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RF Poster 01: The Impact of Carpal Tunnel Release on Rural Healthcare

Systems
Category: Hand

Hand and Wrist;Nerve;Practice Management
Level 4 Evidence

Joseph Meyerson, MD

Hypothesis

Rural plastic surgery is a rarely discussed topic. Previous research has demonstrated that chief
executive officers (CEO) of hospitals doubt the financial impact of a plastic surgeon and lack an
understanding of plastic surgeon’s routine practice habits. We opted to review a single surgery,
carpal tunnel release, of a single hand surgery trained, plastic surgeon in rural Oregon. The aim
of this project is to understand, discover and highlight the impact of a plastic surgeon in the rural
setting.

Methods

A retrospective review was performed from 2014-2017 of a single rural surgeon’s carpal tunnel
release, from start date to present. Outcomes measured included number of cases, financial
payments by insurance company to the surgeon and the surgery center, distance traveled for
patients.

Results

During the study period, 659 endoscopic carpal tunnel releases have been performed with a
total collection of $1,208,230 ($408,394 to the surgeon and $799,836 to the surgery center).
Total revenue was calculated per wrist. Medicare payment per wrist was on average $1,155,
private insurances paid $2,260 on average per wrist. Patients on average traveled 1 hour and 17
minutes to see this rural based surgeon.

Summary Points

Carpal tunnel release is 27% of the surgeon’s practice and purposely only captures a snapshot of
the routine portion of a plastic surgeon’s ability. The financial information in this study dovetails
with the fact that these patients are traveling great distances to been seen in a rural practice for
an extremely common issue. Without this surgeon in this rural setting, patients’ travel times
would dramatic increase over already burdensome distances. Hopefully this study demonstrates
the dramatic impact a plastic surgeon may have in a rural setting. Perhaps this new data and
information from previous studies will display to hospital administrators the substantial impact
plastic surgeons have in a rural community, both medically and financially.



RF Poster 02: Wide Awake Carpal Tunnel Release in Patients with

Psychiatric Diagnoses at a Military Medical Center
Category: Hand

Hand and Wrist;Nerve;Practice Management
Level 4 Evidence

Haripriya Ayyala, MD

Hypothesis

Wide awake hand surgery is widely used for carpal tunnel release, one of the most common
hand procedures performed in military medical centers. In this patient population, there is an
increased prevalence of psychiatric disorders. We propose that there is no difference in
operating time, need for sedation, or complications in the general military patient population
versus those with a psychiatric history.

Methods

A retrospective cohort study was performed on 58 open carpal tunnel releases at a military
medical center from January 2013 to January 2017 by a single surgeon. Patients were divided
into two groups: patients with no psychiatric history (n=33) and patients with psychiatric history
(n=25), including post-traumatic stress disorder, anxiety disorder, bipolar disorder, depression,
substance abuse, or panic disorder. Primary endpoints included operation time, and
complication rate. The data was analyzed utilizing Pearson’s chi-squared for nominal variables,
and independent two tailed t-test and analysis of variance for quantitative variables.

Results

Fifty-nine percent of patients successfully underwent wide awake hand surgery while 41%
required sedation. Patients with no psychiatric history had a 45.5% rate of requesting sedation
compared to 36% in those with a psychiatric diagnosis. No patients converted from wide awake
surgery to sedation. There was no statistically significant difference in operation time, time in the
operating room, or complication rate between all groups.

Summary Points
e Wide awake hand surgery is an excellent technique that can be safely used in patients
with a history of psychiatric illness
e Without the need for monitored anesthesia care, the cost for carpal tunnel releases done
in military medical centers could decrease dramatically



RF Poster 03: Flexor Tenosynovectomy Effectively Treats Recurrent

Carpal Tunnel Syndrome
Category: Hand

Hand and Wrist;Nerve
Level 4 Evidence

Chase Kluemper, MD

Hypothesis

The etiology of recurrent carpal tunnel syndrome (CTS) is unclear, and outcomes following
secondary surgery in this demographic have been poorer than primary surgery. While there are
multiple surgical options available to the hand surgeon for recurrent CTS, there is no consensus
on the optimal procedure. Fibrosis and hypertrophy have been identified in the flexor
tenosynovium in these patients. The authors examine a large case series of patients undergoing
flexor tenosynovectomy for recurrent carpal tunnel syndrome and hypothesize that patients'
satisfaction with index procedure is high.

Methods

A retrospective chart review was performed of 108 cases of FTS for recurrent CTS from 1995 —
2015 by four attending surgeons at one institution. Demographic information, symptoms and
outcomes including satisfaction were among the data recorded. A phone survey was conducted
on available patients where QuickDASH and satisfaction were assessed for long-term data.

Results

Average office follow-up was 12 months. Average age was 57.5 years. 104 (96%) reported
symptom improvement and 48 (44%) reported complete symptom resolution. 40 patients were
available for long-term follow-up at an average 6.75 years post-operatively via phone interview.
Average QuickDASH score was 31.2 in these patients. 36/40 (90%) were initially satisfied at last
office visit, and 31/40 (78%) were satisfied at average 6.9 years, a maintenance of satisfaction of
86%. Satisfied patients were older (58 years) than unsatisfied patients (51 years). Non-diabetics
were 12.9 times more likely to report symptom improvement at last office visit.

Summary Points
e Both long-term satisfaction and QuickDASH scores in our cohort are consistent with or
better than published results from nerve-shielding procedures.
e Adecrease in both carpal tunnel volume and potential adhesions of fibrotic or
inflammatory synovium contribute to the benefits of this procedure.



e Patients who are initially satisfied with flexor tenosynovectomy for recurrent carpal
tunnel syndrome will likely remain so over time
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RF Poster 04: Ultrasound Accurately Measures Presence, Length and

Diameter of the Palmaris Longus Tendon
Category: Hand

Hand and Wrist;Nerve;General Principles
N/A - not a clinical study

Christine Cleora Johnson
Emil Stefan Vutescu, MD
Theodore Miller, MD
Ogonna K. Nwawka, MD
Steve K. Lee, MD

Scott W. Wolfe, MD

Hypothesis

Inadvertent harvest of the median nerve is a devastating and avoidable complication of palmaris
longus (PL) tendon harvest. Accurate assessment of PL presence and dimensions preoperatively
would minimize this risk, and simultaneously assure the harvest of adequate donor material.
The purpose of our study was to determine the ability of ultrasound to accurately detect the PL
and its dimensions. We hypothesized that ultrasound would accurately predict the presence,
length and diameter of the PL tendon.

Methods

17 cadaveric upper extremities were studied using a LOGIQ E9 ultrasound system (General
Electric Healthcare, Milwaukee, WI). Two fellowship-trained musculoskeletal radiologists
assessed PL tendon presence, as well as its length and diameter. Each wrist was explored
through a 2cm transverse wrist incision, and the tendon, when present, was harvested with a
tendon stripper and measured. A two-way mixed consistency intraclass correlation coefficient
(ICC) was used to assess inter-rater reliability and agreement between surgical and ultrasound
measurements.

Results

The PL tendon was present in 13 of 17 specimens for a prevalence of 76%. Both radiologists
correctly identified the tendon in all 13 specimens for a sensitivity of 100%. Both radiologists also
accurately identified tendon absence in the remaining four specimens for a specificity of 100%.
Ultrasound assessment of length (mean, 10.9cm) correlated with surgical measurements of
tendon length (mean, 12.2cm, ICC: 0.97,ICC: 0.97, 95% Cl 0.92-0.99), as shown in Figure 1.
Ultrasound measurements of tendon diameter (mean, 0.54cm) also correlated with surgical



measurements (mean, 0.50cm, ICC: 0.79,95% Cl 0.32-0.94), as shown in Figure 2. Intraclass
correlation coefficient between the radiologists’ measurement of PL tendon dimensions was
almost perfect (ICC: 0.97,95% Cl 0.89-0.99).

Summary Points
e These data demonstrate that ultrasound can determine palmaris tendon presence,
length, and diameter with excellent accuracy and almost perfect inter-observer reliability.

e Ultrasound is a useful tool for preoperative evaluation of the palmaris longus tendon that
may increase patient safety.



RF Poster 05: Improving Strength and Quality of Epitendinous Repairs
Category: Hand

Hand and Wrist;Elbow and Forearm
N/A - not a clinical study

Angel Francisco Farinas, MD

Hypothesis
Including another strand of suture increases the strength of the different types of Epitendinous
repair and does this affect gliding?

Methods

Caprine extensor carpi ulnaris from goats were were harvested and trimmed to 4 cm. These
were transected in half and divided in 4 groups depending on the amount of strands and type of
repair: Single suture Running (SR), Single suture Locking (SL), Double suture Running (DR) and
Double suture Locking (DL). After being sutured with 6-0 Prolene, they were tested with an
Instron 5542 and energy at the break was assessed (gf/mm). In order to test gliding, we
harvested a human 5th metacarpal bone with its correspondent A2 pulley. The remaining
tendons were passed through the pulley and gliding resistance was measured. A pre and post
repair value was obtained; a ratio was elaborated to normalize our samples. IBM SPSS Statistics
24 was used to perform all statistical analysis. Independent sample t-tests were performed to
compare group sample means. P-values < 0.05 were considered significant

Results

The first phase of the project we noticed that the SR had a energy at break of 9339.71 +
1630.212 gf/mm, the SL group 9629.96 + 1476.45 gf/mm and the DR 9600.221 + 976.087
gf/mm, with no statistically significant difference between the 3 groups. The DL group was
significantly higher at 14740.664 + 2596.586 gf/mm with statistical significance (p<0.05) Knowing
this, we decide to compare SR to DL for gliding. We notice that the SL had less than half of the
resistance than DL ( 0.018 +0.004 N/mm and 0.049 +0.015 N/mm, respectively) with statistical
significance (p<0.05)

Summary Points
e Using a single suture for running Epitendinous repair is no different than locking with a
single suture or using an extra sutures strand in a running fashion
e Performing a double suture locking technique is significantly stronger that the previous
mentioned repairs with the down fall that produces more resistance when we consider
gliding.
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RF Poster 06: Lessons Learned: Trapeziectomy and Suture Suspension

Arthroplasty for Thumb CMC Osteoarthritis
Category: Hand

Hand and Wrist;Diseases and Disorders
Level 4 Evidence

Ashley L. Pistorio,MD,MS

Hypothesis

We will describe refinements of the technique made by a single surgeon for trapeziectomy and
suture suspension arthroplasty for thumb carpometacarpal (CMC) osteoarthritis after 220 cases
over four years.

Methods

This study includes data from 77 patients who underwent treatment using this technique
comparing postoperative results with preoperative assessment. The surgical technique, including
tips and modifications to avoid known possible complications with this method, is described.

