.
Results: 22 patients underwent ulnar nerve anterior transposition with an adipofascial flap, and
16 patients were eligible for inclusion in the study. The mean age and BMI are shown in Table
1. Patients experienced symptoms of ulnar neuropathy for an average 15.6 months prior to
operative intervention. 6 patients (38%) underwent adipofascial flap transposition as revision
ulnar nerve surgery. The mean post-operative follow-up time was 198.7 days (range, 23-535).
There was a significant mean improvement in global intrinsic strength when comparing pre- and
post-operative measures (Table 2). Following the operation, all patients experienced a significant
reduction in their VAS pain scores (Table 2). 8 of 16 of patients were classified as demonstrating
an improvement in their modified McGowan classification score, while 7 out of 16 were
classified as having no change, and 1 out of 16 was classified as having a worse post-operative
score (Table 2). One patient experienced an infection requiring oral antibiotics. No other
complications were noted. All patients maintained full preoperative elbow range of motion.
Conclusion: Decompression of the ulnar nerve with a pedicled adipofasical flap provides a
successful alternative to subcutaneous, subfascial or submuscular transposition. The technique
results in significant improvement in pain and global intrinsic strength post-operatively. The
technique is simple and safe and is well suited to revision nerve surgery.

#HS 59 Feasibility and Reliability of Open Reduction and Internal Fixation in Delayed
Distal Radius Fractures
Jason H Ghodasra, MD, MSCI; Christopher Lee, MD; Kent T Yamaguchi, MD; Clifford T
Pereira, MD; Prosper Benhaim, MD
David Geffen School of Medicine at UCLA, Los Angeles, CA
Introduction: Current guidelines recommend open reduction and internal fixation (ORIF) for
distal radius fractures (DRFs) be performed within 4 weeks of injury. Unfortunately, innate
difficulties within certain healthcare systems result in delayed treatment of patients. Delayed
DRF management (4 weeks and over) is traditionally subject to corrective osteotomy, with
assumed technical difficulties in recreating the fracture secondary to callus formation. We report
a five-year series of delayed DRFs that were treated by ORIF rather than osteotomy.
Materials & Methods: A retrospective review was performed for distal radius fractures
requiring open reduction internal fixation (ORIF) at a single institution over a 5-year period.
Patients were divided into an early group (EG, surgery performed <4 weeks of injury) and
delayed group (DG, surgery performed >4 weeks). Patient demographics, injury pattern, intraoperative parameters, and pre- and post-operative x-ray were evaluated. Post-operative
radiographs were analyzed at an early (>1 week post-operation) and late time point (>5 weeks
post-operation). Subjective and objective functional data were determined using DASH and
Mayo scores.
Results: A total of 198 patients underwent ORIF. Of these, 173 patients (EG=54, DG=119) were
performed by the senior author. Two in the DG required osteotomies and were excluded from
subsequent analysis. The remaining 117 patients underwent ORIFs at 40±13.9 days (range: 28146 days) post-injury. Both groups had similar age, gender, and racial demographics. Preoperative fracture patterns were radiographically equivalent, with similar intra-articular fracture
rates (EG=58.4%, DG=65.2%), fracture dislocation rates (EG=4.9%, DG=5.2%) and ulnar
styloid fracture rates (EG=35.2%, DG=29.9%). Intra-operatively, the dorsal approach was
required more frequently in the EG (7.4%) compared to DG (1.1%). The Orbay radius pronation
maneuver was performed at a significantly higher rate in DG (55.8%) compared to EG (38.8%).
Both groups had minimal (<10ml) blood loss and no intra-operative complications. Tourniquet
times were not significantly different (EG=91.6±23.1 minutes, DG=98.6±23.2 minutes). There
were no statistical differences in ulnar variance, radial tilt, or volar tilt on radiographs. Articular
incongruency rates were similar at the early time point (ED=2.6%, DG=3.1%) and the late time
point (ED=2%, DG=2.7%). DASH and Mayo wrist scores were also not significantly different.
Conclusions: There was no significant difference found in intraoperative technique, operative
time, and post-operative radiographic results in patients treated with early versus late ORIF.
Subjective and objective outcome measures were similar between groups. ORIF of delayed distal
radius fracture may be a feasible and reliable method of treatment as late as 5 months after
injury.

#HS 60 Outcomes of Combined Tenolysis and Proximal Interphalangeal Joint
Capsulotomy
Kevin Zuo, MD; Herb von Schroeder, MD, MSc, FRCSC; Paul A. Binhammer, MD, MSc,
FRCSC
University of Toronto, Toronto, ON, Canada
Introduction
Tendon adhesions and capsular contractures of the proximal interphalangeal joint (PIPJ) are
frequent complications of hand trauma that restrict motion and significantly reduce hand
function. Management traditionally consists of prioritizing restoration of passive range of motion
(PROM) through intensive hand therapy and, if necessary, surgical joint release or capsulotomy.
If functional deficits persist due to restricted active range of motion (AROM), tenolysis may be
performed in a second operation. This staged approach utilizes extensive hospital resources and
is burdensome for the patient, prolonging rehabilitation and resulting in lost economic
productivity. Our objective was to evaluate functional outcomes of single stage combined
tenolysis and capsulotomy in patients with PIPJ flexion contractures and restricted tendon
gliding despite vigorous hand therapy.
Materials and Methods
A retrospective chart review was performed for patients who underwent combined tenolysis and
PIPJ capsulotomy from 2010-2016. Replantation and tendon graft cases were excluded. All
surgical procedures were performed by the senior author under sedation and peripheral nerve
block. Data was collected on patient demographics, injury mechanism, initial surgical
intervention, therapy regimen, and pre- and post-operative outcome measures including range of
motion (ROM), tip to distal palmar crease (DPC), and grip strength.
Results
Twelve patients (9M:3F) of mean age 40.4 years (range 28-60 years) presented with functionally
disabling PIPJ flexion contractures and impaired tendon gliding following crush (9 patients),
laceration (2 patients), or dog bite (1 patient) injuries. Ten patients initially required fracture
fixation, 3 required extensor tendon repair, and 1 required flexor tendon repair. A total of 15
PIPJs underwent single stage PIPJ capsulotomy with pulley preserving flexor tenolysis only (5
digits) or both flexor and extensor tenolysis (10 digits) a mean 12.9 months post-injury. Hand
therapy was initiated within 1 week of surgery. At mean follow up of 4.4 months (range 2.1-9.3
months), there was improvement in mean AROM from 17° to 63°, total active motion from 109°
to 203°, tip to DPC from 5.9 cm to 2.5 cm, and grip strength of the affected hand from 38% to
61% of the unaffected hand. Modified Strickland score was good in 46% of digits and excellent
in 38%. There were no tendon ruptures, surgical site infections, or devascularized digits.
Conclusion
PIPJ stiffness and flexion contractures are exceptionally challenging to treat following hand
trauma. Although a complete return to premorbid ROM and function is rarely attained, good
outcomes may be consistently achieved with concurrent PIPJ capsulotomy and tenolysis.

#HS 61 Extrinisc Wrist Ligaments Radiologic Assessment Following Complete
Scapholunate Ligament Rupture
Emil Stefan Vutescu, MD1, Danielle Christine Marshall, BA2; Kevin Chan, MD2; Hollis G
Potter, MD2; Steve K Lee, MD2; Scott W Wolfe, MD2
1
Brown University, Providence, RI; 2Hospital for Special Surgery, New York, NY
Introduction: While the scapholunate interosseous ligament (SLIL) is the primary stabilizer of
the scapholunate (SL) joint, the importance of the extrinsic ligaments in maintaining carpal
stability is not well understood. Missed extrinsic ligament lesions can be an important cause of
scapholunate ligament reconstruction failure. The purpose of this study was to radiographically
evaluate the presence of secondary extrinsic ligaments injuries in patients with complete SLIL
tears.
Methods: Patients ages ≥18 who had wrist radiographs and MRI at our institution from 20072016 with an intraoperative diagnosis of complete SLIL tear were included in this retrospective
study. Ligament injury was evaluated as complete tear, partial tear, plastic deformity (defined as
hyperintensity and thickening without partial or complete discontinuity), or intact on fast spin
MRI echo sequences by one musculoskeletal MRI radiologist. The following ligaments were
evaluated: long radiolunate (LRL), short radiolunate (SRL), radioscaphocapitate (RSC), dorsal
radiocarpal (DRC), dorsal intercarpal (DIC), radiopalmar scaphotrapezial (rST) and dorsal
scaphotrapezial (dST). SL gap, SL angle, RL angle, dorsal scaphoid translation, presence of DISI
(RL angle > 15o) and SL instability (SL angle > 60o) were measured on lateral wrist radiographs
by two independent orthopedic surgeons. Categorical data was analyzed using Fisher’s Exact
test.
Results: Twenty-five patients (22 men) with complete SLIL tear met the inclusion criteria. The
mean age was 42 years (range 33-51). Average time between MRI and date of injury was 5.5
months (range 1-21). A complete or partial tear was noted in 39%, 36% and 29% of the LRL,
DIC and rST ligaments, respectively. Plastic deformity was identified in 39%, 29%, 29%, 21.4%,
and 14% of the LRL, DIC, rST, SRL and DRC ligaments, respectively. In patients presenting
with DISI, complete or partial tears were only seen in the rST (25%), dST (43.8%), LRL
(31.3%), and DIC (37.5%) ligaments. RSC was found to be intact in all the patients.
Scapholunate instability (p = 0.056) and DISI (p = 0.176) show a considerable trend towards
significance with LRL partial or complete tear.
Discussion and Conclusion: Our results demonstrate that LRL injury can be associated with SL
instability and DISI pattern in patients with complete SLIL tear. These results suggest that LRL
repair at the time of SL reconstruction may we warranted. We propose a future sequential
ligament cutting cadaveric study to further evaluate the effect of LRL sectioning in carpal
instability

#HS 62 Smoking Increases Post-Operative Complications after Distal Radius Fracture
Fixation: a Review of 543 Patients From a Level 1 Trauma Center
Daniel Edward Hess, MD; S. Evan Carstensen, MD; Spencer Moore, MD; Angelo Rashard
Dacus, MD
University of Virginia, Charlottesville, VA
INTRODUCTION: Unstable distal radius fractures that undergo surgical stabilization have
varying complication rates in the literature. Smoking is known to impact bone healing and
implant fixation rates. The purpose of the study was to evaluate the post-operative complication
rates of operative distal radius fractures in active smokers.
METHODS: A retrospective review was performed of all patients who were treated operatively
for distal radius fractures at a Level 1 trauma center between January 2010 and April 2015 based
on CPT codes. Each chart was reviewed for basic demographic information, comorbidities
(smoking status, diabetes mellitus (DM), and body mass index (BMI)), details about the
operative procedure, and early complications. Notable physical exam findings were also noted
such as wrist stiffness, wrist flexion and extension, and distal radius tenderness to palpation.
Statistical analysis was performed to evaluate for statistical significance of complications, odds
ratios, 95% confidence intervals in the smoking and non-smoking groups. To control for
confounding differences in the smoking and non-smoking groups a hierarchical multivariate
regression analysis was also performed. P <0.05 was considered significant.
RESULTS: Five-hundred and forty-three patients underwent open reduction and internal fixation
of distal radius fractures during the study period queried. The average age was 48.85(+/- 17.65)
years and 56.2% were female. Average follow-up was 5.76 months. One-hundred and thirty-two
of 543 (24.3%) were current smokers at the time of surgery. The overall complication rate for
smokers was 10.51%. The smoking cohort, overall, showed significantly higher rates of
hardware removal (p = 0.004), nonunion (p = 0.004), revision procedures (p = 0.011), wrist
stiffness (p = 0.004), and distal radius tenderness (p < 0.00). When controlling for the
confounding variables of diabetes and BMI, smokers still had significantly higher rates of
clinically significant distal radius tenderness and wrist stiffness (p < 0.000 and p = 0.047,
respectively) and nonunion (p = 0.042). Smokers trended towards higher rates of revision
procedures (p = 0.105) and hardware removal (p = 0.111).
CONCLUSION: Patients who smoke have a statistically significant higher rate of post-operative
distal radius tenderness, wrist stiffness, and nonunion, while trending towards higher rates of
hardware removal and revision procedures compared to those who do not smoke in a review of
543 total patients undergoing surgical fixation for distal radius fractures.