Results

All patients in this study had advanced Eaton stage Il or IV osteoarthritis. Grip strength and key
pinch showed statistically significant improvement, and the improvement in palmar pinch
approached significance. Pain scores were significantly decreased with over one half of the
patients rating their pain at O postoperatively. The overall complication rate was very low and
improvements in technique were made to mitigate any future occurrence of these
complications.

Summary Points

e This surgical technique for the treatment of thumb TMC joint arthritis achieved pain relief
and recreated ligamentous support of the base of the first metacarpal to resist proximal
migration after trapeziectomy, providing an increase in grip strength and key pinch with
return of range of motion early in the postoperative period.

e Refinements on this technique through a large volume single surgeon experience provide
technical tips for optimizing outcomes.

e We feel that early adopters of new surgical techniques should share the small but vital
details of the procedure that often make the difference between surgical struggles and
trouble-free successes.



RF Poster 07: An In-Depth View of Hand Injuries of Coal Miners in
Southern West Virginia With a Focus on Injury Trends Over the Last

Decade
Category: Hand

Hand and Wrist;General Principles;Practice Management
Level 3 Evidence

Ravi Viradia
Frank H. Annie
Hayden Moore
John David Hayes

Hypothesis

The implementations of safety policies in coal mining have helped to decrease the rate of injury
and fatalities in miners significantly, however, hand injuries remain common injuries observed in
coal miners. Therefore, this study reviews the last ten years of data and describes the incidence
rate and patterns of hand injuries in coal miners. To our knowledge, there are no publications
that have evaluated specific hand injuries in coal mining. The goals of this study were to
understand the trend of coal-related hand injuries treated at Charleston Area Medical Center
and to realize if specific fingers had higher rates of injuring.

Methods

We evaluated patient demographics, mechanism and type of injury, co-morbid conditions,
substance use, and patient outcomes. This study is a retrospective review of patients with coal
mining hand injuries included in the trauma database. The sample consists of coal mine workers.
All patients had to meet the study criteria and were admitted during the study period of January
1, 2005, through March 31, 2015. Sample size was 104. Data was collected in an Excel
Spreadsheet. Stata 11.2 was used to conduct a multinomial logistic regression.

Results

Variables collected are as follows: A total number of coal miners were 104. With an average age
of miners being similar in age demographics at 19-62. The most common injuries were fractures
at 42.3%-(47/104) followed by amputations at 26.9%-(28/104). The index finger had an overall
higher rate of injury at 28.8%-(30/104). The surgical interventions were most commonly
performed by, Plastic Surgery (n=56), Other (n=36), Orthopedics (n=7), Trauma (n=4),
Neurosurgery (n=1). The middle finger appears to have a suggestive relationship with injuries as
a whole at (p=0.49). Smoking was the most prevalent co-morbidity followed by hypertension.



The highest incidence of injury was in 2010 at 15%, beginning with 2005 at 7.9% and ending at
2015 at 3.6%, which showed a decrease in overall injury rate of 219% from 2005 to 2015.

Summary Points

e WV coal mining hand injuries have fallen drastically from the periods of 2005 to 2015
with the implication of stricter enforced coal mining safety laws that have aimed to
reduce coal-mining injuries over the past decade

e Specific injuries and specific years in the past decade, in the coal industry, pose a higher
risk for hand injuries

e Continuing to bring this information to light will allow us to help provide a picture of coal
miner’s injuries
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RF Poster 08: Annual Trends in Traumatic Digit Amputation Mechanisms
Category: Hand

Hand and Wrist
Level 4 Evidence

Andrew P. Harris, MD

Avi D. Goodman, MD
Joseph A. Gil, MD

Neill Li, MD

Alexander Kuczmarski, MS
Julia A. Katarincic, MD

Hypothesis

Digit amputations are one of the most common injuries managed by hand surgeons and can
pose significant burdens to patients and society. The purpose of this study was to describe the
annual trends in traumatic digit amputation mechanisms presenting to our institution.

Methods

After IRB approval, our institution’s Emergency Department (ED) database and orthopedic billing
department database were retrospectively examined for all patients presenting with traumatic
finger and thumb amputations from January 2010 to December 2015. Inclusion criteria was
defined as any patient presenting with presenting with partial or complete amputations through
verdan zones | or Il presenting for definitive care. All patient information was entered into
REDCap, including demographic information, digits amputated, date of injury, mechanism of
injury (crush, laceration, avulsion, bite, blast, saw, snowblower, lawnmower), and verdan flexor
tendon zone(s) of amputation.

Results

Our cohort consisted of 572 patients with 719 traumatic digit amputations. An average of 48
patients presented each month for treatment of a traumatic digit amputation. Blast and
snowblower amputation mechanisms demonstrated the most yearly variability with 75% of
patients with blast amputations presenting in July and August and 88% of patients with
snowblower amputations presenting in January and February (Figure 1). Crush mechanism
amputation demonstrated a bimodal distribution with apexes in March and August. Laceration,
and saw mechanisms were relatively constant with an average of 8, 3.6, and 12 patients
presenting each month for treatment.



Summary Points

e Mechanism of digit amputation vary significantly depending on the time of year

e The majority of blast mechanism amputations occur in the summer months of July and
August

e Snowblower amputation mechanisms of amputation occur primarily in the winter
months of January and February

e Given these amputation injuries occur predictably in specific times of the year, focus on
public education and awareness, and development of tool and machine safeguards have
the potential to prevent these potentially debilitating injuries
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RF Poster 09: Thrombolytic Salvage of Threatened Frostbitten Upper

Extremities and Digits: A Systematic Review
Category: Hand

Hand and Wrist;Diseases and Disorders;General Principles
Level 4 Evidence

James Drinane, DO
Vasanth Kotamarti, MD
Lakshmi Nair, BSci
Casey O’Connor, MD
Malcolm Roth, MD
Ashit Patel, MBChB

Hypothesis

Frostbite is a thermal injury that results in soft tissue loss and can lead to amputation in severe
cases. Vascular thrombosis following injury causes ischemic tissue damage. Threatened
extremities may be salvaged with thrombolytics to restore perfusion. The authors performed a
systematic review to determine if thrombolytic therapy is effective and to identify patients who
may benefit from it.

Methods

Pubmed, EBSCO and Google Scholar were queried using the key words “thrombolytics”,
“frostbite”, “fibrinolytics” and “tPA”. Studies written after 1990 in English language journals met
inclusion for criteria. Exclusion criteria were failure to delineate anatomic site of injury, failure to
report number of limbs salvaged, animal studies and non-English language publications.
Thrombolytic therapy was defined as intra-arterial or systemic IV administration of tPA,
alteplase, urokinase, streptokinase or any tPA derivative.

Results

A total of 42 studies were identified from our search. 11 studies satisfied criteria for inclusion in
the systematic review. Five studies were retrospective cohort studies, two were case series and
four were case studies. A total of 555 upper extremities and upper digits in 189 patients were
treated with thrombolytics and 95 amputations performed. Angiography was performed in cases
of severe frost bite, and thrombolytics were administered when perfusion was compromised.
The most common means of thrombolysis was catheter directed tPA and heparin and one study
reported intravenous systemic thrombolytic therapy. The most common duration of therapy was
24 hours. Limb salvage rates ranged from 47% to 100% with a weighted average of 78.2%.



Summary Points
e Frostbite is a thermal injury distinct from burns with different management.

e Thrombolytics are emerging as possible treatment of severe frostbite.

e Thrombolytics may be beneficial by promoting tissue salvage in upper extremities and
digits and preventing amputation.

e More research is necessary to determine the ideal treatment protocol for severe

frostbite



RF Poster 10: Intravenous Regional Anesthesia Using a Forearm
Tourniquet: A Safe and Effective Technigue for Outpatient Hand

Procedures
Category: Hand

Hand and Wrist;General Principles;Practice Management
Level 4 Evidence

Natalie J. Vaughn, MD
Niraja Rajan, MD
Michael E. Darowish, MD

Hypothesis

A Bier block can achieve anesthesia of an entire extremity distal to a tourniquet without injecting
directly into the surgical site; this preserves anatomy, avoids obscuring anatomic variants within
local anesthetic induced edema, and anesthetizes a wide area, which allows both extension of
surgical incisions or multiple procedures to be performed with a single anesthetic technique
(1,2,3). We hypothesize that the use of a forearm tourniquet, rather than a traditional brachial
tourniquet, is a safe, well-tolerated, and effective anesthesia technique for outpatient hand
surgery.

Methods

All cases in which adult patients underwent outpatient hand procedures with use of a Bier block
by a single surgeon over a four-year period were reviewed. Additional sedation was provided at
the request of the patient; medications utilized were at the discretion of the anesthesiologist.
Data collected included patient demographics and medical history, type of procedure(s)
performed, anesthetic-related complications, tourniquet time and settings, procedure and in-
room times, and doses of medications administered intra-operatively and post-operatively.

Results

319 patients were included, 103 from the university hospital and 216 from an ambulatory
surgery center. The most commonly performed procedures were carpal tunnel releases (205
cases) and trigger digit releases (83 cases). Most patients received a 125 mg dose of lidocaine for
the Bier block; many also received a small amount of fentanyl, midazolam, and/or Propofol. 23
patients received no additional medications beyond the Bier block. 22% of patients received
additional fentanyl or midazolam after the incision was made. No patients required conversion
to general anesthesia. There was one complication identified in this series, for a complication
rate of 0.3%. The affected patient experienced paresthesias and tinnitus; this resolved without



need for additional intervention and the patient was discharged after 45 minutes in the recovery
room. The average procedure time was 18 minutes (SD 5.6 minutes) and the average tourniquet
time was 24 minutes (SD 4.3 minutes). The in-room time was significantly longer at the university
hospital (45 minutes, SD 6.8 minutes) when compared to the ambulatory surgery center (36
minutes, SD 6.4 minutes), p < 0.05. Patients were discharged at a median of 49 minutes post-
operatively. Only 9.1% of patients received supplemental analgesia in the post-anesthesia care
unit prior to discharge.

Summary Points
e Regional anesthesia achieved with a forearm tourniquet and intravenous local anesthetic
provides adequate pain control, permits timely discharge home, and has a low
complication rate.
e A Bier block should be considered for use in outpatient hand procedures.
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RF Poster 11: Our Initial Experience with PONTIS Tendon Repair System

in Traumatic Hand Injuries
Category: Hand

Hand and Wrist;Elbow and Forearm
Level 3 Evidence

Daniel W. Maxwell, DO
Karan Desai, MD
Robert Fang, MD
Diane Payne, MD
Angela Cheng

Hypothesis

Flexor tendon injuries remain a common surgical disease requiring prompt intervention with
complications serving only to prolong recovery. The PONTIS multifilament braided steel tendon
repair system (PFRS) provides a durable alternative to traditional forearm tendon repair in urban
populations.

Methods

We reviewed the charts of patients undergoing tendon repair with PFRS in the upper extremity
between February 2015 to September 2017. All patients presented through our trauma triage
service with acute traumatic hand injuries. Surgeries were performed by 3 surgeons on two
teams: Plastic and Reconstructive or Orthopedic surgery.

Results

Our cohort consisted of 70 patients with an average age of 38.1 + 14.4 years. The typical
demographic profile included males (50; 71.4%) who are right handed (58; 82.9%) laborers (25;
35.7%), receiving laceration injuries (54; 77.1%) at zone 2 (22; 31.4%). Median follow up time
was 75 days with a range of 0 — 688 days. Fractures, arterial injuries, and nerve injuries were
presentin 21.4% (n = 15), 24.3% (n =17), and 61.4% (n = 43) of cases respectively. The average
number of tendons injured per case was 3.7 + 3.4. Eleven patients (15.7%) were lost to follow-up
and 9 (12.9%) patients developed complications which included digital arterial thrombosis,
tendon adhesions, flap ischemia, and PFRS device failures (n = 4; 5.7%). On analysis, degloving
injuries (OR 14.7; Cl 2.05—-111.1; p = 0.008) were found to be an independent risk factor
developing a complication while absence of active insurance was shown to be protective (OR
0.17; C1 0.03 —0.91; p = 0.038). In addition, the use of an epitendinous suture was not
significant, but trended towards providing a protective effect against complication rates when
using the PFRS.



Summary Points
e PFRSis a durable alternative to traditional tendon repair methods in the hand
e PFRS has similar complication rates and profile compared to traditional suture repair
e PFRS may decrease operative time in exchange for increased cost



RF Poster 12: Near Normal Hand Function after Pollicization of Index

Finger Following Traumatic Amputation of Thumb: A Case Report
Category: Hand

Hand and Wrist
Level 5 Evidence

Thilakshi Upamalika Subasinghe, MD
Kavinda Rajapaksha, MD

Manola Nanayakkara, MBBS

Kolitha Karunadasa, MD

Dammika Abyewickrama Dissanayake, MD

Hypothesis

Functional thumb is critical to overall hand function. Therefore amputation of the thumb is a
severe disability. Pollicization is the reconstruction of a functionally and aesthetically acceptable
thumb using the index finger. It is a complex procedure with multiple drawbacks and
dissatisfaction. We report a case with successful outcome of Pollicization following traumatic
amputation of the thumb.

Methods

A 29 year old Navy solider presented with an isolated amputation of the R/Thumb at the base of
the 1st metacarpal bone following clean sword cut injury 2 years ago. This was not re-implanted
at the time of the incident. Patient was investigated and examined properly for vascularity and
planned for the Pollicization with written informed consent. Current technique of Pollicization
was approached in a step-wise manner to avoid missing the crucial steps (Incision, dissection of
neurovascular bundle, osteotomy & re positioning and muscle stabilization). Patient underwent
supervised occupational therapy post-operative.

Results

Post operative patient was followed up to evaluate satisfactory functional length of the neo-
thumb, stability, mobility (abduction, opposition, flexion, grasping, pinch- types, strength and
function), sensation and patient related appearance. Patient had an aesthetically acceptable
thumb with near normal functional outcome where he is able to perform daily activities of living.
The disabilities of the arm, shoulder and hand (DASH) score is 5.8.



Summary Points

Pollicization serves as an excellent adjunct for the treatment of traumatic thumb amputation.
However final outcome depends on the initial nature of the trauma, proper patient selection,
technical skills and post-operative rehabilitation.
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Hypothesis
A pedicled metacarpal bone flap can be used to reconstruct a mid shaft defect of an adjacent
metacarpal bone.

Methods

A 20 year old right hand dominant male presented to our hospital after a motor vehicle accident
sustaining avulsion injury of his left index finger to the metacarpal neck, and open comminuted
fracture to the of the middle finger metacarpal neck and shaft. Using the spare parts concept
and anatomical dissections that defined the vascular supply to the 2nd metacarpal pioneered by
Pierer et al, a plan was devised. The 2nd metacarpal shaft was pedicled on the 3rd dorsal
interosseous muscles and rotated into the corresponding defect of the 3rd metacarpal.

Results

The patient was immobilized for four weeks then was fashioned into a dynamic extension splint
because extensor tendon rebalancing and grafting was also performed. At six month follow-up,
the patient is doing well with good bony union.

Summary Points
e This case report reveals the feasibility of utilizing a pedicled bone flap for reconstruction
of a metacarpal shaft defect
e Additional studies evaluating union rates when compared to non-vascularized bone grafts
in contaminated wounds would help advance the utility of this procedure.
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Hypothesis

The authors hypothesize that a cost-minimization analysis of metacarpal fracture fixation in
Minor Surgery versus Main Operating Room at a tertiary care centre in Calgary, Alberta, Canada
would demonstrate significant cost savings for fixation in Minor Surgery, from the institutional
perspective.

Methods

Data was extracted from the Operating Room Information System and the Business Advisory
System by a financial analyst. All data was based on actual expenses from the 2016-2017 fiscal
year (CANS). Cost data included: staffing, supply, Day Surgery, Post-anesthesia Care Unit (PACU),
and Anesthesia (anesthesiologist and equipment) costs. Surgeon and hardware costs were
deemed neutral and excluded.

Results

The cost of metacarpal fixation in Minor Surgery was $333, compared to $4517 in the Main
Operating Room, after surgeon and hardware costs were excluded. Staffing costs were a major
contributing factor to cost by location ($100 in Minor Surgery versus $1311 in the Main
Operating Room), largely attributable to 0.5 nursing staff per room in Minor Surgery compared
to 3 nursing staff per room in the Main Operating Room. Supply costs (minor tray vs case cart)
are also greater for Main Operating Room cases. The combined costs for Day Surgery (5404),
PACU ($378), and Anesthesia ($695) totalled (51477) and are only incurred for Main Operating
Room cases.

Summary Points
¢ Repair of metacarpal fractures in Minor Surgery represents a substantial cost-
minimization strategy.



e Staffing and supply costs by location and the additional combined costs of Day Surgery,
PACU, and Anesthesia are all contributing factors
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Hypothesis
The presence of trigger finger is related to outcomes of CTS surgical treatment.

Methods

We evaluated 145 patients who underwent surgical treatment for CTS, including 34 who had
trigger finger symptoms prior to median nerve decompression surgery and 111 who did not have
trigger finger symptoms. All patients were evaluated preoperatively and 6 months
postoperatively using the Boston Questionnaire and the visual analogue scale (VAS) for pain.
Monofilament test sensitivity and palmar hand grip strength, as well as tip, key, and tripod pinch
strengths were also evaluated.

Results

No significant differences in Boston Questionnaire values for symptom severity score or
functional status score were seen between the 34 patients who had experienced trigger finger
symptoms and the 111 who had no trigger finger symptoms before and after surgical treatment.
Similarly, there were no significant diferences between the trigger finger and non-trigger finger
groups before and after CTS surgery in terms of VAS values . Sensitivity values between the two
groups were also similar, as were values for measurements of palmar hand grip, tip pinch, key
pinch and tripod pinch

Summary Points
e thereis a great association in the literature between carpal tunnel syndrome and trigger
finger syndrome
e there are no data in the literature on predictive factors of good results of the surgical
treatment of carpal tunnel syndrome



e The presence of trigger finger in CTS patients is not a predictive factor for the
improvement of symptoms after surgical treatment of CTS.
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Hypothesis

Multiple management options are available for Dupuytren’s patients and treatment selection is a
shared decision making process based on expectations, pBibliography, severity of disease, and
impact on daily life. Health literacy (HL) represents the degree to which patients can understand
and act upon health information.1 Limited HL has been associated with more difficult patient
decision making.2 Decisional conflict (DC) is the uncertainty about the course of action to take.3
Measuring patients’” uncertainty provides an indicator of effective, value sensitive, and informed
decision making. We sought to 1) determine the prevalence of limited HL in Dupuytren’s
patients, 2) quantify the level of DC in Dupuytren’s patients making a treatment decision, and 3)
identify independent predictors of limited HL and high DC.

Methods

This cross-sectional study was performed in a tertiary care center. Patients with a clinical
diagnosis of Dupuytren’s and self-reported fluency in English were included. The Newest Vital
Sign (NVS), a rapid, validated, and reliable tool, was selected to measure HL. Limited HL was
defined as a score of =3 out of 6. The degree of DC was measured at the end of clinical
encounters in a subset of patients making treatment decisions with a validated, reliable, and
sensitive to change 16-item scale called the Decisional Conflict Scale (DCS). High DC was defined
as a score =25 on the DCS. Exploratory multivariable logistic and linear regression models were
used to identify possible independent predictors.



Results

A total of 185 patients met eligibility criteria and from those, 44% (n=82) had limited HL.
Univariate analyses showed that patients with limited HL were more likely to be older (p=0.006),
have a maternal language other than English (p=0.003), and have less education (p=0.002).
Fourteen out of 66 patients (21%) were found to have high DC. Patients with high decisional
conflict were older (p=0.03). Multivariable regression analysis revealed that being in the lower
three income quintiles had a nearly 5-fold increase in the odds of having limited HL. Having
immigrated increased the odds of limited HL by a factor of 3.6.

Summary Points
e Qur study reveals a high prevalence of limited HL (44%) and high DC (21%) amongst
Dupuytren’s patient.
e Inthe clinical setting, the identification of Dupuytren’s patients with limited health
literacy or high decisional conflict likely proves challenging.
e |tis clear that universal measure of support would be of high value when communicating
and caring for all Dupuytren’s patients and potentially all hand surgery patients.
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Hypothesis

The purpose of this study was to determine the risk of infection in steroid injections of the hand
when sterilizing before topical ethyl chloride was utilized versus both before and afterwards. We
hypothesized that sterilization following use of ethyl chloride was unnecessary in preventing
injection site infections.

Methods

The data was collected from two hand surgeons from single institution. This study represents
retrospective cohort study involving 1420 injections performed over four year period. One
surgeon sterilizes skin before using ethyl chloride while the other surgeon sterilizes both before
and after using ethyl chloride. Pearson chi-squared test and Fisher’s exact test used to compare
infection rates between two groups.

Results

Out of the 1420 injections, 666 were performed by one surgeon and 754 by the other.
Demographics of each group were similar in regards to BMI, age, sex and predisposing
conditions (DM, dialysis, etc). There were no occurrences of infection in either group.

Summary Points

e Injections are performed in assorted manners with variability in regards to the use of
topical anesthetics and manner of skin preparation.

¢ The focus of this study was to determine clinically significant rate in injection-site
infection based on the manner of skin preparation either before or after use of non-
sterile topical anesthetic.

e From the 1420 injections included in this study, there were no occurrences of infection in
either group.

e This would indicate there is likely no need to perform repeated skin preparation following
use of topical ethyl chloride.
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Hypothesis
We hypothesize that the need for finger amputation revision is affected by the specific digit,
initial amputation level, type of insurance and presence of medical co-morbidities.