#HS 63 The Utility of Composite Flexor Tendon Allograft Subunits for Digital Pulley
System Reconstruction
Anthony J. Archual, MD; Brent R DeGeorge, MD, PhD; David B. Drake, MD
University of Virginia, Charlottesville, VA
PURPOSE: Optimal gliding function of the digital flexor mechanism relies on a competent
pulley system, which may be injured through traumatic, infectious, or iatrogenic
etiologies. Restoration of the digital pulley mechanism is paramount to achieving optimal
tendon gliding without bowstringing or adhesion formation, but current methodology for pulley
reconstruction involves a myriad of tendon graft techniques that are non-anatomic and
technically demanding. We have therefore devised a novel technique for pulley reconstruction
using the pulley components of composite flexor tendon allograft (CTFAs).
METHODS: A 5 year retrospective review of a prospectively maintained institutional database
of all patients undergoing reconstruction of the digital pulley system utilizing the A2 and / or A4
pulley subunits of sterile, acellularized, composite flexor tendon allografts (CFTAs) between
2012 and 2016. Demographic information, nature of pulley incompetence, range of motion, grip
strength, and disability of the arm, shoulder, and hand (DASH) scores were
reviewed. Biomaterials testing of the processed A2 and A4 pulley subunits, including tensile
strength, gliding resistance, and ultrastructural architecture was investigated.
RESULTS: Four A2 and two A4 pulley reconstructions were performed on five
patients. Average total length of follow-up was 12.8 months. Average disability of the shoulder,
arm, and hand scores were significantly improved from a pre-operative mean of 32.9±8.6 to a
post-operative mean of 2.9±0.6. Total active digital range of motion was significantly improved
from a pre-operative mean of 112.8±9.1 to a post-operative mean of 197.0±7.5. No instances of
surgical site infection, tendon adhesions, pulley incompetence, triggering, re-operation, or
removal of allograft were encountered.
CONCLUSIONS: Reconstruction of pulley system deficits using the A2 or A4 components of
CFTAs allows for anatomic replacement of “like with like” without additional donor site
morbidity or technically demanding tendon weave constructs.

Total Active
Motion (degrees)
Pre-op Post-op
A2
85
170
A2, A4 135
205
A2, A4
70
230
A4
140
250
A2
155
180
213.8
107.5
(p<0.05)
16.6
15.0

Patient Pulley
1
2
3
4
5
Mean
SEM
Patient Pulley
1
2
3
4
5
Mean
SEM

DASH Scores
Pre-op Post-op
A2
59.2
10.8
A2, A4 13.3
3.3
A2, A4 31.7
0.8
A4
25.0
5.8
A2
50.0
6.7
5.2
32.3
(p<0.05)
8.3
1.7

#HS 64 Hamatometacarpal Fractures in Trauma Including the Incidence of Missed
Hamate Fractures on Plain Film Imaging: a Five-year Review
Jonathan Bass, MD; Adnan Prsic, MD; William K Snapp, MD; Geoffrey Hogan, BS; Nicholas
Nissen, BS; Reena A Bhatt, MD; Jin Bo Tang, MD; Scott Schmidt, MD
Brown University & Rhode Island Hospital, Providence, RI
Introduction:
Non-scaphoid carpal fractures are estimated to comprise less than 2 % of all fractures and less
than 2% of this subset are thought to involve the hamate. Injuries of the hamate are often
associated with fifth or fourth through fifth metacarpal base fracture-dislocations. Hamate
fractures can be challenging to assess in standard hand trauma views. CT scans better evaluate
for these fractures but may not be routinely obtained in the emergency department. The aim of
our study was to delineate the incidence of hamatometacarpal fractures in a population of hand
fracture patients as well as the rate of missed diagnosis on plain film radiology report.
Methods:
A retrospective chart review was performed on 33 patients with 4th and 5th carpometacarpal
dislocations and fracture-dislocations treated between years 2011 and 2016. These patients were
thought to be high risk for undiagnosed hamate fractures. A member of the hand surgery team
reviewed the plain film imaging in anteroposterior, oblique, and lateral views, and identified
those with any fracture involving the hamate. This review was then compared to the provided
radiology report as finalized by a radiologist using Fisher Exact testing.
Results:
Of the 33 patients whose films were reviewed, 22 patients (67%) had involvement of the hamate
in some fashion on review by the hand team, whereas only 8 (36%) were identified on the
radiology report (p<.001). All hamate fractures seen were dorsal. The most likely patients to
have hamatometacarpal injuries were those with radiology reports of base of 4th and 5th
metacarpal fracture-dislocations (14 patients) of which 3 (21%) were reported to have hamate
involvement but 10 (71%) were found on further review by the hand team to have hamate
involvement (p<0.02). Of the 33 patients reviewed, 12 required operative intervention, and of
these 12 only 2 did not involve the hamate. Of the 22 hamatometacarpal fractures, 10 (45%)
required operative intervention with either closed pinning or open reduction. Of these 10
operative patients, 4 (40%) had missed hamatometacarpal injuries on their initial imaging
(p<0.04).
Discussion:
Our study establishes that the majority of patients with injuries involving the base of 4th and 5th
metacarpals have hamate involvement that can be seen on plain film imaging but that a majority
of these patients’ hamatometacarpal fractures are not indicated on radiology reporting. This is
clinically significant as hamate involvement seems to be associated with failure of closed
management and need for operative intervention.

#HS 65 Radiographic and Clinical Outcomes of Distraction Bridge Plate Fixation for
Complex Intra-articular Distal Radius Fractures
Genevieve M Rambau, MD; Peter Charles Rhee, DO, MS
San Antonio Military Medical Center, Fort Sam Houston, TX
Hypothesis: Distraction bridge plate (DBP) fixation for displaced intra-articular distal radius
fractures can effectively reconstruct the distal radius with maintenance of acceptable
radiographic parameters and restoration of function while allowing patients to begin early weight
bearing for activities of daily living (ADL.)
Methods: A retrospective chart review was performed of all intra-articular
distal radius fractures that underwent DBP fixation with or without additional fixation methods
(e.g. fragment specific fixation, K-wires) at a Level-1 trauma center. Radiographic outcomes
were volar tilt, radial height, inclination and articular step-off measured pre-operative,
immediately following plate fixation, prior to plate removal, and post-operatively.
Clinical outcomes assessed wrist range of motion and pain at final follow-up.
Results: Twenty-three comminuted, intra-articular distal radius fractures were treated with DBP
fixation. Additional fragment-specific fixation included implants other than volar locking plates
(n=5) or K-wires (n=5). Distraction bridge plates were removed a mean of 95 days (±33.5 days)
from the index procedure. There were significant improvements in intra-articular displacement (p
= 0.002), volar tilt (p + 0.00005), radial height (p = 0.045) and inclination (p= 0.001) from preoperative to post bridge plate removal for patients with unacceptable parameters at mean
radiographic follow-up of 124 days (± 146). In all cases volar tilt was within 5 degrees of neutral
or greater (5.5 ± 5.5), radial height 11.3 (± 2.3), radial inclination 20.2 (± 4.4), and step-off less
than 2.0mm (0.6 ± .8) At a mean clinical follow-up of 11.4 weeks (± 83 days), mean wrist and
forearm motion was flexion to 29 degrees, extension to 33 degrees, pronation to 80 degrees, and
supination to 61 degrees with an average pain level of less than 1/10 on the pain scale (0.85 ±
1.36). Complications included 1 plate breakage and 1 patient who sustained a fracture proximal
to the plate; both over 6 weeks from index surgery.
Summary Points:
• Distraction bridge plate fixation with or without additional
fixation methods can be used to effectively reconstruct complex,
intra-articular distal radius fractures.
• Although wrists are immobilized for a prolonged period of time,
functional wrist and forearm range of motion can be restored after DBP
removal with minimal residual pain.
• The use of DBP permits early weight bearing to facilitate performing
ADLs.
• Caution must be maintained with early mobilization after DBP
fixation to prevent plate breakage and perihardware fractures.

#HS 66 Long Term Outcomes of Silicone MCP Arthroplasty: a Longitudinal Analysis of
325 Cases
Chelsea C Boe, MD; Eric Wagner, MD; Marco Rizzo, MD
Mayo Clinic, Rochester, MN
Introduction: The objective of this study was to examine a large prospective group of patients
who underwent metacarpophalangeal (MCP) arthroplasty utilizing silicone prosthesis to
characterize long term outcomes functionally and radiographically.
Methods: An analysis of 325 consecutive MCP arthroplasties in 113 patients was prospectively
collected using an institution’s total joints registry over 14 years (1998 -2012). Demographics
included average age of 64 years, BMI 25 kg/m2, 86% females, 15% with diabetes mellitus
(DM), 3% laborers, and 49% involving the dominant extremity. Diagnoses included
inflammatory arthritis (n=309), post-traumatic arthritis (n=5), and osteoarthritis (n=11).
Results: Of the 325 arthroplasties performed, 62 were excluded for inadequate follow up. Of the
remaining 263, 21 (8%) patients underwent revision. Complications included 27 dislocations
(8%), 7 infections (2%) and 6 intraoperative fractures (2%). The 5, 10 and 15-year survival rates
free from revision were 98%, 95%, and 95%, respectively. Radiographic follow up of 2 years
was available for 214 arthroplasties. The 5, 10 and 15-year survival rates free from radiographic
implant fracture were 93%, 58% and 35%, respectively. The 5, 10 and 15-year survival rates free
from coronal plane deformity >10˚ were 81%, 37% and 17%, respectively. In revision free
patients, mean follow-up of 7.2 years, there were improvements in pain level (p=0.03), as well as
MCP arc of motion from 33o to 43o (p<0.001). Neither implant fracture, nor coronal plane
deformity >10˚ had significant association with pain level or arc of motion.
Discussion and Conclusion: MCP arthroplasty using a silicone implant demonstrates excellent
long term survival. While coronal plane deformity and radiographic evidence of implant fracture
increase substantially over time, these do not result in worse functional outcomes. Overall,
patients experience pain relief and improved range of motion though silicone implants do not
appear to protect from progression of coronal plane deformity and have a high fracture rate.

Figure 1. Survival. The revision free survival was 98% at 5 years, 95% at 10 years and 95% at
15 years.

Figure 2. Radiographic Survival. Survival free of radiographic fracture was 93% at 5 years,
58% at 10 years and 35% at 15 years.

Figure 3. Survival free of coronal plane deformity>10˚. Survival free of significant coronal
plane deformity was 81% at 5 years, 37% at 10 years and 17% at 15 years.

#HS 67 Outcomes of Arthrodesis for Management of Failed Basal Thumb Arthroplasty
Maureen A O'Shaughnessy, MD; Marco Rizzo, MD
Mayo Clinic, Rochester, MN
Introduction:
Basilar thumb arthritis is often treated with carpometacarpal arthroplasty. When arthroplasty
fails, often due to pain or subsidence, salvage operations may be indicated. Fusion of the basilar
thumb joint is an option but may have increased complications. Current literature does not
adequately outline the indications for and results of thumb arthrodesis in the setting of failed
basilar thumb arthroplasty.
Materials and Methods: IRB-approved retrospective review was performed of all patients
undergoing fusion following failed basilar thumb arthroplasty between 1990-2016. At latest
follow up, data including grip strength, radiographic appearance, complications and need for
revision surgery were recorded.
Results:
The series includes 7 thumbs in 6 patients (3 female, 3 male) with average age at surgery of 53
(range 45-61). Average follow-up was 27.5 months (range 9-66). Patients had on average 2 prior
surgeries (range 1-7) and an average of 42 months duration from initial basilar thumb surgery
(range 24-60). Prior basilar thumb surgeries consisted of trapeziectomy and suspensionplasty (6),
pyrocarbon implant arthroplasty (2) (figure 1), and failed fusion attempt after suspensionplasty
(1). All cases elected to undergo thumb fusion surgery due to persistent pain, with one patient
also complaining of subsidence and deformity.
Surgical intervention included fusion between thumb and index metacarpals and trapezoid (6)
and fusion between thumb metacarpal and trapezoid in the setting of failed implant arthroplasty
(1). Average imaging follow up (radiograph or computerized tomography scan) was 22 months
(range 4-61) which showed fusion in 5/7 thumbs. Patients had average grip strength of 64%
(expressed as percent of contralateral), appositional grip 72%, and oppositional grip 79% at final
follow-up.
Complications included minor pin site infection treated with oral antibiotics (2) and symptomatic
screw hardware requiring removal (2). Five patients experienced delayed union, 4 were
asymptomatic and observed. 1 symptomatic patient underwent successful revision fusion with
cannulated screw fixation (figure 2).
Conclusions:
Fusion after failed thumb arthroplasty is a reliable pain relieving procedure however
complication rates are high (58%). Risk of delayed or nonunion is high with 5/7 patients (71%)
experiencing delayed (4) or nonunion (1). This study is significant as it enable surgeons to
provide reasonable expectations regarding outcomes of fusion for failed arthroplasty of the first
carpometacarpal joint.

#HS 68 Early Experience with a Stabilized Saddle TM Hemiarthroplasty
Jorge Luis Orbay, MD; Francisco Rubio, MD; Lauren Vernon, PhD
The Miami Hand and Upper Extremity Institute, Miami, FL
Introduction: The goal in the treatment of Trapeziometacarpal (TM) arthritis is to alleviate pain
while maintaining function. Current surgical options address these goals in a limited manner as
arthrodesis limits motion, trapezial excision limits strength and available implant arthroplasties
have failed or have demonstrated limited survivorship. Total joint TM replacements have shown
that failure often occurs at the trapezial side. Ball and socket hemiarthroplasties also fail as they
subside into the soft trapezium. We have used a stabilized saddle shaped TM hemiarthroplasty
(Stablyx ®, Skeletal Dynamics, Miami Florida) for surgical management of TM osteoarthritis.
The metacarpal joint surface is replaced with a metallic implant; the trapezium is reshaped for
proper articulation (Trapezioplasty) while preserving most of the strong subchondral plate.
Stability is provided by a saddle geometry and a by a 30deg dorsal redirection of the articular
surface, along the lines of the Wilson osteotomy. We present our initial experience with the
Stablyx ® CMC hemiarthroplasty system.
Materials & Methods: 42 patients were treated for CMC OA using the Stablyx ® CMC
hemiarthroplasty system and followed for a minimum of 12 months. Grip and pinch strength was
measured in comparison with the contralateral hand. QuickDASH scores were taken to assess
function/ disability. Range of motion was evaluated using the Kapandji scoring system. Passive
(while resting) and active (while opening a jar) pain was evaluated using a 10-point visual analog
scale (VAS).
Results: 39 patients were evaluated after 12 months, 12 patients were evaluated after 24 months.
The average grip strength was 83.2% of the contralateral hand at 12 months and 99.3% at 24
months. Similarly, the average pinch strength was 87.2% of the contralateral hand at 12 months
and 97.7% at 24 months. QuickDASH scores were 15.9 at 12 months and 2.27 at 24 months.
Kapandji scores of 9.03 and 9.17 were achieved at 12 and 24 months respectively. At 12 months,
passive and active pain was reported as 0.44 and 2.80 respectively. By 24 months, passive and
active pain was reported as 0.04 and 0.36 respectively.
Conclusion: Our early results of treating TM osteoarthritis with a stabilized saddle
hemiarthroplasty are encouraging. Pain relief, as measured by VAS scores, is comparable with
the historical results of trapezial excisional procedures. DASH scores, strength and motion seem
to compare favorably. We will continue to follow these patients to see how these results stand up
to the test of time.

#HS 69 Factors Associated with Reoperation after Silicone Proximal Interphalangeal (PIP)
Joint Arthroplasty
Bo Josephina Wilhelmus Notermans, MD
Harvard University, Boston, MA
Background: Reoperation rates after silicone PIP arthroplasty range from 0% to 26% and
complications such as implant breakage (0-30%), dislocation (6-16%) and stiffness (4-20%) are
often described. However, factors associated with reoperation are not well understood. The aim
of this study was to identify factors associated with reoperation after silicone PIP arthroplasty.
Materials and Methods: We included all adult patients that underwent primary PIP arthroplasty
at one institutional system in the Northeastern United States between 1992 and 2016. We
identified 102 patients that underwent 144 PIP arthroplasties. Arthroplasty was performed in 1
thumb, 17 index-, 47 middle-, 41 ring- and 23- small fingers. The most common preoperative
diagnosis was post-traumatic arthritis (n=38, 37%) followed by primary degenerative arthritis
(n=33, 32%) and inflammatory arthritis (n=30, 29%). One patient was treated for a flexion
contracture due to a cerebral palsy. To correct for a possible mutual influence of hands in
bilaterally operated patients we only included fingers treated at patients initial surgery (n=129).
All explanatory variables with a p-value <0.10 in bivariate analysis were included in a
generalized estimating equation.
Results: The reoperation rate in this cohort was 23%, over a median follow up of 16 (IQR [3.6,
60]) months. A second revision surgery was performed in 11 (8.5%) fingers. Indications for
revision surgery included stiffness (n=9), implant breakage (n=8), nonunion (n=2), deformity
(n=2) and soft tissue complications (n=6). Multivariable analysis showed that younger age at
initial surgery was independently associated with a higher risk of reoperation (P=0.014). Most
common complications consisted of stiffness (29%), deformity (29%) and extensor lag (20%).
The 2-, 5- and 10-year implant survival rates were 92%, 88% and 60%, respectively.
Conclusion: We observed a reoperation rate of 23% for silicone PIP joint arthroplasty. Analysis
showed that younger age at initial surgery is independently associated with reoperation.

#HS 70 Union Rates and Complications after Thumb Metacarpophalangeal Fusion
Kevin Lutsky, MD1; Jonas Matzon, MD1; David Edelman, MS1; Cory Lebowitz, DO2; Pedro
Beredjiklian, MD1
1
Thomas Jefferson University, Philadelphia, PA; 2Rowan University, Philadelphia, PA
Purpose: Fusion of the thumb metacarpophalangeal joint (MPJ) can be performed using tension
band wires (TBW) or plates and screws (PS). This study is to evaluate the results and
complications using these techniques.
Methods: A retrospective review of patients who underwent thumb MPJ fusion at our institution
from 2010-2016 was performed. Patients with >1 year follow-up were included. Data was
collected including demographic information, indication for fusion, time to fusion, and
complications. Final radiographs were examined and alignment measured.
Results: There were 56 thumbs in 53 patients (42 women and 11 men). There were 12 TBW and
44 PS. The mean age was 60.9 years (range: 18-77). The mean follow-up was 32.4 months
(range: 12-86 months). Twenty-eight of 44 plates were non-locking and 16 were locking. Of the
locking plates 7/26 used all locking screws and 9/26 had a combination of locked and non-locked
screws. The mean flexion angle for TBW was 16.5° and for PS was 12.8°. The mean coronal
angle for patients with TBW was 4.0° ulnar and PS was 2.5° ulnar.
The overall union rate was 95%. There were 12 complications (21%). Nine of these were in the
PS group (3 nonunion, 3 delayed union, 1 infection, 1 CRPS, and 1 pain). The TBW
complications (n=3) were painful hardware requiring removal. Eight complications (89%) in the
PS group occurred in patients with locked plates. Five (83%) of the delayed or non-unions
occurred in patients with locked plates and 4 of these (80%) were in plates with all screws
locked.
Conclusion: Complications using PS or TBW are not infrequent. Alignment with both
techniques is similar, but the use of locked plates specifically increases the rate of delayed or
non-unions. We do not recommend the routine use of locked plates for fusion of the thumb MPJ.

#HS 71 Soft Tissue Balancing During Silicone Metacarpophalangeal Joint Arthroplasty
Decreases The Rate Of Reoperation
Bo Josephina Wilhelmus Notermans, MD
Harvard University, Boston, MA
Background: The rate of revision after silicone MCP arthroplasty has been reported up to 35%.
Factors associated with reoperation are not well understood. The goal of this study was to
evaluate the factors associated with reoperation after silicone MCP arthroplasty.
Materials and Methods: We retrospectively included all adult patients that underwent
arthroplasty between 1994 and 2016 at one institutional system in the Northeastern United
States. After manual chart review, we included 108 patients that underwent 416 arthroplasties.
Patients had been diagnosed with inflammatory arthritis (77%), primary degenerative arthritis
(4.1%) or post-traumatic arthritis (4.1%). Fingers treated included 11 thumbs, 85 index-, 81 long, 69 ring-, and 67 small fingers. To correct for a possible mutual influence of hands in bilaterally
operated patients we only included fingers treated at patients initial surgery (n=315). All
explanatory variables with a p-value <0.10 in bivariate analysis were included in a generalized
estimating equation.
Results: The overall reoperation rate was 15% (n=46). A second and third reoperation was
performed in 17 and 7 fingers, respectively. Median follow-up was 17 (IQR [4.9, 50]) months.
Indications for reoperation were implant breakage (n=18), deformity (n=5), infection (n=5),
stiffness (n=5), instability (n=4), heterotopic ossification (n=2) and soft tissue complications
(n=5). Additional procedures performed at the index operation was independently associated
with no reoperation (p=0.040). The most frequently performed additional surgery was collateral
ligament reconstruction (n=143). Complications included ulnar deviation (37%), stiffness (53%),
extensor tendon related problems (25%), volar plate contracture (18%) and wound problems
(8%). The 2-, 5- and 10-year implant survival rates were 90%, 82% and 66%, respectively.
Conclusion: The reoperation rate after silicone MCP joint arthroplasty was 15% in this study.
Additional surgery appeared to reduce the risk of reoperation. This highlights the fact that
periarticular soft tissue stabilization may play a role in the success of silicone MCP joint
arthroplasty.

#HS 72 Variation Among Surgeons When Treating Medial Epicondyle Fractures
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Introduction
Medial epicondyle fractures account for 11-20% of elbow fractures in the pediatric population.
The relative indications for surgical intervention are currently evolving. This purpose of this
study was to determine the variability among surgeons when treating pediatric and adolescent
medial epicondyle fractures.
Materials and Methods
A discrete choice experiment was conducted to determine which patient and injury attributes
influence the management of medial epicondyle fractures. An orthogonal and balanced fractional
factorial design combined patient attributes and levels based on a Bayesian D-Optimal design. A
convenience sample of 13 surgeons reviewed 60 case vignettes of medial epicondyle fractures
that included anteroposterior and lateral elbow radiographs and patient/injury characteristics
(gender, mechanism of injury, type of sport participation, and presence of concurrent elbow
dislocation). Displacement was incorporated into the study model as a fixed effect. Surgeons
were queried if they would treat the injury with immobilization alone or open reduction and
internal fixation (ORIF). Statistical analysis was performed using a mixed effect regression
model. Surgeons also filled out a demographic questionnaire (age, gender, years in practice after
fellowship, subspecialty, and frequency of being on-call) and a risk assessment (Jackson
Personality Inventory Risk-taking Likert Subscale) to determine if these factors affected clinical
decision-making.
Results
Elbow dislocation and fracture displacement were the only attributes that significantly influenced
surgeons to perform an operation (p < 0.05). The presence of an elbow dislocation had the largest
impact on surgeons when choosing operative care (β = -0.14; p = 0.02). For every 1 mm increase
in displacement, surgeons tended to favor ORIF by a factor of 0.09 (p < 0.01). ). Surgeons
unanimously began favoring ORIF at 8.16 mm of displacement (95% CI: 2.05 – 14.1). Gender,
mechanism of injury, and sport participation did not influence decision-making. 54% of the
surgeons favored ORIF. Based on the personality Likert-scale, participants were neither highrisk takers nor extremely risk adverse with an average risk score of 2.24. Participant
demographics did not influence clinical decision-making.
Conclusion
There is substantial variation among surgeons when treating medial epicondyle fractures. The
decision to operate is significantly based on fracture displacement and the presence of an elbow
dislocation. There is no standardization regarding how to treat medial epicondyle fractures in the
pediatric and adolescent population. Treatment algorithms are needed in order to provide optimal
patient outcomes with the least morbidity.

#HS 73 Simulation Training of Orthopaedic Residents Improves Patient Outcomes in
Pediatric Distal Radius Fractures
Taylor J Jackson, BA; Apurva S Shah, MD MBA; J. Todd Lawrence, MD, PhD
Children's Hospital of Philadelphia, Philadelphia, PA
Background: In pediatric and adolescent patients, most distal radius fractures can be treated with
closed reduction and casting. The quality of the initial reduction and plcement of a well-molded
cast are important, modifiable factors for maintaining reduction. Orthopaedic residents often
develop these skills treating real patients who may bear the burden of their inexperience. While
simulation training with high-fidelity models has been shown to increase proficiency of trainees
on the model, the impact of simulation training on patient outcomes has not been investigated.
Methods: A retrospective review of children (ages 4-18 years) with a distal radius fracture that
underwent closed reduction and casting by a novice orthopaedic surgery resident was performed.
Patients treated by residents who underwent simulation training were compared to patients
treated by residents without simulation training. Only physeal or bicortical fractures, and only
the first five distal radius fractures treated by a specific resident were included. Radiographs
were evaluated to determine fracture pattern, angulation, translation, cast index, three-point
indices, and loss of reduction.
Results: Seventy-eight patients were included, with a mean age of 10.5±3.0 years. Patients
treated by simulation-trained residents had more physeal fractures (44.4% vs 20.8%, p=0.042)
and greater initial angulation on the lateral radiograph (24.5¡ vs 17.8¡, p=0.018). Patients treated
by simulation-trained residents demonstrated higher quality reductions, with less residual
angulation in the anteroposterior radiograph (3.7¡ vs 6.3¡, p=0.006) and less residual translation
on the lateral (14% vs 21%, p=0.040) and anteroposterior radiograph (10% vs 16%, p=0.029)
(Table 1). The cast and three-point indices were similar between groups. The simulation-trained
residents had significantly lower loss of reduction rates (50% vs 79%, p=0.016) (Figure 1).
Conclusions: While loss of reduction is common following closed reduction of a distal radius
fracture, patients treated by young trainees with limited experience have a very high rate of loss
of reduction. Simulation training significantly decreased the rate of loss of reduction and appears
to be an important tool to maximize proficiency and improve patient outcomes.

#HS 74 Obesity Increases the Risk of Loss of Reduction in Pediatric Both Bone Forearm
Fractures
Christopher J DeFrancesco, BS; Benjamin H Rogers, BA; Apurva S Shah, MD MBA
Children's Hospital of Philadelphia, Philadelphia, PA
Introduction
Higher body mass index (BMI) increases the risk of loss of reduction (LOR) following closed
reduction and casting for pediatric distal forearm fractures. Whether this phenomenon is also
seen among pediatric both bone forearm fractures (BBFFs) is not known.
Materials and Methods
A retrospective cohort study of children aged 2 to 18 years with closed BBFFs between 2012 and
2015 at a single tertiary care children’s hospital was performed. BMI percentile ≥95 was defined
as obese. For non-obese patients, BMI percentile ≥85 was defined as overweight. BMI percentile
category, fracture angulation, sex, age, fracture location, and number of follow-up visits were
recorded. Radiographs and health records were reviewed to note clinical and radiographic cases
of LOR. The primary outcome was LOR (clinical or radiographic).
Results
Overall, 127 subjects (75 male, 52 female) underwent acceptable closed reduction and casting
(Figure 1). Median patient age was 7.8 years (range 2.2-17.8). Demographics are summarized by
cohort in Table 1. There were 13 cases of LOR. As illustrated in Figure 2, LOR rates were 6.1%,
15.8%, and 44.4% for the non-overweight, overweight, and obese cohorts, respectively
(p=0.003). Regression analysis revealed that LOR was positively associated with BMI percentile
(odds ratio 1.06, p=0.002) and patient age in years (odds ratio 1.53, p<0.001).
Conclusions
Given the high risk of LOR in overweight and obese children with displaced BBFFs, our
findings suggest that attentive and frequent follow-up is warranted. In these patients, the initial
reduction should be closely scrutinized, and – especially in older children – a lower threshold for
surgical fixation may be considered.