Methods

A retrospective review was conducted of all patients undergoing primary or revision digit
amputations performed by fellowship-trained hand surgeons at a level 1 trauma center from
2011 to 2017. Two hundred eighty-one patients were identified for a total of 392 amputations
with a mean follow-up of 2.4 months. Revision amputations were defined as a separate return to
the operating room after a prior surgical digit amputation. Patient demographics, insurance
coverage, medical co-morbidities, surgical indications for primary or revision amputation, digit
amputated, level of amputation, follow-up examinations and complications were collected for
both the primary and revision amputation cohorts.

Results

The long finger was the most common amputated digit overall. The most common level of
amputation in both primary and revision amputations was at the proximal phalanx (P1). Three
hundred twenty-six primary amputations were performed in 236 patients with a mean number
of 1.4 digits amputated per patient (Group A). The long finger was the most common primary
amputated digit (26.38%). The most common level for primary digit amputation was at the DIP
(16.6%). Forty-five patients underwent revision amputations in 66 digits with a mean number of
1.5 digits amputated per patient (Group B). The index finger had the highest rate of revision
amputation (34.85%). The proximal phalanx was the most common level for revision (24.2%).
The revision amputation group (Group B) consisted of 51.1% of patients with Medicare
compared to 29.7% of patients in the primary amputation group (Group A). Revision amputation
patients had more diagnoses of hypertension, heart disease and diabetes mellitus compared to
the primary amputation cohort. Wound healing complications were the most common
indications for revision in 75.6% of cases. The most common complication at follow-up was
persistent pain in 71.4% of all patients.



Summary Points

e Revision finger amputations were more prevalent in male patients with Medicare
insurance and co-existing comorbidities.

e The index finger was the most commonly amputated digit.

e Revision amputations were most commonly performed at the level of the proximal
phalanx.

e Patients who underwent a revision amputation reported fewer overall complications
compared to the single primary amputation cohort.

e These data may serve as a prediction model to aid surgical decision-making when
identifying patients at risk for revision digit amputation.
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Hypothesis

A previous large population study identified a relationship between lower body mass index (BMI)
and the risk of Dupuytren’s disease (DD) diagnosis. The purpose of the current study is to
determine whether lower BMI is a factor not only for diagnosis but also surgical management for
DD. We also sought to determine if there exists a correlation between lower BMI and number of
affected digits in DD.

Methods

We performed a retrospective study of all patients with DD who underwent surgical
management by hand surgeons at NYU for an 18-month period between 2015 and 2017.
Subjects were identified using CPT codes 26045, 26121, 26123, & 26125. Demographic data
including age, sex, body mass index, and ethnicity were collected. In addition, the number of
fingers involved was recorded using operative reports. The study group was compared to four
comparison groups, which consisted of patients who underwent carpal tunnel release, cubital
tunnel release, or trigger finger release during the same time interval,. The final comparison
group consisted of all patients at our institution during the same study period to represent the
general population. Similar demographic data were collected for these groups. Age, gender, and
ethnicity were included as adjustments to control for the differing distributions between the
groups. In addition, pairwise comparisons were performed to identify any differences. Mean
difference was determined to be significant at p<0.05.

Results

Mean age for surgically treated DD patients was 60.77 years. 67.55% of the patients were male,
70.86% were Caucasian. After adjusting for age, and ethnicity, the mean BMI values for the
general population, cubital tunnel, carpal tunnel, trigger finger, and Dupuytren’s Disease were
27.5,28.0,29.2, 28.9, and 26.9, respectively. A pairwise comparison using the Least Significant
Difference showed that patients with DD had significantly lower BMIs than those with carpal
tunnel. The results were not statistically significant between DD and the general population



(p=0.316), cubital tunnel (p=0.182), and trigger finger (p=0.118), however. Finally, in patients
with DD, the number of fingers involved was not correlated to BMI (p=0.848).

Summary Points
¢ The demographic results in the study are consistent with established risk factors for DD.
e BMI for the DD group was less than all four comparison groups after controlling for age,
gender and ethnicity. However, it was only statistically significant compared to the carpal
tunnel group.
e BMlis not associated with the number of fingers involved in DD
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Hypothesis
Closed reduction of pediatric metacarpal fractures does not result in a clinically meaningful
improvement in radiographic angulation.

Methods

We performed a retrospective cohort study of patients treated at a single level | pediatric trauma
center over a 5-year period. Children ages 18 years and younger with a second to fifth
metacarpal neck or shaft fracture treated with closed reduction were included. The primary
outcome was improvement in sagittal fracture angulation, measured immediately post-
reduction, 2-14 days post-reduction, and 21-35 days post-reduction. An improvement of greater
than 10° was defined as clinically significant at the outset of the study. Equivalence testing was
performed using Schuirmann’s TOST (two one-sided tests). We performed subgroup analyses for
open vs closed physes, neck vs shaft fractures, initial fracture angulation greater than or less
than 50°, and immobilization in extension vs intrinsic-plus position. The Wilcoxon sign rank test
and regression analysis were used to test for statistically significant differences between pairs of
sagittal angle measurements overall and in the subgroups.

Results

Eighty-seven subjects were included. Average age at time of injury was 15.1 years (sd=2.5, range
9-18 years). The involved metacarpal physis was open in 43 (49%) patients. The fracture
involved the metacarpal neck in 59 (68%) patients and the metacarpal shaft in 28 (32%) patients.
The mean initial sagittal fracture angulation was 40.7°. The improvement in sagittal fracture
angulation was 8.3° (sd=10.2, p=50° (n=16) has significantly higher mean reductions than those
with injury angle =50°, sagittal angulation improved 17.4° (sd=10.7, p=50°, closed reduction
resulted in clinically significant and lasting improvements of 17.4°.



Summary Points
¢ Closed reduction of metacarpal fractures in pediatric patients is indicated when initial
lateral fracture angulation is greater than 50°.



RF Poster 22: Oral Antibiotic Efficacy in Open Hand Fractures: A Review

of 300 open Fractures
Category: Hand

Hand and Wrist;General Principles
Level 4 Evidence

Jonathan Lee Bass, MD
William K. Snapp, MD
Nicholas Nissen, BS
Geoffrey Hogan, BS

Jin Bo Tang, MD

Scott Schmidt, MD

Hypothesis
Antibiotic selection and duration does not significantly alter infection rates in patients with open
fractures distal to the carpus that have undergone a bedside washout.

Methods

A retrospective chart review of 303 patients presenting to a single trauma center over 2 years
were evaluated for fracture type, injury mechanism, antibiotic type, dose, and duration,
operative intervention, and the development of subsequent infections.

Results

303 patients were identified using a RedCAP database of patients treated in the ER by the plastic
surgery department as having open fractures distal to the carpus. All patients underwent a
bedside washout in the ER, none received operative intervention within 24 hours of
presentation. 277 patients (91%) were discharged with oral antibiotics. Most patients received
cephalexin (84%) for an average of 7.2 days. 14 patients (4.6%) developed an infection, of which
only 3 (90%, receive an oral antibiotic upon discharge from the ER when seen for an open hand
fracture distal to the carpus and the antibiotic is usually cephalexin (84%) for about a 7 days
duration.

Summary Points
e All of the 303 patients treated underwent a bedside washout in the ER under local block.
No patients required surgical intervention within 24 hours.
e The majority of infections, 71%, were in patients that underwent operative intervention
and all serious infections, 100%, were in patients where hardware was placed.



Antibiotic usage, selection and duration, was not significantly associated with the
development of an infection for the general pool of all open hand fracture patients, but
in the subset of patients deemed operative, cephalexin was useful in preventing
infection. Other antibiotics were used too infrequently to assess with any significance.
Antibiotic duration had no effect on whether patients developed infections.
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Hypothesis

Abductor pollicis longus (APL) suspensionplasty utilizing a tenodesis screw in the second
metacarpal base is a viable technique for the surgical treatment of thumb basal joint
osteoarthritis.

Methods

A retrospective review was performed on all patients that underwent thumb primary
carpometacarpal (CMC) joint arthroplasty for degenerative osteoarthritis from April 2017 to
February 2018. Patients without adequate follow up of 12 weeks were excluded. The technique
includes a standard trapeziectomy followed by APL transfer to the second metacarpal base
secured by a tenodesis screw. All patients underwent standard postoperative care at our
institution including thumb spica and thermoplast splinting with return to activity as tolerated by
10-12 weeks. Clinical and radiographic outcomes were recorded, as well as complications, Visual
Analog Scale (VAS), Disabilities of the Arm, Shoulder, and Hand (DASH) scores, and operative
times. Differences in pre- and postoperative data were identified using a paired Student’s t test.
Statistical tests were two-tailed with an alpha value of 0.05 determined to denote statistical
significance.

Results

Forty-two patients were identified with a mean patient age of 59, including 83% females. Median
follow up was 7 months (IQR 4.0-8.3). The mean reduction between preoperative and
postoperative DASH scores at 6 and 12 weeks were .98 (N= 14; Cl -15.1 to 17.07) and 26.98 (N=
11; Cl 7.3 to 46.67). Average reduction in patient reported VAS scores between preoperative
evaluation (N=30) and postoperative 6 and 12 week scores were 31% (N=16) and 49% (N=13)



respectively. At an average of 10 weeks, certified occupational therapist evaluation found 86%
(N=21) of patients were able to oppose to the small finger with a mean Kapandji score of 8
(N=14). Mean scaphoid-metacarpal distance at latest radiographic follow up was 6.15mm (N=34;
Cl 5.51 to 6.79). Operative times without concomitant procedures averaged 64 minutes (N= 23,
Cl 54.8 to 73.5). Five patients had complications, all of which were paresthesias in the superficial
radial nerve distribution. Two of those patient’s symptoms have resolved. There were no other
complications, including wound issues, infections, or revisions.

Summary Points

¢ Thumb basal joint suspension arthroplasty with APL suspensionplasty and tenodesis
screw fixation resulted in acceptable surgical, clinical, and patient reported functional
outcomes.

e Early outcomes show it is a viable technique for the surgical treatment of thumb basal
joint osteoarthritis, modifying the classic APL suspensionplasty technique.

e Further study with comparative analysis and matched cohorts are required to determine
if this procedure offers superior outcomes.
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Hypothesis

Trigger fingers should have a predilection for the dominant hand due to relative overuse, while
affecting specific digits more frequently than others. We also suggest that a number of
comorbidities can be associated with the development of trigger fingers.

Methods

A retrospective chart review was conducted of all patients aged 18 years and older that received
a diagnosis of trigger finger in the Marshfield Clinic from 2007 - 2016 using ICD 9 and 10 codes. A
random sample of 400 patients was selected from this population of 5,757 for analysis. ICD
codes were used to identify individuals within this group of 400 with diagnoses of diabetes
mellitus (types 1 and 2), hypothyroidism, obesity (BMI > 30), inflammatory arthritis, gout, and
carpal tunnel syndrome.