#HS 75 Splinting Pediatric Mallet Fingers Leads to Good Outcomes
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Introduction: Excessive flexion at the distal interphalangeal (DIP) joint disrupts the extensor
mechanism and leads to mallet finger injuries. The goal of management is to restore active DIP
joint extension, commonly achieved conservatively by extension splinting. There remains
insufficient evidence to determine when surgical intervention is indicated. In children, factors
such as an open epiphyseal plate and possible nonadherence to splinting regimens are
considered. Currently, there are only three clinical studies evaluating pediatric mallet finger
treatment in the English-speaking literature, and none report on conservative treatments.
Children could benefit from the conservative treatment with a lower rate of serious
complications and lower healthcare costs.
Materials & Methods: A retrospective review was performed on 94 patients who presented
with 99 mallet finger injuries between 2013 and 2017 at a large pediatric hospital. Patient
characteristics, treatments, outcomes, and radiographic data were collected. Unpaired t-tests with
Welch’s correction and chi-square goodness of fit tests were used to determine differences in
DIP joint extension lag and rate of functionally significant complications from treatment between
injuries of acute vs delayed (> 28 days) presentation as well as adherent vs nonadherent patients.
Results: The mean age of our study population was 13.7 (SD 2.4) years with 66 males (70%)
and 28 females (30%). Most injuries occurred during recreation (78%). Most were treated nonoperatively (99%). Only 1 patient was treated surgically. Various extension splints were
employed for immobilization, with the most common being Stax (29%) and modified
Alumafoam (27%) splints. The majority of injuries were bony mallets (80%), but isolated soft
tissue injuries (20%) were also treated. Overall, patients had good outcomes with a mean DIP
joint extensor lag of 1.7 (SD 5.6) degrees. There was no difference in extensor lag or
complications between patients who presented in acute or delayed fashion. Treatment adherence
was a strong predictor of clinical outcomes, with nonadherent patients more likely to experience
residual extensor lag (p < 0.001) and significant complications (p = 0.001).
Conclusion: The majority of pediatric mallet finger injuries can be successfully treated
conservatively with extension splinting. Absolute indications for surgery in this pediatric
population remain unclear. Time to treatment had no difference in either residual DIP joint
extensor lag or complications. Nonadherence to immobilization was a strong predictor of having
residual extensor lag as well as significant complications. Therefore, we recommend
conservative treatment for most cases of pediatric mallet finger, with a strong emphasis on
treatment adherence.

#HS 76 Effectiveness of Astym® Treatment vs Traditional Therapy To Treat Lateral
Epicondylitis: A Retrospective Comparative Study
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Ricardo J. Bello, MD, MPH3; Anthony Sapienza, MD1
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Introduction: Astym is a non-invasive therapy approach that uses instruments, applied topically
following defined protocols to generate specific shear forces in order to stimulate affected soft
tissues to heal and regenerate at a cellular level. In contrast to common splinting and injection
therapy practices for lateral epicondylitis, patients are not immobilized, but rather encouraged to
be active during the course of Astym treatment, which is thought to allow the tissues to adapt to
the patient’s normal activity. The purpose of this study was to compare the outcome of Astym
with traditional physical therapy in subjects with lateral epicondylitis.
Materials and Methods: Medical records of 156 consecutive patients seen for lateral
epicondylitis between 2011 and 2016 were reviewed. 120 (77%) underwent Astym and 36 (23%)
traditional physical therapy. The data collected include demographics, comorbidities, previous
therapy, QuickDash and pain scores, and surgical treatment for recalcitrant symptoms. Median
follow-up was 60 days (IQR: 37-96 days).
Results: QuickDash scores were improved in 16.8 points in the Astym group and 9 points in the
physical therapy group. While both statistically significant, only Astym group was above the
minimum clinically important difference. This difference remained statistically significant after
adjusting for comorbidities, surgery, NSAIDs, corticosteroids, and splinting. Pain scores also
improved significantly among patients in both groups. The difference in the change in pain
scores between these two groups was not statistically significant, even after adjusting for
confounding.
A multivariable logistic regression model controlling for comorbidities, NSAIDs, corticosteroids,
and splinting, showed that the odds of undergoing surgery were 10.6 times higher in the physical
therapy group (95% CI: 1.3-88.1; p=0.029) compared to the Astym group.
Conclusion: The present findings suggest that Astym results in significant and clinically
meaningful improvement in functional outcomes for patients with lateral epicondylitis, and
associated with lower odds of undergoing future surgery, compared to traditional physical
therapy protocols.

#HS 77 Treatment of De Quervain’s Tenosynovitis: A Prospective Trial Comparing NonSurgical Options
Joseph A Ippolito, MD; Spencer Hauser, MD; Irfan Ahmed, MD
Rutgers New Jersey Medical School, Newark, NJ
Introduction:
De Quervain’s tenosynovitis, typically diagnosed clinically, is most commonly seen in women
30 to 50 years old and in patients who perform repetitive wrist ulnar deviation with thumb
abduction and extension. Nonsurgical treatments of this condition are pursued initially, including
rest, oral analgesia, immobilization, and corticosteroid (CSI) injection. Previous studies
comparing treatment options have contributed to a lack of consensus regarding ideal nonsurgical
management. The purpose of this study was to analyze results in prospectively randomized
patients treated with CSI alone versus CSI with immobilization.
Methods:
The following three pre-treatment symptoms were utilized to define DeQuervain’s tenosynovitis
in adult patients: radial sided wrist pain, 1st dorsal compartment tenderness, and positive
Finkelstein test. Additionally, pain 4 or higher on the Visual Analogue Scale (VAS) was utilized
for inclusion in the study. Following exclusion criteria (Figure 1), patients underwent
randomization into two groups: (1) CSI alone or (2) CSI with 3 weeks of immobilization with a
spica splint or cast. Patients were followed at 3 weeks and 6 months for further evaluation, where
resolution of symptoms and improvements in VAS and DASH scores were assessed to evaluate
treatment success (Figure 1).
Results:
Nine patients with CSI alone and eleven patients with CSI and immobilization were followed.
Patient demographic information and pre-treatment symptoms were comparable between groups
(Table 1). At six months in both groups 1 and 2, patients experienced significant improvement in
VAS scores and DASH scores (p<0.001). Also, 88% of patients with CSI alone and 73% of
patients with CSI and immobilization experienced complete resolution of at least two out of three
of their pre-treatment symptoms. However, these values were not significantly different
(p=0.435). Between groups, all measured outcomes were comparable with the exception of
resolution of radial sided wrist pain, which was superior in patients with CSI alone [100% (9/9)
vs. 64% (7/11); p=0.043].
Conclusion:
Immobilization following injection increases cost of treatment, may hinder activities of daily
living, and did not contribute to improved patient outcomes in this study. Immobilization may
also contribute to prolonged radial sided wrist pain in these patients. Further prospective
randomized studies with larger sample sizes are warranted.

#HS 78 The Function And The Strength Of The Thumb Is Not Affected When The
Extensor Pollicis Longus Tendon Is Left Out Of Extensor Retinaculum
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Hypothesis:
Leaving extensor pollicis longus (EPL) tendon out of retinaculum in cases performed through a
dorsal approach at the level of extensor retinaculum after opening the 3rd extensor compartment
reduces risk of adhesion and rupture which may occur. The aim of our study is to try to
understand whether leaving EPL in the subcutaneous tissue that is released from extensor
compartment during any surgery, without reconstructing the third extensor compartment causes
any change on extension strength and range of motion (ROM) of the interphalangeal (IP) and
metacarpophalangeal (MCP) joints of the thumb or not.
Methods:
Twenty patients operated between 1995 and 2013 were evaluated retrospectively. EPL tendons
of all patients were left out of extensor retinaculum after opening 3rd extensor compartment
through dorsal approach to wrist. The following surgeries were performed: wrist arthrodesis in 4
patients, vascularized bone flaps from the 4th ECA (extensor compartmental artery) for
Kienböck's disease in 2 patients, open reduction after perilunate fracture-dislocations in 2
patients, proximal row carpectomy after Kienböck's disease in 2 patients, distal radius fracture
surgery through dorsal approach in 6 patients. Extension strength (in kg) and voluntary ROM (in
degree) of the MCP and IP joints of the thumb were measured. Opposite extremity values were
measured and compared statistically.
Results:
No statistically significant reduction was determined in strength and ROM of IP and MCP joints
of the thumb in the operated side of patients whose EPLs were left out of retinaculum compared
with the nonoperated side.
Summary points:
We determined that leaving EPL tendon out of retinaculum in such cases with increased risk of
adhesions and rupture, did not cause a marked muscle weakness and loss of range of movement.

#HS 79 Combining Nerve Transfers and Tendon Transfers in Tetraplegia: Proposal of a
New Surgical Strategy
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The global incidence of spinal cord injury has been estimated between 10 and 80 new cases per
million people annually .
More than 50% of all spinal cord injuries occur at cervical level resulting in tetraplegia.
The commonly used classification system in upper limb in tetraplegia was developed at the
Second International Conference (Giens, France, 1984).
This classification organizes the most common patterns of presentation of the upper limb lesions
in tetraplegia not on the specific level of cervical injury but on the number of functional muscles
existing below the elbow and that aims surgeons to chose a reconstructive strategy mainly based
on tendon transfer and tenodesis procedures. It focus on forearm and hand only and it doesn’t
include the elbow.
The main problem in this kind of disease is the paucity of adequate donor muscles available for
transfer. Donor muscles are used to restore function following some priorities: first restore wrist
extension than restore function of pinch, grasp, finger and thumb extension and intrinsic
function.When transfer options are ended, remaining functions are reached using tenodesis and
arthrodesis. Recently we observed a progressive development of other surgical techniques based
on nerve transfers.
Nerve transfers techniques are commonly used to restore motor function in the setting of brachial
plexus nerve root avulsion injuries in which an end- to-end repair of the native motor nerve is
physically impossible. They are also useful more distally in peripheral nerve injuries, where
rapid restoration of function can to be accomplished by rerouting expendable donor nerves.
In the last few years some authors introduced nerve transfer in tetraplegia, reporting unexpected
results that are impossible to reach with classical reconstruction. Following these concepts, we
propose a new strategy based on the previous system adding to classical reconstructive strategy
the use of nerve transfer techniques.
A frequent concern about nerve transfer is the loosing of secondary possibilities of “predictable”
results with standard techniques for “unpredictable” results. The strategy proposed is designed to
avoid these situation using, as a donor for nerve transfer, branches of common muscles used for
tendon transfer as described on the previous classification; in this way, if the nerve transfer does
not achieve the expected results it can be still performed a second stage surgery following the
classical tendon transfers\tenodesis techniques. Another innovation is that we included in our
strategy solutions for elbow recovery.

#HS 80 Building an Empiric Antibiotic Algorithm as a Function of Patient and Infection
Factors: A Prospective, High-Powered Analysis of the Pathogenic Microbiology of Surgical
Hand and Forearm Infections
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Introduction Existing evidence concerning the pathogenic microbiology of hand and forearm
infections is limited to retrospective case series in specific patient populations. A high-powered,
prospective, inclusive analysis can lead to an improved epidemiologic understanding of the
pathogenic microbiology, determine if the distribution of causative micro-organisms varies
meaningfully by patient or infection factors, and build an empiric antibiotic algorithm that
decreases the risks of unnecessarily-broad initial antibiotic coverage and accelerates functional
recovery.
Materials and Methods A prospective cohort study was created of all patients with surgical
infections of the hand and forearm evaluated at a single institution over a three year period.
Patient and infection factors were recorded. Patient variables included age, smoking, history of
intravenous drug use (IVDU), diabetes, and previous history of hand infection. Infection factors
included mechanism, location, and type. Culture results from first drainage were tabulated and
were grouped as methicillin-sensitive Staph. Aureus (MSSA), methicillin-resistant Staph. Aureus
(MRSA), non-Staph Gram-positives (NSGP), Gram-negatives (GN), and fungal (F).
Results 388 patients were accrued. Average age was 42 years, with 67% male, 52% active
smokers, 26% with history of intravenous drug use (IVDU), and 19% with a previous history of
a hand infection. The most common mechanisms were: idiopathic 29%, other trauma 27%,
IVDU 20%, and animal bite 11%. Amongst all cultures, the prevalence of MSSA was 22%,
MRSA 22%, NSGP 32%, GN 14%, and F 3%. Patients with a previous history of hand infection
were less likely to grow MSSA and more likely to grow NSGP (p=0.048). Patients with diabetes
were more likely to grow F (p<0.01). Patients with a history of IVDU were more likely to grow
NSGP (p<0.01). Infections resulting from animal bites were more likely to grow GNs, while
mechanisms due to other trauma were less likely to grow MSSA (p<0.01). Infections in the digits
or thumb were more likely to grow MSSA (p<0.01). Lastly, paronychias were more likely to
grow MSSA (p<0.01), while felons were more likely to grow MRSA (p<0.01).
Conclusion In this high-powered, prospective study, there are several clinically-significant
differences in the distribution of pathogenic microbiology of surgical hand and forearm
infections by patient factors and infection mechanism, location, and type. These results can be
coupled with sensitivity data to build an empiric antibiotic algorithm as a function of patient and
infection factors to optimize initial antibiotic therapy prior to culture results.

#HS 81 Results of Unusual Indicatication in Upper Limb Replantation
Pierluigi Tos, MD, PhD1; Bruno Battiston, MD, PhD2
Hand Surgery and Reconstructive Microsurgery Unit, Milan, Italy; 2UOC Hand Surgery, Turin, Italy

INTRODUCTION Over the years upper limb replantation of small and large segments has
experienced a progressive widening of indications because of the improvements in reconstructive
techniques both in emergency and in secondary surgery. While there are clear indications for
replantation or amputation (general and local conditions of the patient and of the amputated
segment, timing, etc.), there is on the other hand a "gray area" in which indications tend to
depend on the "skill”, "experience" and inventiveness of the surgeon. This is true both in
emergency and in the secondary reconstructive strategies.
MATERIALS AND METHODS Over the past 10 years we have put together 17 cases of
"borderline indications" that probably in the past would not have been considered for
replantation: double level replantations, avulsion injuries, patients over 75 years of age,
deglovements, longer than suggested revascularization time. The minimum follow-up is 1 year
and each case has been analyzed using Chen’s criteria of assessment of residual function. All
secondary procedures are pointed out. Failures are also reported. RESULTS In all the cases
presented, the replanted segment survived. There were no major complications in the survived
segment. Reoperation was necessary only in 20% of cases (tendon transfer, tenolysis). All
patients said they were satisfied with the treatment.
CONCLUSIONS The case series that will be presented could give the audience suggestions on
how to deal with special cases and could stimulate the use of imagination in this kind of surgery
in extreme conditions. The goal of reconstruction should be restoration of function that is better
than prosthetic replacement. It is clear that this type of surgery can only be performed so long as
the patient’s life is not in danger.

#HS 82 Radial Styloidectomy for Scaphoid Nonunion Advanced Collapse (Snac) –
Relevance of Nonunion Location
Emil Stefan Vutescu, MD1; Darryl B Sneag, MD2; Scott W Wolfe, MD2; Steve K Lee, MD2
1
Brown University, Providence, RI; 2Hospital for Special Surgery, New York, NY

Introduction:
Radial styloidectomy with scaphoid nonunion surgery is considered an acceptable surgical
treatment for stage 1 scaphoid nonunion advanced collapse (SNAC). Traditional SNAC
radiographic classification has poor inter- and intra-observer reliability and the extent of
radioscaphoid joint wear that defines SNAC stage 1 is unclear. An appropriate radial
styloidectomy is limited to 4 mm styloid removal in order to prevent carpal instability. The aim
of this study is to determine if nonunion fracture location can be a guiding factor in choosing
radial styloidectomy as a surgical option for early SNAC. We hypothesized that radial
styloidectomy is not appropriate for proximal third scaphoid nonunions.
Methods:
Patients ages ³18 who had wrist radiographs and MRI at our institution from 2007-2014 with a
diagnosis of SNAC stage 1 were included in this retrospective study. Wrist MRI studies were
interpreted by a musculoskeletal MRI radiologist. Fracture location was documented as the
proximal, middle or distal third. The radioscaphoid joint was assessed using coronal and sagittal
cartilage-sensitive fast spin echo sequences. Chondral wear (defined as > 50% cartilage thickness
loss) was quantified as the length of a horizontal line (mm) traced from the tip of the radial
styloid to the most ulnar position along the radioscaphoid joint where no more wear could be
identified (Figure 1). Patients were divided into 2 categories: chondral wear of < 4 mm and wear
of ³ 4 mm. Association between fracture location and wear was assessed using the FischerÕs
Exact Test.
Results:
Twenty-one patients (19 men) with SNAC stage I met the inclusion criteria. The mean age was
37 years (range 18-71). Average time between MRI and date of injury was 80 months (range 11372). Fracture location was as follows: 10 proximal third, 8 middle third and 3 distal third.
Patients with < 4 mm of joint wear were more likely to have the scaphoid fracture localized in
the middle and distal thirds (100%) compared to those with proximal third nonunions (9%)
(p<0.0001).
Conclusion:
Our results demonstrate that radial styloidectomy with scaphoid nonunion surgery is appropriate
for nonunions located in the distal or middle third of the scaphoid. The majority of our patients
with proximal third nonunions showed radioscaphoid joint wear that exceeded the 4 mm limit for
a safe styloidectomy.

Figure 1 – Measurement of radioscaphoid joint wear for a proximal third scaphoid nonunion.

#HS 83 Outcomes Following Standard Proximal Row Carpectomy versus Proximal Row
Carpectomy with Dorsal Capsular Interposition for Treatment of Late-Stage Wrist
Arthropathy
Michael P. Gaspar, MD; Patrick M. Kane, MD; Peter P. Pham, MS; Sidney M. Jacoby, MD; Eon K. Shin,
MD; A. Lee Osterman, MD
Thomas Jefferson University, Philadelphia, PA

Aims
To compare midterm outcomes of patients with late-stage wrist arthropathies treated with
proximal row carpectomy (PRC) and dorsal capsular interposition (DCI) arthroplasty to a
matched cohort treated with standard PRC alone.
Patients and Methods
Twenty-five arthritic wrists (24 patients) with preexisting degeneration of the proximal capitate
and/or lunate facet were treated with PRC+DCI over a 10-year treatment interval. Patients from
the PRC+DCI treatment group were matched 1:2 to a comparison group of 50 wrists (48
patients) without capitate or lunate facet degeneration that were treated with standard PRC alone
over the same period. The mean patient age at the time of surgery was 56.8 years (range, 25 to
81), and both cohorts were similar with regards to their demographics and baseline wrist motion,
grip strength, Quick Disabilities of the Arm, Shoulder, and Hand (QuickDASH) score and
Patient-Rated Wrist Evaluation (PRWE) score. Follow-up evaluation was performed at a
prospective study visit for comparison to preoperative data.
Results
At a mean follow-up interval of 5.9 years (range, 1.8 to 11.8), significant improvements were
observed across the full study cohort in QuickDASH (49.4 ± 14.0 preoperatively vs. 16.8 ± 14.8
postoperatively; P < 0.001) and PRWE (67.4 ± 17.4 preoperatively vs. 25.2 ± 22.1
postoperatively; P < 0.001) outcome scores, grip strength (62 ± 30% of contralateral side
preoperatively vs. 73 ± 30% postoperatively; P = 0.008) and wrist flexion-extension arc (74° ±
24° preoperatively vs. 81° ± 23° postoperatively; P < 0.001), while no significant difference was
found between the PRC and PRC+DCI groups. Seventeen of 75 patients (23%) were found to
have interval progression of radiocapitate disease on postoperative radiographs, although there
was no significant difference between the PRC and PRC+DCI groups. Satisfaction was high
across the full study cohort with 93% of patients saying they would definitely or likely have
surgery again. One patient in the PRC+DCI group required additional surgery for a deep
infection, while two patients experienced complications in the PRC group (one wound
dehiscence requiring revision wound closure, one transient radial sensory neuritis that was
treated conservatively). One patient in each group was converted to total wrist arthrodesis for
progression of radiocarpal disease.
Conclusion
PRC with DCI is an effective treatment option for late-stage wrist arthritis involving the
capitolunate joint, with midterm outcomes that are similar to those in patients without lunate
facet or proximal capitate disease treated with standard PRC alone.

#HS 84 Four-Corner Fusion in SLAC & SNAC Wrist: Does Fixation Method Really Make
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Introduction
Four-corner fusion (4CF) has traditionally been reported to have a higher complication rate with
similar functional outcomes as the PRC. To date, there have been limited comparisons that
specifically focus on whether the fusion method utilized in 4CF affects functional outcomes and
complication rates. In this study, we explored the differences in outcomes of two different
fixation methods in 4CF and how these compare to traditionally reported 4CF outcomes in the
literature.
Materials & Methods
A retrospective chart review was conducted to compare headless compression screw (HCSF)
versus staple fixation (SF) in four-corner fusion for SLAC or SNAC wrist in a single surgeon’s
practice over a ten-year period. Primary functional outcomes included pre- versus post-operative
flexion-extension arc and grip strength, complication rate and time to fusion. Two-tailed T-tests
were used to compare the outcomes of HCSF and SF methods. The Chi-squared test was used to
evaluate the complication rates associated with each method.
Results
Sixty-four patients were identified; 38 patients were treated with HCSF and 26 with SF. The
majority of patients were male (84%) with an average age of 60.2 years and 52.9 in the HCSF &
SF groups, respectively. Patients were followed on average for a 10-month period. HCSF
patients had improved flexion arc post-operatively (108% of pre-operative arc), whereas SF
patients lost an average of 30.4% of their pre-operative range (p-value:0.00003). Grip-strength
was improved in both groups. A statistically significant higher complication rate was associated
with SF (50%) versus HCSF (13.2%). Hardware irritation/pain (6), delayed union (4) and
nonunion (1) were the most common complications of SF, where as neuropraxia (2) and
hardware failure (2) were the most common complications associated with HCSF. The higher
complication rate and equivocal functional outcomes traditionally reported for 4CF may be
associated with specific fixation methods such as the SF.
Conclusions
Various fixation methods are available for 4CF, however functional outcomes and complication
rates are inconsistent among these methods. Patients undergoing 4CF with headless compression
screw fixation have better arc of motion and a lower complication rate than those treated with
staple fixation. Although 4CF is reported to have a higher complication rate than PRC in the
literature, various fixation options are available and may be a key factor contributing to this
discrepancy.

#HS 85 Midterm Performance of Distal Radial Ulnar Joint Arthroplasty
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Introduction:
Distal radioulnar joint (DRUJ) degeneration causes significant pain and loss of motion. There are
a variety of different treatment options with no clear consensus on the best. These include but are
not limited to: Darrach resection, Sauve-Kapandji arthrodesis, hemi resection, Wafer resection,
and Ulnar head replacement. Total arthroplasty of the DRUJ is an option that is gaining some
popularity and has been used in our group for nearly thirteen years. The purpose of our study is
to describe the clinical outcomes of our series of DRUJ arthroplasty.
Materials and Methods:
The study was a retrospective review of our series of Aptis DRUJ arthroplasties as well as a
prospective data collection through clinical evaluation. We utilized the manufacturer database to
obtain a list of all the Aptis implants used at our institution between 2005 and 2015, and we
identified 58 total arthroplasties that had been performed. 46 had adequate records and follow up
available for review. Charts were reviewed and wrist range of motion, VAS pain scores, age at
the time of surgery, length of time to final follow up, and any complications were identified and
recorded. We then contacted these patients and recruited them to return for clinical and
radiographic evaluation. Range of motion, strength, questionnaires and x-ray information was
collected on 27 patients.
Results:
Patients demonstrated statistically significant differences in extension, supination and VAS. With
contralateral wrist comparisons, there were statistically significant differences in flexion,
extension, ulnar deviation, and radial deviation, with less ROM seen in the post surgery wrist for
all of these variables. In pronation and supination, no statistically significant difference was seen,
and there was no statistically significant difference in grip strength. 27 of 46 were available for
clinical follow up for questionnaires at an average of 35 months postoperative (15-83). Average
postoperative DASH was 25.3 and PWRE was 24.6. On reviewing our complications we found
that we had 10 total complications out of 46 patients or 22%.
Conclusions:
In conclusion, the Aptis DRUJ arthroplasty reliably maintained or improved wrist ROM and
decreased pain. We report a 22% complication rate with 15% of our patient’s needing additional
surgery. Ultimately, however even after complications, the patients had good pain relief and
maintained function.