Additionally, a manual chart review determined the hand(s) affected, finger(s) affected, hand
dominance, and smoking history. The incidences of comorbidities and their association with
trigger fingers were calculated. Significance was determined using the Chi-square test and the
Fischer’s exact test.

Results

No significant increase in incidence of trigger fingers was seen on the dominant hand when
compared to the non-dominant hand for right-handed individuals (Left: 111, 47.8%, p=0.1659;
Right: 144, 62.1%, p=0.6332). Trigger fingers occurred most frequently in the thumb and least
frequently in the little finger (see table). A history of smoking (n1=184, 46.1%), obesity (n2=117,
29.2%), diabetes mellitus (n3=95, 23.7%), carpal tunnel syndrome (n4=94, 23.5 %), and
hypothyroidism (n5=55, 13.7%) were observed to have significant incidences in the trigger finger
population (n=400).

Summary Points
e There was no statistically-significant association between the dominant hand and the
incidence of trigger finger, suggesting that overuse provides an incomplete etiology in



the disease process. This highlights the potential role of other risk factors beyond work-
related exposure.

Anatomic differences seem to uniquely predispose thumbs to the development of
triggering, while the little and index fingers were much less common.

A significant portion of the trigger finger population had comorbidities that may provide
an alternative etiology in the development of trigger finger. A history of smoking and
obesity were the most prevalent comorbidities, suggesting their potential role in the
pathogenesis that has not been previously described.

We continue to collect and analyze our data aiming to compare the incidence of these
comorbidities alone and in combinations against the general population to further
elucidate potential associations.
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Hypothesis

Resident education and training along with patient safety and outcomes are essential aspects of
orthopedic surgery residency programs. We hypothesized that there is no difference in
complications with resident participation in small joint arthroplasty of the hand.

Methods

The National Surgical Quality Improvement Program (NSQIP) Database (2007-2012) was queried
for metacarpophalangeal (MCP) arthroplasty (Current Procedural Terminology [CPT] code 26530,
26531), and interphalangeal (IP) arthroplasty (CPT code 26535, 26536). Cases were separated
between resident involvement and attending only involvement. Patient variables including age,
sex, race, ASA class, smoking status, diabetes, and RA were collected. Intraoperative and
postoperative variables were extracted to include operative time, anesthesia time, inpatient
admission, reoperation, wound complication, peripheral nerve injury, serious complications (e.g.
stroke, Ml), and death. Differences in resident and attending only involvement were evaluated
with student’s t-test (p-value < 0.05 considered significant).

Results

A total of 251 MCP and IP arthroplasty procedures were identified of which 92 (36.7%) were
determined to have resident participation. There were no differences in patient population in
terms of age, or related comorbidities. Operative time had a 20.5% increase with resident
involvement at 110 minutes (+6.17) compared to attending only (91.5 + 4.12 minutes) (p =
0.0095). Anesthesia time and time in room were also significant increased with resident
involvement. Postoperatively, inpatient admission with resident involvement was 25% compared
to attending only of 12.0%(p = 0.0132). There were no differences in reoperations, infection, or
any associated complication.



Summary Points

e Resident involvement in small joint arthroplasty of the hand is not associated with
increased reoperation or complications.

e Asignificant increase in number of inpatient admissions result in cases with resident
involvement

e The threshold for post operative admission in patients with resident involvement may be
lower given the resources available for resident postoperative care

e Resident training in small joint arthroplasty of the hand does not negatively impact
postoperative outcomes and may improve overall patient care given higher inpatient
admission and availability of resident care.
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Hypothesis

The initial exposure to prescription opioids is a major factor in the risk of persistent use. Recent
prospective studies have demonstrated that a maximum of 20-30 five milligram tablets of
oxycodone is adequate analgesia for the majority of patients following ORIF of distal radius
fractures. In academic medical centers, orthopaedic surgery residents typically write for this
initial prescription. However, little is known about current prescribing practices by orthopaedic
surgery residents. We hypothesized that resident PGY year, residency program, and prior
completion of opioid training would be predictors of opioid over-prescribing following ORIF of
distal radius fractures by orthopaedic surgery residents in Massachusetts.

Methods

A survey was administered to 135 residents from the four residency training programs in
Massachusetts from August-November 2017. Demographic information included gender, PGY
year, and prior completion of opioid training. Respondents indicated the initial prescription for
analgesia they would prescribe for an otherwise healthy opiate-naive 22-year-old female patient
following ORIF of an extra-articular distal radius fracture with a volar locking plate. We analyzed
the quantity of initial opioids prescribed in morphine milligram equivalents (MME, a
standardized unit of opioid dosage that allows for comparison across opioid types) and number
of days supplied. We identified predictors of resident over-prescribing using multivariable
regression.

Results
Response rate was 63% (85 out of 135 residents). 36.5% of respondents had completed opioid
training in the past. 19% of residents prescribed over 7 days of opioids. 59% of residents



prescribed over 20 tablets of 5 mg oxycodone (150 MME) and 25% prescribed over 30 tablets of
5 mg oxycodone (225 MME). Residency program was predictive of prescribing over 7 days of
opioids (p=0.002) and of prescribing over 150 MME (p=0.007). Senior residents were more likely
to prescribe over 225 MME than junior residents (p=0.014). Completion of prior opioid training
was not protective of over-prescribing.

Summary Points

* We show that despite several initiatives, there are still wide variations in practice across
residency programs.

¢ Almost 1in 5 orthopaedic surgery residents in Massachusetts prescribe over 7 days of
prescription opioids even though the state law sets a maximum of 7 days. Similarly, 59%
of residents prescribe over 20 tablets of 5 mg oxycodone even though multiple recent
prospective studies have demonstrated this quantity to be more than sufficient.

e Qur results underscore the strong influence of opioid prescribing culture within individual
residency programs and the need for appropriate resident supervision when prescribing
opioids.
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Hypothesis
The purpose of this study was to investigate the amount of fluid required during a saline load
test to detect intra-articular wrist involvement of traumatic wounds with high sensitivity.

Methods

A cadaveric study was conducted using 7 thawed, fresh-frozen forequarter amputations from 7
different donors (3M, 4F). Specimen age (mean 67.7 years, range 52-80 years), laterality (1 right,
6 left), body weight (mean 164.3 Ibs, range 100-223lbs), and wrist range of motion (ROM) was
assessed prior to testing. The wrist capsule was punctured with an 11-blade scalpel through the
6R radiocarpal portal site under fluoroscopic guidance to ensure the injury was intra-articular
(Figure 1). A 19G needle was then placed through the 3,4 radiocarpal portal site and confirmed
with fluoroscopy to ensure intra-articular placement (Figure 2). Normal saline was then injected
until frank extravasation from the 6R radiocarpal portal site was observed. The volume of saline
required to detect the arthrotomy was recorded, a histogram of saline volumes (by percentile)
was created, and a logarithmic distribution was calculated. A Wilcoxon rank-sum test was used
to compare injection volumes between male and female specimens, and Pearson Coefficients
were used to determine any correlations between injection volume and ROM.

Results

The average amount of saline that resulted in extravasation was 4 mL (range 2-7mL). In order to
identify 75%, 90%, 95% and 99% of the simulated wrist arthrotomies, 5 [95% Cl: 3-7] mL, 6 [4-9]
mL, 7 [4-10] mL and 9 [5-14] mL were required, respectively (Figure 3). Pre-test ROM did not
correlate with saline volume.

Summary Points
¢ The saline load test has previously been shown to be an effective tool to diagnose
traumatic arthrotomies.
e This study demonstrates the efficacy of the saline load test in detecting traumatic
arthrotomies of the wrist joint with 95% sensitivity after loading 7 mL of saline.



¢ Prompt and accurate diagnosis of traumatic arthrotomies is paramount to guide
management and optimize post-injury outcomes.
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Hypothesis

Scapholunate ligament injuries can cause widening of the scapholunate interval. The scapho-
lunate wedge sign is defined as a greater than 1mm difference in the proximal to distal
scapholunate distance as measured in the coronal plane. We hypothesize the presence of a
wedge sign on a non-stress PA wrist radiograph will correlate with the presence of a
scapholunate ligament tear.

Methods

A fellowship trained hand surgeon and chief resident retrospectively reviewed 144 patient charts
with the primary diagnosis of unspecified wrist sprain (ICD-9 842.01). Thirty nine patients met
inclusion criteria which included diagnosis of wrist sprain, plain radiographs, and either MRI
arthrogram or wrist arthroscopy. Data was analyzed using a two-sample T-test to determine
statistical significance of the wedge sign.

Results

33 patients were diagnosed with a SL injury, of which 7 were found to have a positive wedge
sign. There was one false positive in the wedge sign group. The distal aspect of the SL interval
was significantly wider in those with a SL ligament injury and a wedge sign than those without a
wedge sign, 3.4mm versus 2.1mm, respectively (p=0.02). There was no significant difference
between the wedge sign and non-wedge sign groups in the proximal SL interval, 3.6mm versus
2.4mm respectively (p=0.11). Specificity of the wedge sign was found to be 83% (5/6) with a
sensitivity of 18% (6/33).

Summary Points
¢ Dynamic SL ligament injuries are difficult to ascertain on wrist radiographs radiographs
alone.
¢ The wedge sign is described as the proximal and distal aspects of the SL interval differing
by at least Imm.
¢ Although the sensitivity of the wedge sign is low, the higher specificity can direct clinical
decision making for suspected injuries when this finding is present.
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Hypothesis

Patients that undergo significant operative intervention of the wrist who receive perioperative
injection of long acting liposomal bupivacaine (Exparel; Pacira, Parsippany, NJ) will require less
postoperative narcotics than those who receive standard perioperative injection of bupivacaine
hydrochloride (Maracaine; Pfizer, New York, NY).

Methods

A prospective comparison study enrolled 29 patients who were randomized to receive 10ml of
Marcaine or 10ml of Exparel as local anesthesia after undergoing surgical procedures of the hand
and wrist with bone involvement. All surgeries were performed under regional block (axillary or
inter-scalene) and twilight sedation. Daily pain scores, opioid consumption, and adverse
reactions were recorded from postoperative day 0 to 10.

Results

Patients in the Exparel group (18) reported less pain on postoperative days 1 (3.5 vs 6) and 2 (3.7
vs 7.5) compared to patients in the Marcaine group (11), though not statistically significant.
There was no significant difference in the amount of opioid consumption in the first 3 days (4.3
vs 4.8 pills) or total opioid consumed at the end of the study (36 vs 40 pills) in the Exparel and
Marcaine groups, respectively. There were no adverse effects from the Marcaine or Exparel
injections.