#HS 86 Magnetic Resonance Imaging Findings Correlate with Operative Findings in
Patients with SLAC/SNAC Osteoarthritis
Danielle Christine Marshall, BA; Schneider K Rancy, BA; Alissa J Burge, MD; Hollis G Potter,
MD; Scott W Wolfe, MD; Steve K Lee, MD
Hospital for Special Surgery, New York, NY
INTRODUCTION: Scapholunate Advanced Collapse (SLAC) and Scaphoid Nonunion
Advanced Collapse (SNAC) are degenerative carpal arthritis patterns following traumatic
disruption of the proximal row. Watson and Ballet argued that radiolunate (RL) compromise in
SLAC progression (SLAC IV) is rare. However, the reliability of radiographic assessment in
SLAC IV has been challenged. The purpose of this study was to assess the prevalence of RL
wear in SLAC/SNAC patients according to operative findings and compare the diagnostic
accuracy of MRI and radiographs.
MATERIALS & METHODS: Patients diagnosed with SLAC or SNAC with preoperative wrist
radiographs and MRIs that underwent wrist surgery 2006-2016 were included in this
retrospective study. Operative reports were reviewed for presence of exposed bone at the RL
articulation. Radiographs were scored based on the Kelgran Lawrence Joint Grading Scale by
two fellowship-trained orthopedic hand surgeons. MRI grading scheme contained four stages:
normal (I), softened bone (II), exposed bone on one side of the joint (III), and exposed bone on
both sides of the joint (IV) evaluated by two fellowship-trained musculoskeletal radiologists. A
joint was considered arthritic if the grade was ≥3. Categorical data was analyzed using Fisher’s
Exact test and interobserver agreement was evaluated using Cohen’s kappa test and the Landis
and Koch criteria.
RESULTS: Forty-one patients (30 men, 25 SLAC:16 SNAC) with a median age of 57 years
(range 20-76) met inclusion criteria. Nineteen patients underwent four-corner fusion, 10 ORIF
scaphoid nonunion, 9 proximal row carpectomy, and 3 total wrist arthrodesis. Operative findings,
radiograph, and MRI identified RL joint wear/SLAC IV in 12, 4, and 17 patients, respectively.
Of the 12 SLAC IV patients identified by operative findings, 10 wrists were normal and 2 were
arthritic by radiograph, whereas MRI identified 5 as normal and 7 as arthritic. When present, RL
wear was confined to the dorsal third aspect of the joint on MRI. MRI findings had a stronger
correlation with operative pathologic findings than radiograph (p = 0.158 vs. p = 0.337).
Interobserver agreement was fair (kw = 0.376) and slight (kw = 0.089) for radiographs and MRI,
respectively.
CONCLUSIONS: According to operative and MRI findings, RL wear occurs in late
SLAC/SNAC patients. This study demonstrated that radiographic findings underestimate the
degree of articular involvement in SLAC/SNAC patients. MRI has a potentially higher
diagnostic accuracy for detection of RL wear. These results suggest that surgeons should
consider performing high resolution MRI when joint preserving surgery is being considered.

#HS 87 Wrist Arthrodesis with Use of Bone Mill for Bone Graft Preparation
Cara M Lorentzen, MD; Adam J. Mirarchi, MD
Oregon Health and Science University, Portland, OR
Introduction: Total wrist arthrodesis in conjunction with proximal row carpectomy and
morselization of the proximal row for bone graft is a common treatment for end stage wrist
arthritis. However, preparation of the proximal row by removing cartilage and soft tissues is
tedious. Our group has recently instituted the use of a bone mill intraoperatively to simplify the
preparation of the bone graft. We sought to evaluate if the use of a bone mill to prepare bone
graft provided similar clinical outcomes as traditional graft preparation.
Materials & Methods: A retrospective chart review of patients evaluating radiographic fusion
and complication rates for all patients undergoing total wrist arthrodesis by a single provider
over a two year period was performed. In the first group, the proximal row was prepared in the
standard fashion. In the second group, all fragments of the excised proximal carpal bones were
placed in the bone mill without denuding the cartilage or removing soft tissue. This resulted in a
homogenous finely milled bone graft that was then packed into the arthrodesis site.
Results: Eleven wrists in ten patients underwent total wrist arthrodesis by a single provider. One
patient did not return for follow up due to travel distance and thus was excluded from our study.
Of the remaining 10 wrists, 5 wrists had undergone fusion with bone graft prepared in the
traditional fashion and 5 had bone graft prepared via bone mill. All wrists had radiographic
evidence of fusion by 6 months. Of the traditional group, there were 4 complications of
persistent pain (2 nerve related, 1 carpometacarpal joint related, 1 unknown etiology). Of the
bone mill group, there were 2 complications (1 metacarpal fracture, 1 wound healing). There was
no statistically significant difference in the complication rate between the groups (p= 0.12). Use
of the bone mill requires a $380 disposable fine blade.
Conclusions: We conclude that the use of a bone mill to prepare graft during wrist arthrodesis is
a viable technique that simplifies the procedure when compared to standard bone graft
preparation while maintaining similar rates of fusion and complications. While the added
expense of the bone mill blade may be a disincentive, we feel the ease of this technique and
homogeneity of the prepared bone graft is a net positive.

#HS 88 Tendon with Z Lengthening (TWZL) Technique: Anatomic Considerations
Megan S Crosmer, MD; Paul Nielson, MD; Jeffrey A. Greenberg, MD, MS
Indiana Hand to Shoulder Center, Indianapolis, IN
Introduction: Autologous tendon grafts are used for tendon repairs and transfers. Harvesting
grafts can result in donor site deficiencies, and, occasionally, autograft is not easily available.
The TWZL technique was developed to obtain more tendon length without the need for
harvesting tendon autograft. Our study aimed to determine the length obtainable as well as the
most distal structures that can be reached using the TWZL technique.
Methods: In 15 cadaveric upper extremity specimens, the flexor digitorum superficialis to the
long finger(FDS-L) and the flexor pollicis longus (FPL) tendons were cut at the volar wrist
crease to simulate a volar wrist laceration, the extensor pollicis longus (EPL) was cut at Lister’s
tubercle to simulate EPL rupture, and the extensor carpi radialis brevis (ECRB) was released
from its insertion on the third metacarpal and passed between the second and third metacarpals to
simulate transfer to the adductor pollicis (AP). For each tendon, an L-shaped incision was made
proximally at the level of the musculotendinous junction to the center of the tendon, and then
extended distally to 1 cm proximal to the cut tendon edge. The tendon flap was then reflected
180 degrees. The most distal anatomic point to which the reflected tendon edge reached as well
as the length of the flap from the distal edge of the reflected tendon edge to the
musculotendinous junction cut was recorded.
Results: On average, the FDS-L total tendon length from the musculotendinous junction to the
transposed tendon end was 21.2 cm and extended 0.1 cm distal to the metacarpophalangeal
crease of the long finger. The FPL measured 23 cm in length and extended 2.8 cm proximal to
the thumb tip. The EPL measured 14.1 cm in length and extended 3 cm distal to the first
carpometacarpal joint. The ECRB measured 31 cm in length and extended 0.5 cm distal to the
thumb tip. All ECRB flaps reached the AP.
Discussion: This study serves as a framework to help determine the tendon length that can be
achieved using the TWZL technique without harvesting autograft. The measurements can serve
as a guide to determine if the TWZL technique will provide enough length for repair after tendon
laceration or rupture of the FDS-L, FPL, and EPL, if the most proximal extent of the distal
tendon stump is known. This study also demonstrates that using the TWZL technique for ECRB
to AP transfer precludes the need for tendon autograft.

#HS 89 The Use of Fibrin Sealant for Securing Skin Grafts to the Hand and Upper
Extremity: An Evaluation of Functional Outcomes
Tyler Evans, MD; Sarah E. Sasor, MD; Brett C Hartman, DO; Adkinson M Joshua, MD; Rajiv
Sood, MD
Indiana University, Indianapolis, IN
Introduction: The traditional approach to skin grafting of partial and full thickness burns to the
hand and upper extremity consists of split thickness (STSG) secured mechanically with sutures
or staples. This study utilized Artiss™ (Baxter), a fibrin sealant made from human plasma
consisting of a combination of low concentration thrombin solution and a sealer protein solution
(fibrinogen and a synthetic aprotinin fibrinolysis inhibitor) on patients with appropriate wounds
to secure STSG for coverage of their burn wounds. A standard post-operative hand therapy
protocol was modified to initiate early active range of motion on post-operative day (POD) 1.
Outpatient occupational therapy (OOT) outcomes following STSG to patients' hands and upper
extremities secured with Artiss were compared to STSG secured with staples.
Methods: Thirteen patients whose STSGs were secured with Artiss (20 sites) were matched with
thirteen patients whose STSGs were secured with staples (21 sites). Patients were matched by
total body surface area treated with STSG and treatment sites. A review of prospectively
gathered data was performed on both treatment groups to obtain QuickDASH outcome
measurement scores, pain levels (0-10 scale), grip strength, return to full active range of motion
and demographic information.
Results: The 20 Artiss treatment sites consisted of hands (n=18), hand/wrist (n=1), and wrist
(n=1). The 24 staple treatment sites consisted of hands (n=18), hand/wrist (n=2), and wrist (n=1).
The Artiss treatment group required 12.3 weeks less OOT and achieved full AROM 64.45 weeks
earlier than the staple treatment group. Both of these differences were statistically significant.
The Artiss group initiated OOT with a greater functional QuickDASH score than the staple
group and rated their pain as being less than the staple group at their first OOT visit.
Conclusions: The use of Artiss™ (fibrin tissue adhesive) represents a major advance for the
fixation of hand and upper extremity grafts with immediate graft adherence. Early (POD 1)
active and passive range of motion can be initiated without fear of graft shear or loss. This early
range of motion greatly impacts a patient's functional outcome secondary to earlier return to full
AROM, less loss of grip strength and lower pain rating at initial evaluation status post graft. The
patient additionally benefits from less occupational therapy and earlier discharge.

#HS 90 The Therapeutic Potential for Using Relaxin to Treat Dupuyten’s Contracture
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Introduction: Current treatment options for patients with Dupuytren’s contractures (DC) include
steroid injections, C. histiolyticum collagenase injection, needle aponeurotomy, and excisional
surgery. Recurrence rates of from 15% to 65% have been reported. The polypeptide hormone,
relaxin, may provide yet another alternative. Prior studies point to downregulation of collagen
and upregulation of matrix metalloproteinases, including collagenase, following relaxin
dosing in fibroblasts in vitro. Reduction in smooth muscle actin content of myofibroblasts have
also been observed in animal models of fibrosis. These studies provide presumptive evidence of
therapeutic potential for relaxin to treat DC. The goal of this study was to determine whether the
relaxin receptor, RXFP1, is expressed in biopsies of Dupuytren’s nodules. Based on prior
studies, we hypothesized that RXFP1 would be present, suggesting an ability of the tissue to
respond to hormone therapy.
Methods: Fifty-one (51) open biopsies were screened using standard immunohistochemistry
methods. Rabbit antiRXFP1 IgG was used as the primary antibody (Immundiagnostik,
Bensheim, Germany). Either endometrium or myometrium was used as a positive tissue control
(relaxin receptor expression). Negative controls were run with naïve rabbit
immunoglobin. Controls were run concurrent with test specimens.
Results: Tissue samples consisting of sparse, flattened cell nuclei amidst dense ECM showed
little or no staining. Conversely, glands, blood vessels and areas of cell proliferation evidenced
staining (Figures 1-4) Positive and negative controls stained appropriately. Overall, 30%
(16/51) of the specimens stained positive for RXFP1.
Discussion: The present study suggests that most tissue representing late-stage Dupuytren’s
nodules do not express RXFP1 receptors. Prior studies have elucidated the role of cytokines and
growth factors such as TGFB1, PDGF, EGF, and IL6 in the maintenance of the myofibroblast
phenotype. Studies pertinent to hormone interaction are limited. Estrogen has been found to
repress age-related fibrosis in renal interstitial cells via ER-alpha receptor. Preclinical trials
using estrogen to abrogate vaginal adhesions has shown variable success in the absence of
eludicating mechanism of action. The current study suggests that therapeutic potential of
Dupuytren’s tissue to relaxin is associated with cell proliferative activity; advanced stage disease
would likely not benefit. Significance: Current treatments for Dupuytren’s disease are
ineffective at disease eradication. Relaxin may offer a conservative approach to treating early
stage disease. Fig. 1: No Staining
Fig.2: No Staining
Fig.3: Staining
(brown) Fig.4: Staining (brown)
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Background: Dupuytren’s disease (DD) is a complex fibro-proliferative disorder of the hand
that is often progressive and eventually can cause contractures of the affected fingers. The
increase in transforming growth factor (TGF-β1) expression has been implicated as a key
stimulator of myofibroblast activity and palmar fascial contraction in DD. Pirfenidone (PFD), is
an active small molecule with potential to inhibit TGFβ1-mediated action in fibrotic disorders.
Our recent published findings show that PFD reduced TGF-β1- mediated cellular functions
leading to Dupuytren’s through Smad signaling pathway. In the present study, the effect of PFD
on TGF-β1-mediated non-Smad signaling pathway was determined in both CT- and DD-derived
fibroblasts.
Materials and Methods: Fibroblasts harvested from Dupuytren’s disease (DD) and carpal
tunnel (CT)-derived fibroblasts were treated with or without TGF-β1 (10 ng/ml) and/or PFD
(800 μg/ml) and were subjected to Western blots analyses to determine the phosphorylation
levels of phosphatidylinositol-3 kinase (PI3K/AKT), extracellular regulated kinases (ERK1/2),
p38 and Rho family related myosin light chain (MLC).
Results: Our results show that the basal phosphorylation levels of ERK1/2, Akt and MLC and
p38 were increased by stimulating by TGF-β1 in DD-and CT-derived fibroblasts. Treatment with
PFD led to the inhibition of both basal and TGF-β1-induced phosphorylation of the above
proteins in both CT-and DD-derived fibroblasts. PFD inhibits not only expression and activation
of downstream p-Smad 2/3 effectors but also non-Smad signaling targets.
Discussion: We have previously shown that pirfenidone can effectively downregulate TGF- β1
induced phosphorylation of Smad2/Smad3, a key factor in the TGF-β1 signaling pathways. Our
present study indicates for the first time that PFD has potential to inhibit TGF-β1 induced nonSmad signaling molecules. Taken together, these in vitro results suggest PFD as a promising
candidate to inhibit both Smad and non-Smad signaling molecules stimulated by TGF-β1 that
lead to fibrosis. Further, in vivo studies are required to determine the therapeutic efficacy of PFD
in preventing DD contractures.

#HS 92 Examining the Frequency and Size of Skin Tears Following Collagenase Injection
for Dupuytren’s Contracture Related to Pre-Manipulation Contracture Size and Time to
Manipulation
Anil Akoon, MD; Joel C. Klena, MD; Kirsten A Sumner, MD
Geisinger Medical Center, Danville, PA
Introduction: Dupuytren’s contracture is a fibromatosis of the palmar fascia which can result in
digital contractures that interfere with hand function. Injection of CCH followed by digital
manipulation 24 hours later has been proven to be a safe and effective treatment. Recent
publications demonstrated that manipulation up to a week post-injection provides similar
efficacy. A common complication of CCH is volar skin tearing during manipulation. We
hypothesize that manipulation in a delayed fashion will result in fewer skin tears and that the size
and frequency of tears are directly associated with the degree of pre-manipulation contracture.
Methods: 201 consecutive digits with Dupuytren’s contracture treated with injection of
collagenase clostridium histolyticum were studied. Inclusion criteria were digits with a palpable
cord and a contracture of at least 20 degrees in the metacarpophalangeal (MCP) or proximal
interphalangeal (PIP) joint. A single fellowship trained hand surgeon performed the collagenase
injections utilizing a single dose of collagenase. Patients were randomly assigned to return
between 1-7 days post-injection for manipulation. Pre-and post-treatment contracture size as well
as the presence and size of skin tears were recorded after manipulation.
Results: Skin tears occurred in 34 of 201 digits (20.4 %). All skin tears resolved with local
wound care without further sequelae. The average contracture in patients without skin tears was
64° (32° at the MCP and 32° at the PIP, respectively). The average contracture in patients with
skin tears was 96° (51° at the MCP and 45° at the PIP, respectively). The presence of a skin tear
correlated with the size of pre-treatment contracture. Total pre-treatment contractures for patients
treated with delayed manipulation were similar to those treated with earlier manipulation 61°
versus 69°, respectively (p =0.10). There was a reduced frequency of skin tears between those
manipulated at a time greater than 4 days (14%) versus those manipulated less than 4 days after
injection (22%). The average skin tear size was 24 mm2. The average skin tear for manipulations
prior to 4 days was 26 mm2 versus 11 mm2 after 4 days (p=0.15).
Conclusion: Skin tears occurred in 20.4% of digits with an average size of 24mm2. Greater pretreatment contractures increased the risk for post-manipulation skin tears. Performing
manipulations in a delayed fashion resulted in a reduced rate of skin tears. We recommend
manipulation greater than 4 days post injection and counseling patients with larger contractures
about an increased risk for skin tear.

#HS 93 Long-Term Effects of Radiation Therapy for Benign Conditions of the Hand
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Introduction
There is increased interest in the use of radiation for benign hand conditions. Emerging literature
introduces radiation therapy for Dupuytren’s contracture and recurrent giant cell tumor of the
tendon sheath (GCTTS). Despite promising early literature, hand surgeons are wary
recommending radiation therapy for non-malignant conditions. In our practice, we have used
radiation therapy for recurrent GCTTS and to prevent recurrence after treatment of Dupuytren’s
contracture in patients with strong diathesis. The purpose of this study is to examine the longterm effects of radiation to the hand through the critical lens of a hand surgeon.
Materials and Methods
Patients who received radiation therapy for GCTTS were reviewed in clinic with special
attention to subsequent radiation effects on the hand. The Radiation Oncology Toxicity Grading
(ROTG) Late Radiation Morbidity Scoring Schema was measured, and patients were questioned
about symptoms and examined for physical findings involving their irradiated digits.
Results
A total of 6 GCTTS patients (2 men and 4 women) with a history of radiation therapy to the hand
(48 Gy in 24 fractions) presented for follow-up to examine for long-term effects of
radiation. The average patient age was 59.6 years (range 42-74 years), and the average time
since radiation therapy was 5.6 years (Range 9 months – 11 years and 1 month). Patients had an
average of 2.3 surgeries (range 1-4) on the affected digit prior to receiving radiation therapy. The
average Disabilities of the Hand, Shoulder, and Arm (DASH) score was 10.8 (range 0-28). All
patients had some erythema present at the site of radiation (see figure). Other common signs of
radiation included skin dryness, nail changes, and skin atrophy. All patients complained of
sensation changes, although only 2 of the 6 patients had abnormal moving two-point
discrimination tests. There were no confirmed recurrences of GCTTS and no evidence of skin
cancers.
Conclusion
Patients who received radiation therapy to the hand report exceptionally high levels of
satisfaction with the therapy. In our small sample, the negative effects of radiation did not seem
to worsen with time. Overall, radiation therapy is tolerated well by these patients and has a low
level of long-term morbidity in our population.

#HS 94 Derotational Pronation-Producing Osteotomy of the Radius and Biceps Tendon
Rerouting for Supination Contractures
Casey M. DeDeugd, MD; William J. Shaughnessy, MD; Alexander Y. Shin, MD
Mayo Clinic, Rochester, MN
Background: Forearm supination contractures can occur as a result of neurologic derangement
of the upper extremity. Primarily, this is observed in patients with neonatal brachial plexus birth
palsy (NBPBP). The contractures develop slowly over time and become problematic in
childhood as forearm pronation becomes necessary for activities of daily living including typing
on a keyboard, holding utensils and writing. To correct this deformity, a radial osteotomy to
realign the forearm in resting pronation is combined with a biceps tendon rerouting to prevent
recurrence. We present the largest case series to date describing the outcomes of this technique.
Patients and Methods: A retrospective review identified patients who had a radial osteotomy
and biceps rerouting for supination contracture between 2006 and 2016. Inclusion criteria
included forearm supination contracture caused by NBPBP, patients <18 years of age, and at
least 6 months of clinical and radiographic follow-up. Demographic and surgical variables,
clinical outcomes, complications, reoperations and revision were documented.
Results: There were 22 patients identified who met inclusion criteria. The mean follow-up was 3
years (range, 6 months – 9 years). There was a statistically significant difference in resting
forearm position from an average of 70° arc of motion from an average of 56° of supination
preoperatively to 14° of pronation postoperatively (p < 0.001). Correspondingly, there was an
increase in passive forearm pronation from 0° preoperatively to 66° postoperatively (p <0.01)
and expected decrease in passive forearm supination from 78° preoperatively to 41°
postoperatively (p<0.01). In total, there were no complications. Excluding revisions, there were
15 reoperations in 14 patients (63%) including 14 for hardware removals and 1 FCU to ECRB
tendon transfer for the flexion contracture of the wrist. There were 2 revisions for osteotomy
nonunion, both of which went onto eventual union. Overall survivorship free from revision
surgery was 95% at 12 month, 88% at 24 months and 88% at 60 months.
Conclusions: These are results of a novel surgical solution for forearm supination contracture
through the combination of derotational osteotomy of the radius and biceps tendon rerouting.
Our results show a significant benefit in forearm positioning and passive pronation with
excellent survivorship. This is the first study, and thus the largest series to date, to document and
report outcomes after surgical intervention for supination contracture using this technique.
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Objective:
Successful digital replantation has been reported by repairing vessels with a diameter as small as
0.4mm using supermicrosurgery techniques. Blood flow through repaired digital arteries and
veins is affected by non-modifiable factors including patient age and co-morbidities such as
atherosclerosis, renal disease, diabetes, and smoking. Beyond this, however, modifiable factors
including suture size, suture number/technique, blood viscosity, limb position, blood pressure,
vasodilatation/temperature, hematocrit, and oxygen saturation can be thought of as under
surgeon control (to varying degrees). Our goal is to determine how to optimize modifiable
factors to improve blood flow and thus replantation success rates.
Methods:
Using advanced flow dynamic theory and computer modeling (successfully modeled in larger
vessels but never in the microcirculation), we can determine the effect of various conditions on
digital blood flow (Figure 1). Linear and geometric impediments to flow can be analyzed.
Figure 1:

Results:
To maintain blood flow across an anastomosis using velocity vector plots, we have determined
that the axial blood velocity increases and a larger pressure drop occurs as the diameter of the
artery decreases in size (Figures 2-3). Analyzing axial velocity profiles using Womersley flow,
we have observed that the blood flow in the center of a vessel is driven more by blood pressure
while the blood flow closer to the vessel wall is more affected by blood viscosity (Figure 4).
When modeling parameters are kept constant, blood viscosity appears to play a larger role in
blood flow in a vessel with a diameter of 0.8mm compared to a vessel with a diameter of 1mm
(Figure 5). Viscosity plays a larger role in blood flow with an 8-suture technique compared to a
4-suture technique (Figure 6).
Figure 2:

Figure 3:

Figure 5:

Figure 4:

Figure 6:

Conclusions:
Further studies will allow us to determine at what level digital replantation can be successfully
performed and at what point it becomes futile based on vessel diameter, suture technique, and
adjustments in modifiable factors. By investigating the effect of various parameters on blood
flow, we will determine which factors can be adjusted to optimize outcomes, for instance,
modifying a patient’s temperature, blood pressure, blood viscosity via hematocrit and
anticoagulation, and limb position.

#HS 96 Investigating Patient Attitudes Towards Microvascular Free Toe Flap
Reconstructions: a Guide for Surgeons during Informed Consent
Johnny Ionut Efanov, MD; Christopher Wong, MD; Clarence Guilbault, MD; Ali Izadpanah, MD; Michel
A Danino, MD PhD
University of Montreal's Hospital Centre (CHUM), Montreal, QC, Canada

Introduction
In patients with traumatic finger and thumb defects, restauration of an aesthetic contour and gain
of sensory or motor functions can be accomplished with microvascular free toe flaps. The high
survival rate of this technique encouraged many surgeons to offer it for various indications.
However, many patients in clinical practice opt for alternative treatments when presented with
this option. The goal this study was to determine patients’ attitudes with respect to free toe flaps
and to investigate areas of informed consent that need to be addressed.
Material & Methods
An in-house survey was conceived and administered prospectively to patients with traumatic
finger amputations not amenable to emergency replantation. Patients were recruited after
undergoing amputation revision in a regional replantation referral centre. Participants were
required to complete an online survey with four components: patient demographics, Brief
Michigan Hand Questionnaire (bMHQ), utility questionnaire using the standard gamble/time
trade-off techniques and a questionnaire investigating potential reasons for refusal to partake in a
free toe flap operation.
Results
A total of 30 patients were enrolled in the study. Mean age was 47.5 ranging from 27 to 78 with
a greater representation of men (90%, n=27). Amputations occurred mostly in the context of
cooking, house chores and hobbies (80%, n=24) and affected the non-dominant hand (60%,
n=18). Mean score on the bMHQ was recorded as 83.3, with a range from 54 to 96. Utility
questionnaires yielded mean measures of 0.85 and 0.9 on the standard-gamble and time trade-off
respectively. From a list of 14 reasons why patients would opt out of a free toe transfer, a
majority of patients (70%, n=21) stated flap failure as a major source of concern, followed by
lack of clarity for risks and benefits during informed consent (63%, n=19) and by perception that
foot function will be affected (50%, n=15). Cultural/religious beliefs and complexity of
rehabilitation were not reported as reasons for refusal to undergo free toe flaps in 80% (n=24)
and 53% (n=16) of patients respectively.
Conclusions
A better understanding of patients’ attitudes and beliefs with respect to free toe flaps will allow
surgeons to better address these issues during informed consent. This survey emphasizes the
importance to discuss about failure rates, risks and benefits of the operation and donor site
morbidity of the foot.
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Introduction:
Finger amputation is the most detrimental injury in hand trauma leading to functional disability.
Success rates of digit replantation have declined due to increased cases performed by less
experienced surgeons. A training model on this highly demanding skill is not available. This
study aimed at developing a clinically relevant and applicable animal model that could be used
for training surgeons. We report on our preliminary results in using the turkey digit to simulate
replantation surgery.
Methods:
Six mature bourbon red turkeys were used in this study. After induction of anesthesia, they were
intubated and maintained on continuous isoflurane inhalation (figure 1). The middle digit was
amputated at the level of the mid-proximal phalanx in 4 turkeys and at the level of the midmetacarpal in 2 (figure 2). Steps of a replant surgery were performed including preparation of the
proximal stump and amputated digit, bone shortening and fixation using a k-wire, flexor and
extensor tendon repair (Figure 3), repair of the radial and ulnar digital nerves (Figure 4), and
anastomosis of the ulnar digital artery and the radial digital vein (Figures 5 & 6). Attempts to
isolate and repair veins on the dorsal surface were made. This was followed by skin closure
(figure 7) and application of a well-padded cast. The turkeys were placed in a sling to prevent
them from bearing weight on the foot and viability of the digit was monitored.
Results:
Anatomy of the turkey digit was very similar to the human digit. A notable difference was the
absence of repairable dorsal veins. All the replanted digits survived the immediate post-operative
period. All digits survived for at least one day postoperative (range 1 day to 10 days). Venous
congestion was accounted for the later failure of the replant, which we think is due to the
dependent position of the digit owing to the posture of the turkeys in the sling.
Conclusion:
The turkey digit has a great similarity to human digit anatomically. We believe that the turkey
digit replant model is a successful training model, which will aid in promoting surgical skills and
ultimately improve nationwide outcomes. Further experimenting with the model is warranted to
improve long term survival and outcome.
Figure 1: anesthetized intubated turkey.

Figure 2: amputated digit.

Figure 3: K-wire fixation and tendon repair.