Summary Points
e Patients that received Exparel injection for postoperative pain control after major hand
and wrist surgery have lower subjective pain scores than patients that received Marcaine,
though not statistically significant.
e Perioperative and total opioid consumption did not vary between the study groups.
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Hypothesis

Distal radius fractures are among the most common fractures encountered in orthopedic and
hand surgeons’ practice settings and if treated operatively, most implants are retained after the
fracture heals unless there are signs of hardware failure, limitation of wrist motion due to plate
impingement, painful hardware, infection, tendon rupture, or tenosynovitis [1-4]. Complications
were reported during hardware removal including some related to not knowing the exact
implant prior to its removal [5]. If a patient presents to another surgeon for plate removal who
did not perform the initial fracture fixation, having a visual aid that displays many of the available
fixation devices to the treating surgeon preoperatively can help in choosing the right instruments
for their removal and prevents complications.

Methods

In order to identify many of the available distal radius fixation devices on the market, we
searched the Internet and contacted local industry representatives. We also approached
industry personnel at the commercial exhibit of a national annual hand society meeting for
assistance in providing us with implants they manufacture. The received implants were placed on
the volar and dorsal aspects of sawbone model of the distal radius and in one case the radial
styloid, using the screws, screwdrivers and accessories in the standard implant set and then
obtained posteroanterior and lateral x-rays of the implants. We created an atlas and a list of the
screwdriver(s) used for inserting the screws.

RESULTS: We were able to obtain the radiographs and photographs for 28 implants that were
manufactured by 14 different companies. Two companies sent us radiographs and photographs
placed on either a sawbones or cadaveric model. We found that 7 of the implants were outliers
and could be identified easily on the x-rays whereas 21 implants have similar design of shaft and
distal components with subtle changes. An atlas of all the implants was created as well as a table
of corresponding screwdriver sizes.



Summary Points

¢ We have compiled a comprehensive list of most fixation devices on the market including
plates and their corresponding screws and screwdrivers that are used for internal fixation
of the distal radius.

e The goal was to help the surgeon when removing the plate to identify the implant on
radiographs.

e To our knowledge no such inventory has been assembled before and such a guide will
facilitate the process of hardware removal and prevents complications, which may occur
when the exact model of the plate is unknown to the treating surgeon.
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Hypothesis

Distal radius fractures remain one of the most common orthopaedic injuries. Over the last two
decades there has been an increased utilization of volar plating with the goal of reducing post-
operative complications. The purpose of this systematic review was to investigate incidence of
complications associated with volar fixation of distal radius fractures.

Methods

A search of the Scopus® database was performed from 2006 through 2016. Studies were
considered eligible if they had a diagnosis of distal radius fracture and were treated with a volar
locking plate. A complication was defined as an adverse treatment event that was reported by
the authors of the study.

Results

The literature search identified 633 citations, of which 55 were eligible for inclusion in the meta-
analysis (total n = 3938). The overall tendon complication rate was 3.81% with extensor tendon
rupture accounting for 1.04% and extensor tenosynovitis 0.86%. Flexor tendon tenosynovitis and
rupture were reportedly lower at 0.69% and 0.33% respectively. De Quervain’s, intersection
syndrome and trigger finger were equally low at 0.03%. Nerve complications were reportedly
higher with an overall rate of 5.66%, carpal tunnel syndrome being the most common at 2.03%.
Hardware complications were the least common at 1.65% with a reoperation rate of 0.3%.

Summary Points
e Overall complication rate following volar plate fixation of distal radius fractures range
from 0.3% to 5.66%.
¢ Nerve complications were reportedly higher than tendon and hardware combined.
e Re-operation needed for tendon rupture or hardware problems was well below 1%.
e Despite the varying complication rates in the literature, this systematic review identifies
an overall low complication rate associated with volar plating of distal radius fractures.
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Hypothesis

Preliminary closed reduction and immobilization of displaced, operative distal radius fractures
prior to definitive treatment is current standard of care. However, closed reductions can be
painful, psychologically traumatic for patients, time consuming, and costly for healthcare
resources. The primary objectives of this study are to evaluate the safety and pain response in
the perioperative period of patients with operative distal radius fractures who forego a closed
reduction prior to surgical intervention. Secondary objectives include pain medication
requirements, cost analysis, and throughput time in the emergency room.

Methods

From January 2017 to February 2018, adult patients sustaining an isolated, closed, displaced,
distal radius fracture at a level 1 trauma center were consented, admitted to the hospital, and
randomized to either reduction or non-reduction/in situ splinting cohorts. Patients with
associated fractures, dementia, mental impairment, open/impending open injuries, or
neurovascular injuries were excluded. While awaiting surgery, standard numeric rating scale for
pain (0-10), amount of pain medication administered, and time to admission order were
recorded. Patients were serially monitored for complications (e.g. acute carpal tunnel syndrome)
and the skin was examined at the time of surgery to assess for breakdown/necrosis. A volar
locked plating system was used for definitive fixation.

Results

25 patients (age 22 to 94 years old) have been collected thus far with 19 in non-reduction group
and 6 in the reduction. There have been no preoperative complications in either cohort. Average
time to operating room overall is 20.7 hours with no significant difference in preoperative pain
scores. The preoperative opioid consumption in mg/day using morphine equivalent dosage is
18.9 in the reduction group and 24.8 in the non-reduction (p= 0.47). Average time from
emergency room presentation to admission order is 344 minutes for the reduction group and
260 minutes for the non-reduction (p=0.27).



Summary Points

e Patients with isolated, neurovascularly intact, displaced distal radius fractures can safely
be immobilized without preliminary closed reduction prior to surgical fixation

e These patients have comparable preoperative subjective pain responses and opioid
medication usages

e These findings could have significant implications in the healthcare industry, as these
patients can safely be moved through the emergency room in an efficient manner
without the direct intervention of an orthopedic specialist until time of surgery.

» This study is currently ongoing with patients continuing to be collected, and these
are preliminary findings
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Hypothesis

The purpose of this study was to describe a novel technique to protect the flexor tendons from
rupture with a Pronator Quadratus (PQ) muscle flap transposition following distal radius volar
plating and evaluate outcomes.

Methods

From September 2016 to December 2017, the charts of 68 consecutive unstable distal radius
fractures were retrospectively reviewed. A pronator quadratus flap was used to cover the volar
plate of the distal radius.

Results

Mean follow-up time was 11 months. Zero patients sustained flexor tendon rupture in this series
of patients. Indocyanine green was injected with evaluation of blood supply to the muscle using
the Fluobeam device.

Summary Points
e Pronator Quadratus muscle flap is a new, easy, quick and durable technique to prevent
flexor tendons rupture following distal radius fracture volar plating.
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Hypothesis

Perilunate dislocations can be devastating injuries with data showing mixed outcomes. When
occurring with pre-existing post-traumatic circumstances, the treatment of perilunate injuries
becomes even more complicated.

In this report, we present a unique case of a trans-scaphoid, trans-capitate perilunate dislocation
in the setting of a prior scaphoid repair and nonunion, that underwent a primary partial wrist
fusion and achieved a exceptional functional recovery.

Methods

A 59-year-old male fell onto his outstretched hand, subsequently developing wrist pain,
deformity, and acute median nerve symptoms. His history was significant for previous scaphoid
ORIF twenty years prior. Radiographs revealed a trans-scaphoid, trans-capitate perilunate
dislocation with SNAC wrist, where the greater arc of energy transmitted through the un-united
scaphoid and displaced the screw from proximal pole.

At the time of surgery, findings included a fractured capitate with midcarpal arthrosis and a non-
united, sclerotic scaphoid with displacement of the screw from the proximal pole of the
scaphoid. In this setting, we decided a wrist salvage procedure would need to be performed
primarily. Given the presence of a proximal capitate fracture and concomittent midcarpal
arthrosis, a midcarpal arthrodesis was favored over proximal row carpectomy.

The remaining shortened capitate created certain challenges in terms of considering a standard
4-corner arthrodesis. To adjust for this, the scaphoid and triquetrum were both excised. This
afforded the opportunity to fuse the shortened capitate to the lunate using headless screw
fixation along with autogenous distal radius bone graft. The median nerve was decompressed.



Results

Outpatient evaluation ultimately demonstrated improved sensation and wrist function.
Radiographs at four months revealed consolidation of the midcarpal fusion. Wrist extension and
flexion were an 80 degree arc. He returned to work as a truck driver.

Summary Points

e \We present a patient that suffered a trans-scaphoid, trans-capitate perilunate dislocation
in the setting of a prior scaphoid non-union and SNAC wrist.

e  X-rays revealed a greater arc injury that transmitted through a scaphoid nonunion
displacing the screw from the proximal pole of the scaphoid and additonally caused a
captiate fracture.

¢ Acute wrist salvage was performed by means of scaphoid and triquetrum excision
combined with a capitolunate fusion.

e Ultimately, the patient regained 80 degrees of wrist flexion/extension, full digital flexion,
and was able to return to work performing all of his previous duties.

e Therefore, we determined that a wrist salvage in the setting of a unique perilunate injury
with associated pre-existing wrist arthritis yielded a good functional outcome.
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Hypothesis

Headless compression screws are the most popular type of fixation used today for scaphoid
fractures. Two of the most commonly used implants are the Accutrak Headless Compression
Screw System (Acumed, Hillsboro, OR) and Synthes Headless Compression Screw (Depuy
Synthes, Raynham, MA). The Accutrak screw has variable pitch to achieve compression while the
Synthes screw is partially threaded. We hypothesize that although the two utilize different
means of achieving compression, they produce similar results as measured by union rate and
time to union.

Methods

We retrospectively reviewed all operative scaphoid fractures within a 13 year period (2002-
2015) at three urban hospitals. Demographic and clinical information were recorded from the
patients’ charts. Post-operative radiographs were reviewed by two board-certified hand and
upper extremity surgeons for consensus ratings on radiographic union, as defined as 50% bony
bridging seen on plain radiographs without evidence of hardware loosening or snuffbox
tenderness on same day physical exam.

Results

There were 101 scaphoid fractures and non-unions treated with either Synthes or Accutrak
screws, with minimum 42 days of follow up. Of the revisions for non-union, 6 of 17 utilizing
Synthes screws united for a mean time to union of 101 + 43 days and 11 of the 28 utilizing
Accutrak screws united for a mean of 153 + 123 days. Of those who did not achieve radiographic
union, 5 from the Synthes group and 2 of the Accutrak group were revised. Of the primary
surgeries, 19 of the 28 utilizing Synthes screws united in 67 + 40 days and 16 of the 28 utilizing
Accutrak screws achieved union at 112 + 121 days. Of those who did not achieve radiographic
union, 3 from the Synthes group and 1 from the Accutrak group were revised. The odds of



achieving union did not differ between the two hardware groups when controlling for
confounders for both primary fixation (p=0.62) or nonunion (p=0.92). The time to union was also
not significantly different between the two groups for both primary fixation (p=0.53) or
nonunion (p=0.78).