Figure 4: nerve repair

Figure 5: arterial anastomosis:

Figure 6: venous anastomosis. Figure 7: successfully replanted digit.
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Background: The Nerve of Henle (NH) is described as a branch of the ulnar nerve (UN) in the
forearm. Studies of the NH are few. Kleinert and Mc Cabe suggested the presence of
sympathetic fibers in the NH. Balogh et al confirmed that the NH carried sympathetic fibers.
Both studies only reported the presence of the NH in less than 60% of the dissections performed.
Zancolli et al had shown the presence of the NH in all the specimens dissected (100%), and
described a strong anatomic relation between the NH and the ulnar artery.
Purpose: The purpose of this study is to evaluate and quantify the presence of sympathetic fibers
in the ulnar artery (UA) before and after is being reach by the nerve of Henle in the forearm.
Material and Methods: The UN was dissected in 7 fresh cadaveric forearms from the medial
epicondyle to the pisiform under 3.5X magnification. The NH was identified and dissected in its
course with the UA throughout the forearm. A 1 cm ulnar artery sample was obtained in each
specimen before and after the NH contact the artery. The nerve and artery samples were stained
for sympathetic fibers using Tyrosine hydroxylase antibody (ABCAM catalog no. ab62111) and
anti-rabbit Ig-HRP (Life Technologies, catalog no. 65-6120). Sympathetic fibers in the UA
samples were studied under microscope magnification.
Results: The NH was present in 100% of the specimens. Sympathetic nerve fibers were found in
all the NH studied. In all the specimens the NH travel a short distance in the forearm to join the
ulnar artery. The UA appear to present more sympathetic fibers between the media and
adventitia after the NH reaches the artery in 6 of the 7 arteries studied.
Conclusion: The NH was observed in all the forearms studied (100%). Previous studies
described the presence of NH up to 58% of the specimens. We think that the main difference in
the presence of NH is because we only used fresh cadaveric forearms. In all the cases, the NH
joined the UA in the forearm after exiting the UN, showing a strong anatomic relation between
these 2 structures. Immunochemistry confirmed the presence of sympathetic fibers in all the NH
studied. A higher concentration of sympathetic nerve fibers and migration of the nerve into the
ulnar artery suggests the NH may be a good target in the treatment of vasospastic disorders in the
hand.

#HS 99 Perforasomes of the Nerves of the Upper Extremity
Suhail Mithani, MD; Steven M. Koehler, MD
Duke University, Durham, NC

Introduction: The purpose was to examine the extrinsic perforator blood supply to the major
peripheral nerves of the upper extremity and to categorize the perforasomes of the nerves.
Materials & Methods: Total limb perfusion of the arterial system was performed with a gelatinred lead oxide mixture in cadaveric upper limbs. The perforating vessels to the radial, median
and ulnar nerves were identified, confirmed with fluoroscopy, dissected, and distances to major
anatomic landmarks were measured. Additional limbsÕ nerves were dissected and source
arteries were selectively cannulated and injected with different color inks to assess specific
perforator contribution to extrinsic nerve perfusion. The nerves were then sectioned and
examined for internal staining. The perfusion of each nerve was then calculated among all
specimens.
Results: The radial, median and ulnar nerve perforators were mapped (Figure 1). The
perforasomes of radial, median and ulnar nerves were mapped (Figure 2). The distal portion of
the superficial radial nerve (SRN) was hypoperfused. The posterior interosseous nerve (PIN) was
hypoperfused at the supinator muscle and distally. At and proximal to the carpal tunnel, the
median nerve was hypovascular. Proximally, 25% of the median nerve in the forearm was
hypovascular, corresponding to the pronator teres. At GuyonÕs canal and the flexor carpi ulnaris
(FCU) the ulnar nerve was hypovascular.
Conclusions: Our findings demonstrate that peripheral nerves can be divided into perforasomes.
Each perforasome carries a specific flow pattern, which does not overlap. The extrinsic perfusion
of peripheral nerves is highly segmental. Hypoperfusion within the nerves correspond to
common sites of compression: carpal tunnel and pronator teres for the median nerve, supinator
for the PIN, distally for the SRN, and GuyonÕs canal and the FCU for the ulnar nerve. Our data
suggests that the sites of common compression neuropathies are potentially predisposed to
ischemia based on their lack of extrinsic vascularization, warranting further study to investigate
this correlation.
Figure 1: Upper Extremity Nerve Perforators

Figure 2: Upper Extremity Nerve Perforasomes and Perfusion

#HS 100 Meidan Nerve Conduction Velocity after Distal Radius Fracture Fixation with a
Volar Locked Plate
Stephen Y. Liu, MD1; Gabriella DiBernardo, BS1; Kia M. Washington, MD2; Robert J. Goitz, MD1; John
R. Fowler, MD1
1
University of Pittsburgh, Pittsburgh, PA; 2McGowan Institute for Regenerative Medicine, Pittsburgh, PA

Purpose: To determine median nerve conduction velocity delay in patients after distal radius
fracture and the impact operative fixation with a volar locking plate has on these findings. We
hypothesized that a significant percentage of patients would have nerve conduction evidence of
carpal tunnel syndrome after initial injury and that surgical fixation with a volar plate would
have a minimal impact on median nerve latencies.
Methods: This is a prospective cohort study of fourteen asymptomatic patients that underwent
treatment of a distal radius fracture with a volar locking plate. All patients were operated on
within 2-weeks of injury. On the day of surgery and at the 6-week follow-up, patients were
evaluated via clinical exam, quickDASH, and a nerve conduction study using a hand-held device
– ADVANCED-NCS (NeuroMetrix;Waltham, MA). Nerve conduction velocities of the
contralateral limb at the 6-week visit were used as a baseline. Pre-operative and post-operative
nerve function was compared to baseline using a 2-tailed student t-test. The latency values were
assessed for correlation to the quickDASH using the Pearson coefficient. Significance was set to
p < 0.05.
Results: Asymptomatic patients after distal radius fracture have a 28% incidence carpal tunnel
syndrome as defined by median distal sensory latency. Distal sensory latencies of the median
nerve were 3.64 ± 0.32ms at baseline, 3.761 ± 0.70ms after fracture, and 3.81 ± 0.52ms postoperatively. Distal motor latencies of the median nerve were 3.91 ± 0.59ms, 3.60 ± 0.68, and
3.88 ± .36ms at respective time points. There was no significant difference between baseline,
pre-operative, and post-operative median nerve latencies. Patient QDASH scores improved from
an average of 77 to 46 points in the 6-weeks they were followed. QDASH scores showed weak
correlation, r = 0.091-0.166, to NCV latencies.
Conclusions: There is a subset of asymptomatic patients that will have nerve conduction
velocities diagnostic of carpal tunnel syndrome after distal radius fracture. Surgical fixation with
a volar locked plate in our series did not prolong median nerve latency across the wrist and no
patient required carpal tunnel release post-operatively.
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Introduction: The use of surgical scissors or a scalpel on a hard surface such as a tongue
depressor are conventional techniques for preparing human peripheral nerve for coaptation.
However, previous studies have demonstrated that use of these instruments can lead to crushing
at the nerve end and/or uneven cuts, and may result in poorly aligned fascicles at the coaptation
site. This study investigated the use of a circumferential constraint around the nerve in
conjunction with an optimized (sharp, thin) blade in order to minimize crush damage and
fascicular distortion during cutting.
Methods: Sectioning of thawed, 1-2 mm diameter human cadaveric nerve was performed using
surgical scissors as well as #10 and #21 surgical scalpel blades each with a tongue depressor or a
circumferential constraint. A separate nerve was used for each cut. Diameter of the nerve was
measured before and after resection to determine the percentage of deformation. Immediately
following resection, nerve sections were prepared for SEM imaging by fixation and drying using
the critical point technique. Mounted nerve sections were then imaged under high vacuum at an
accelerating voltage of 10 kV.
Results: Resection using the circumferentially constraining device resulted in diametric
deformation of 5-10% as well as visibly preserved localization of nerve fascicles and
interfascicular perineurium compared to cutting without circumferential constraint. Use of
surgical scissors resulted in 15% deformation with destruction of observable interfascicular
perineurium and obscured nerve fascicles. Use of a blade with a tongue depressor resulted in
20% deformation, destruction of interfascicular perineurium, and visible relocation of nerve
fascicles (Figure 1).
Conclusion: Established surgical techniques for nerve end preparation result in ultrastructural
destruction of internal nerve architecture due to un-constrained shear forces seen when utilizing
conventional surgical instrumentation. A surgical device employing circumferential constraint of
the nerve during resection can minimize destruction of intraneural structure at the resection
interface and preserve nerve fascicle integrity. Preservation of ultrastructural nerve architecture
through the use of a circumferentially constraining device has the potential to optimize axonal
alignment, which may affect functional outcomes post-surgery.

#HS 102 A stepwise surgical algorithm using nerve transfers for the treatment of upper
Extremity acute flaccid myelitis
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Background: Since 2013, there has been an abrupt increase in upper extremity acute flaccid
myelitis (AFM), attributed to a new subtype of enterovirus compromising the spinal cord anterior
horn cells. Acute treatment is largely supportive and functional recovery is infrequent. We
propose that nerve transfers are an effective method for restoring clinically significant function. In
this study, we describe our stepwise surgical algorithm of nerve transfers for the treatment of upper
extremity AFM and present the functional outcomes to date.
Methods: Pediatric cases of AFM were evaluated at the onset of paralysis and at 3-month intervals,
using the Medical Research Council (MRC) scale for muscle strength. Patients were stratified by
the level of upper extremity weakness. Those without early functional recovery (≥M3) were
offered surgery by 5-6 months for total paralysis, 6-9 months for shoulder / elbow weakness, and
9-12 months for isolated shoulder weakness. Late-presenting patients (12-24 months) were
offered primary nerve transfers as soon as possible. Nerve transfers were performed in 1-2 stages
based on the severity of the deficit (Figure 1). Sequential intercostal and phrenic nerve transfers
were separated by 3 months. Follow-up ranged from 6-12 months.
Results: Six patients (2.8-15 years) with upper extremity AFM were treated with nerve transfers
(Table 1), with the time from illness to surgery ranging from 5.1-19.6 months. Average hospital
stays were 2-5 days. There were no major surgical complications. Patient 1, presenting at 12-14
months with poor shoulder abduction (right M1, left M3-), successfully recovered M4 function
bilaterally 3-5 months following staged nerve transfers. Patient 2, presenting at 19 months with
no shoulder and elbow function (M0), achieved M2- shoulder abduction, M2 elbow flexion, and
M4 elbow extension 12 months postoperatively. Three patients with total paralysis underwent
first-stage intercostal nerve transfers, with one patient thus far completing second-stage videoassisted phrenic nerve transfer.
Conclusions: Nerve transfers for AFM are limited by a paucity of donor nerves, as even
extraplexal donors (ex. CN XI) can be compromised by the virus. We have developed a stepwise
surgical algorithm, utilizing innervation to the respiratory muscles to restore upper extremity
function. Early outcomes are promising.
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Background
Following traumatic or oncologic nerve amputations, 20% of patients will develop painful
neuromas resulting from aberrant axonal regeneration. Previous studies suggest that isolation of
the nerve end within a cap following primary amputations and neuroma revisions may prevent or
reduce neuroma pain. This study investigated the efficacy of a novel porcine small intestine
submucosa (SIS) nerve cap to prevent a pain response in an established rodent tibial nerve
neuroma transposition model (TNT).
Methods
Fifty-seven (57) Sprague-Dawley rats were evaluated using the TNT model. Tibial nerves were
ligated, transected, and trans-positioned to the lateral aspect of the hindlimb. The nerve stumps
were either treated with a nerve cap containing spiral chambering (NCs), a Nerve Cap containing
a center partition (NCp) or an Open Tube (OT). Surgical Control (SC) nerve stumps remained
untreated. All trans-positioned nerves were secured subcutaneously with a single ligation suture.
Weekly pain response testing was conducted by mechanically stimulating each nerve end transdermally using a calibrated von Frey monofilament and observing the animal for hindlimb
withdrawal or vocalization. The animals were euthanized at 8 and 12 weeks. Tissues were
explanted, embedded, sectioned longitudinally, and stained with Neurofilament 200. Quantitative
measurements of axon density were obtained using image analysis of optical density (OD) within
the nerve stump.
Results
At 8 weeks the pain response was statistically higher in the SC group compared to the NCs group
(p=0.01). At 12 weeks the pain response in the SC group was statistically higher than all other
groups (p<0.05). Conversely, at 8 and 12 weeks, the SC group showed statistically lower OD of
neurites extending within the samples compared to all other groups, NCs, NCp, and OT
(p<0.001). Given the inverse relationship between axon density and collagen, the decrease in OD
measure is indicative of increased collagen deposition and associated neuroma formation.
Conclusions
Decrease in OD measurements at the site of a regenerating nerve stump is associated with
increased collagen deposition and disorganized axonal outgrowth, features that signify neuroma
formation. The investigational porcine SIS nerve cap effectively reduced behavioral pain
responses and increased optical density of the regenerating nerve stump predicting a reduced
likelihood of painful neuroma formation. Future application of the nerve cap in the treatment
residual limb patients may provide relief from symptomatic neuromas, thus improving an
amputee’s tolerance of his or her prosthetic while also decreasing the incidence of painful
neuromas.