Summary Points
e There is no difference in rate of union or time to union in fractures treated with Accutrak
or Synthes screws, both for acute scaphoid fractures and scaphoid nonunions
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Hypothesis

Distal oblique bundle (DOB) reconstruction for distal radioulnar joint (DRUJ) instability is a
recently described alternative to the Adams two incision distal radioulnar ligament (DRUL)
reconstruction. The DOB reconstruction offers a single incision, technically simple procedure
requiring a shorter tendon autograft and possibly equal stability compared to the Adams
reconstruction. We hypothesized that the DOB reconstruction would result in equivalent DRU)J
translation, cyclic loading to failure, and maximal load to failure compared to the Adams
reconstruction.

Methods

Ten fresh frozen cadaver arms were randomly assigned to the DOB or Adams reconstructions.
Volar, dorsal, and total translation of the ulna relative to the radius at the level of the DRUJ was
measured prior to and after DOB/Adams reconstruction. A standardized translational force of
20N was used, and measurements were taken with the forearm neutral, supinated 60 degrees,
and pronated 60 degrees. Measurements were obtained with the arms affixed to a custom jig
and the use of electromagnetic motion-tracking system sensors (G4, Polhemus, Colchester,
Vermont, USA). The number of cycles and maximal load to failure of each reconstruction was
measured and recorded using an electromechanical testing machine (TestResources Inc., MN,
USA). Paired and unpaired student’s t-tests were performed using Stata Ver. 14 with a significant
p-value of < 0.05.

Results

The DOB was present in 70% of our specimens. Comparison of DRUJ translation, cycles to failure,
and maximal load to failure did not differ significantly between the Adams and DOB
reconstructions (student t-test). The only exception was the DOB reconstruction had 2.82mm
less dorsal translation than the Adams in forearm supination (p=0.005). DRUJ translation of the



DOB reconstruction did not differ significantly from that of native DRUJs (paired t-test). In
contrast, the Adams reconstruction had significantly greater total (p=0.004), volar (p=0.005) and
dorsal (p=0.009) translation compared to native DRUJs in supination as well as dorsal translation
(p=0.05) in neutral forearm position.

Summary Points

e The DOB reconstruction for DRUJ instability is equivalent in terms of DRUJ translation,
and maximal load to failure when compared to the Adams reconstruction.

e DRUIJ translation of the DOB reconstruction more closely resembles that of the native
DRUJ translation when compared to the Adams reconstruction.

e The DOB reconstruction requires only one incision, is technically simpler, and requires a
shorter graft length when compared to the Adams reconstruction.

¢ Therefore, the DOB reconstruction may be more reproducible, improve outcomes and
decrease morbidity to patients undergoing DRUJ reconstruction.
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RF Poster 37: Arthroscopic Electrothermal Treatment of the SLIL:

Promising Long-Term Clinical Outcomes
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Hypothesis

Arthroscopic electrothermal treatment of pre-dynamic and dynamic tears of the scapholunate
interosseous ligament (SLIL) has shown clinical benefit at short-term follow-up. It is believed to
function through denervation in addition to tightening of the injured ligament. The purpose of
this study was to evaluate long-term functional outcomes in patients after undergoing this
treatment.

Methods

A retrospective review of patients undergoing arthroscopic thermal treatment for SLIL injuries
(2005 to 2013) was performed. Patients were excluded with less than five years of follow-up, the
presence of static SLIL injuries, prior wrist surgery, and concomitant denervation. Symptom
resolution, return to activity, postoperative complications, range of motion, grip strength and
subsequent treatment were recorded. Each patient completed Quick Disabilities of the Arm,
Shoulder, and Hand (QuickDASH), Modified Mayo Wrist (MMW), and Patient-Rated Wrist
Evaluation (PRWE) questionnaires.

Results

Nine patients (mean age 40 years) underwent arthroscopic thermal treatment for pre-dynamic
and dynamic SLIL injuries (Geissler Grades 1-3) at a mean 7-year follow-up. Mean grip strength
was 99% of the nonsurgical extremity. Wrist motion was near normal with a mean of 76, 74, 83
and 86 for wrist flexion, extension, pronation, and supination. QuickDASH improved significantly
by a mean 39 points (50 pre- to 11 post-operative, p=0.009). MMW and PRWE scores were 83
and 14, respectively. VAS score was 1.4. One patient received subsequent treatment: a
corticosteroid injection at a decade post-operatively. All patients would undergo the operation
again.



Summary Points
e QOur cohort of patients demonstrated excellent objective functional parameters and
subjective outcome scores with no need for further procedures at a mean follow-up of 7
years (minimum 5 years).
e To our knowledge, this is longest follow-up data for this procedure. Our findings confirm
that arthroscopic thermal treatment of SLIL injuries is a safe, effective and most
importantly durable therapeutic modality for treating these injuries long-term.
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Hypothesis

The aim of this study was to investigate the occurrence of missed perilunate dislocations, to
investigate operative fixation of initially missed injuries, and to ultimately develop a treatment
algorithm for a chronic perilunate injury.

Methods

Since 2016, patients with initially missed chronic perilunate dislocations were included in a study
database. Inclusion criteria included a diagnosis 6 weeks from the date of injury with no
antecedent treatment in adult patients presenting to clinic over a 2-year period. Patients were
followed in clinic at 2 weeks, 6 weeks, 3 months, 6 months postoperatively where interval
radiographs and clinical exam with range of motion was documented, and underwent physical
therapy and immobilization postoperatively.

Results

Over an 18-month period, 5 missed perilunate injuries have been encountered in clinic which
underwent subsequent procedures. Initial classification of the perilunate dislocations included: 3
Mayfield Ill perilunate dislocations and 2 Mayfield IV lunate dislocations Operative management
consisted of: Wrist fusion with carpal tunnel release (1 patient), Scaphoid excision with 4 corner
fusion (1 patient) Proximal row carpectomy (2 patients) Open reduction percutaneous fixation
with carpal tunnel release and repair of scapholunate ligament (1). All patients recovered from
the procedure without complication, with an overall reduction in subjective levels of pain, and
ability to form a composite fist. Those patients who underwent pinning had the pins removed at
8 weeks without evidence of infection. Wrist arthrodesis and four corner arthrodesis patients
had radiographic evidence of consolidation of their arthrodesis One patient who underwent a
dorsal wrist fusion plate demonstrated finger stiffness at 2 weeks post operatively, which
responded to aggressive physical therapy and a removable brace. Two patients, a four-corner
fusion and a proximal row carpectomy, had persistent wrist stiffness at 5 months and 6 week
follow ups respectively



Summary Points

e Presentation of wrist pain after an acute trauma requires careful scrutiny of wrist
radiographs and appraisal for collinearity of the radius and carpus as well as ligamentous
intervals.

e Upto 25% of cases on clinical and radiographic initial examination.

e Delay of definitive treatment results in a high incidence of postoperative stiffness

e QOperative fixation techniques depend on type of dislocation and length of time dislocated
and include proximal row carpectomy, partial or total wrist arthrodesis, and open
reduction percutaneous pinning.
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Hypothesis

Small olecranon fractures present a significant challenge for fixation, which has resulted in
development of plates with proximal extension. Olecranon specific plates with proximal
extensions are widely thought to offer superior fixation of small proximal fragments but have
distinct disadvantages: larger dissection, increased hardware prominence, and the increased
possibility of impingement. Previous biomechanical studies of olecranon fracture fixation have
compared methods of fracture fixation, but to date there have been no studies defining
olecranon plate fixation strength for standard versus extended olecranon plates. The purpose of
this study is to evaluate the biomechanical utility of the extended plate for treatment of
olecranon fractures.

Methods

Sixteen matched pairs of fresh-frozen human cadaveric elbows were used. Of the sixteen, eight
matched pairs received a transverse osteotomy including 25% and eight including 50% of the
articular surface on the proximal fragment. One elbow from each pair was randomly assigned to
a standard-length plate and the other elbow in the pair received the extended-length plate for
fixation of the fracture. The ulnae were cyclically loaded and subsequently loaded to failure, with
ultimate load, number of cycles, and gap formation recorded.

Results

There was no statistically significant difference between the standard and extended fixation
plates in simple transverse fractures at either 25% or 50% from the proximal most portion of the
articular surface of the olecranon.

Summary Points
e Standard fixation plates are sufficient for the fixation of small transverse fractures, but
caution should be utilized particularly with comminution and non-transverse fracture
patterns.
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Hypothesis

Examination of the incidence of shoulder and elbow injuries in the collegiate wrestling
population is limited. Therefore, we sought to determine the incidence of shoulder and elbow
injuries in wrestlers competing in the National Collegiate Athletic Association (NCAA), and
investigate the risk factors involved.

Methods

All shoulder and elbow injuries in wrestlers from the 2009-2010 through 2013-2014 academic
years in the NCAA Injury Surveillance Program database were extracted. The incidence of
different injuries, activity, time-in-match, competition status, and injury characteristics was
recorded. Descriptive statistics were noted, student's t-tests were used to compare between
groups, and injury risk ratios were calculated to determine risk factors for injury. Statistical
significance was set a p<0.05 a priori.

Results

Collegiate wrestlers had an incidence of 21.59 shoulder and elbow injuries per 10,000 athletic
exposures (AEs). The most frequent injury types included elbow ulnar collateral ligament tears,
shoulder impingement, and acromioclavicular joint sprains, although there was significant
variability. Freshman collegiate wrestlers suffered a significantly higher percentage of shoulder
and elbow injuries than more senior athletes, signifying an association between experience and
injury risk. There was a 4-fold higher incidence of injury during competition than practice.
Injuries were significantly more likely to occur later in the match, with a 2.5-fold increased risk
compared with early. While 26.8% of wrestlers were out of play for at least 14 days, only 5.9% of
all injuries required surgery. The majority (72.8%) of injuries were due to a contact mechanism.
Lastly, Division | collegiate wrestlers had the highest overall injury rate.



Summary Points
e Collegiate wrestlers have a high incidence of shoulder and elbow injury, with specific risk
factors identified here.
e This at-risk patient population should be monitored closely for signs of fatigue, which
may leave them susceptible to injury.
e Further prospective investigation of wrestling injuries with a special attention to injury
prevention in higher risk athletes are needed to further validate these findings.
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Hypothesis

Examination of the incidence of elbow dislocation and subluxation injuries in the collegiate
athlete population is limited. While the epidemiology has been demonstrated for high school
and professional athletes, there is no equivalent study in college athletes. Furthermore, there
have been only minimal reports of between-sport comparisons and evaluation of risk factors.
Therefore, we sought to determine the incidence of elbow dislocation and subluxation injuries in
the National Collegiate Athletic Association (NCAA), and investigate the risk factors involved.

Methods

All elbow subluxation and dislocation injuries from the 2009-2010 through 2013-2014 academic
years in the NCAA Injury Surveillance Program database were extracted, using weighted injuries
to make national and annual comparisons. The injury incidence per 10,000 athletic exposures
(AEs) was calculated for different injuries, sports, activity, time-in-game, competition status, and
injury characteristics. Such differences were compared using risk-ratios to determine risk factors
for an injury occurring.

Results

The overall incidence of elbow instability injuries was 0.04/10,000AE. Elbow dislocations were
more common, with 553 injuries (82.2%, 0.03/10,000AE), while elbow subluxations were the
minority, with 119 injuries (17.8%, 0.01/10,000AE). Men’s wrestling had the highest incidence of
elbow instability (1.08/10, more than women’s gymnastics (0.74), men’s football (0.11), and
women’s volleyball (0.06). All injuries occurred via contact mechanism, and 99.2% were new
injuries. Sixty-eight percent of injuries kept athletes sidelined for more than two weeks. Injuries
were 3.0-fold more likely to occur in competition (0.08/10,000AE) than practice (0.03/10,000AE).



Summary Points
¢ Elbow instability injuries are an infrequent but serious source of disability for select NCAA
athletes, with over two-thirds out of play for more than two weeks.
¢ Injuries were more likely to be sustained during competition, and via contact.
e Athletes sustaining these injuries, along with their coaches and medical providers, may
benefit from this return-to-play data to best manage expectations and outcomes.
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Hypothesis

The objective of this study is to examine all shoulder injuries that required a surgical intervention
that were recorded in the NCAA Injury Surveillance Program. We hypothesize that contact would
be the mechanism causing injuries most at risk for needing surgery, and that dislocations are the
injuries most likely to require operative intervention.

Methods

Retrospective review and analysis of injury surveillance data between 2009-10 and 2013-14 for
operative collegiate shoulder injuries and their associated sports exposures.

RESULTS:185 operative shoulder injuries occurred over 3,739,004 AEs, for an overall incidence of
0.50/10,000 AE. The sports with the highest incidence of operative injuries were: men's football
(1.31/10,000 AE), men's wrestling (1.14/10, men’s ice hockey (0.60/10,000AE), women’s
gymnastics (0.44/10, and men's swimming (0.41/10,000 AE). Men were significantly more likely
to sustain operative injuries than women for all sports combined. Injuries that most often
required surgery included superior labrum tears from anterior to posterior (SLAP) tears (46.4%),
other non-SLAP glenoid labrum tears (46.2%), anterior shoulder dislocations (33.3%), and
posterior dislocations (30.0%). There was no significant difference in injury proportion ratio (IPR)
for injuries requiring surgery when comparing contact vs non-contact mechanisms of injury (IPR
=1.0[0.6-1.6]). The incidence of operative injuries sustained during competition was significantly
higher than the incidence of operative injuries sustained during practice.

Summary Points
e The sports with the highest incidence of operative shoulder injuries were: men's football,
men's wrestling, men's ice hockey, and women's lacrosse.
e Operative shoulder injuries were more likely to occur during competition. SLAP tears,
other non-SLAP glenoid labrum tears, and anterior shoulder dislocations had the highest
incidence of requiring surgery.



¢ Athletes sustaining these injuries, along with their coaches and medical providers, may
benefit from identifying college sport participants who are at highest risk for sustaining
an operative injury. This may assist in planning medical care and setting expectations,
which may be critical to a young athlete’s career.
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Hypothesis
To determine the incidence of UCL injuries in the National Collegiate Athletic Association (NCAA)
baseball, and investigate the risk factors involved.

Methods

All UCL injuries from the 2009-2010 through 2013-2014 NCAA Injury Surveillance Program
database were extracted. The incidence was calculated for different positions, activity, time-in-
game, competition status, and injury characteristics, and compared using injury risk ratios (IRR)
to determine risk factors for injury occurrence. The NCAA provides sampling weights based on
division and year. For all other injury characteristic analysis, unweighted data was used.

Results

Over the course of the 2009-2010 to 2013-2014 academic years, 20 UCL injuries were reported
in the ISP over 177,992 athlete exposures, for an overall incidence of 1.12/10,000AE (95%Cl
0.63-1.62) (Figure 1). Eighty-five percent occurred during throwing, and 100% were new injuries.
Of the injuries sustained during games, 28.6% of injuries occurred early in the game (warm-up
through 3rd inning), while 71.4% were sustained late (4th inning or later), with a RR of 1.3 for
late game injuries (95%Cl 0.24-6.46). Of those injured, 45.0% were able to return to play by the
next session, while the remainder were out for at least seven days. Injury was season-ending in
15% of athletes (an incidence of 0.17/10,000AE). 15% of athletes required surgery. Unweighted
injuries are reported in Figure 2.



Summary Points
e UCLinjury is a potentially season-, or even career-ending injury in NCAA baseball players.
¢ While more injuries occurred later in games, our study found no significant difference in
injury rates with respect to time in game.
e lastly, we found a higher reported rate of extensive time away from sport following UCL
injury than previously published studies on this patient population.
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Hypothesis

There is no association with pediatric lateral condyle patient’s BMI and increased fracture
displacement; operative treatment of lateral condyle fractures is not more common among
obese children; and BMI, demographic factors, and fracture characteristics are not predictive of
operative treatment or complications.

Methods

In this IRB approved, retrospective Level lll study, we reviewed 139 lateral condyle fractures
treated either operatively or non-operatively from 4/2008-10/2016. Exclusion criteria included
age 6.5 years in age were 17.4 times more likely to have a postoperative contracture than those
6.5 years old were 17 times more likely to develop a postoperative contracture.

Summary Points
¢ Clinicians should counsel caregivers and patients >6.5 years old of the risks of
postoperative contracture after surgical treatment of lateral condyle fractures. Close
follow-up as well as range of motion exercises should be encouraged.
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Hypothesis

Opioid-related morbidity and mortality is a major public health problem, and the risk of long-
term opioid use following surgery is not well defined. We performed a population-based study to
assess the risk of developing prolonged opioid use after elective arthroscopic shoulder
procedures, and hypothesized that substance dependence, pain disorders, and psychiatric
conditions increase the risk for prolonged opioid use.

Methods

We examined insurance claims data drawn from the Truven MarketScan Research Database to
identify patients who underwent elective shoulder arthroscopy between January 1, 2010 and
March 31, 2015. We included opioid naive patients, defined as patients who did not fill an opioid
prescription within 12 months before surgery. New prolonged opioid use was defined as
continued opioid use between 91 and 180 days following the index procedure. Adjusted odds
ratios (ORs) were calculated from a multivariable logistic regression model to identify patient
factors associated with the risk of new prolonged opioid use. Additionally, we examined the
adjusted rate of new prolonged use by surgery type.

Results

In this cohort of 105,670 opioid-naive patients who underwent elective shoulder arthroscopy,
8,816 patients (8.3%) developed new prolonged opioid use. Figure 1 depicts the risk adjusted
new prolonged use rate per surgical procedure. Patients who had an arthroscopic foreign or
loose body removal have the highest persistent use rate (13.1%), followed by partial
synovectomy (10.1%), distal clavicle excision (9.6%), and rotator cuff repair (8.5%). Patients with
the highest odds of developing new prolonged opioid use included patients who had at least 150



tablets of 5mg Hydrocodone during the perioperative period (OR, 2.1; 95% confidence interval
[Cl], 2.0-2.2), followed by patients with a suicide and self-harm disorder (OR, 1.9; 95% Cl, 1.1-
3.3), history of alcohol dependence or abuse (OR, 1.6; 95% Cl, 1.3-1.9), a mood disorder (OR, 1.3;
95% Cl, 1.2-1.4), female gender (1.3; 95% Cl, 1.2-1.3), and patients with a history of pain
diagnosis (OR, 1.2; 95% ClI, 1.0-1.2).

Summary Points

e The risk of new prolonged use following arthroscopic shoulder procedures is 8.3%, and is
higher among women and individuals with mental health conditions, substance
dependence and abuse, and pre-existing pain disorders.

e Further research is necessary to understand the increased incidence among certain
preoperative diagnosis, and may warrant narrowing of surgical indications.

e Greater opioid use in the early postoperative period may predict later prolonged opioid
use, and high risk patients warrant close surveillance following surgery for early
recognition and direction to appropriate resources and opioid alternatives.
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Hypothesis
Native radial head diameter and height can be predicted by ipsilateral capitellum and lesser
sigmoid notch dimensions to improve radial head arthroplasty implant size selection.

Methods

MRIs of 30 normal elbows was used to obtain measurements of the radial head including height
(RH-height), width (RH-width), and articular dish width (DISH-width) in the coronal plane, the
sagittal diameter (RH-diam), maximum (Dmax) and minimum diameter (Dmin) in the axial plane.
Measurements of the proximal ulna included the distance from the proximal lesser sigmoid
notch to the distal proximal radioulnar articulation (SN1-height) and the height of the lesser
sigmoid notch (SN2-height). Measurements of the distal humerus included capitellum width
(CAP-width) and lateral capitellum to the lateral trochlear ridge (CAP-TROCH-width) in the
coronal plane as well as the diameter of the capitellum in the sagittal plane (CAP-diam).
Correlation between the measurements was determined with Pearson coefficients.

Results

Mean radial head dimensions were RH-height of 9.3 +/- 0.9 mm, RH-width of 22.4 +/- 2.2 mm,
sagittal RH-diameter of 22.6 +/- 2.0 mm, articular DISH-width of 15.8 +/- 1.9 mm, Dmax of 24.0
+/- 2.2 mm and Dmin of 21.9 +/- 2.2 mm. Mean lesser sigmoid notch measurements were SN1-
height of 7.2+/- 1.3 mm and SN2-height of 9.8 +/- 1.9 mm. Mean CAP-width was 15.1 +/- 2.0
mm, CAP-TROCH-width was 19.4 +/- 1.9 mm, and sagittal CAP-diameter was 22.2 +/- 2.2 mm.
Mean ratios were DISH-width to CAP-width of 1.06 +/- 0.12 with a Pearson coefficient of 0.60,
RH-width to CAP-TROCH-width of 1.16 +/- 0.09 with Pearson coefficient of 0.72, D max to CAP-
TROCH-width of 1.24 =/- 0.09 with Pearson coefficient 0.77, Dmin to CAP-TROCH-width of 1.13
+/- 0.08 with Pearson coefficient of 0.75, RH-diam to CAP-diam of 1.01 +/- 0.08 with Pearson
coefficient of 0.76. Mean CAP-diam was 2.8 mm +/- 2.0 mm larger than the CAP-TROCH width.
Mean ratio of RH-height to SN2-height was 0.97 +/- 0.14 with a Pearson coefficient of 0.62.



Summary Points

Optimal radial head diameter can be reliably predicted using CAP-TROCH-width
Correlation was found between CAP-diam and RH-diam, however, CAP-diam may over-
estimate the radial head diameter by 3 mm.

Optimal radial head depth can be reliably predicted using SN2-height

Measurements of the capitellum and lesser sigmoid notch are useful in estimating native
radial head anatomy and decreasing risk of oversizing the radial head prosthesis, which
can lead to increased loading of the radiocapitellum and proximal radioulnar joints.
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Hypothesis

Primary osteoarthritis of the elbow in patients who experience repetitive, strenuous exertion on
an occupational or athletic basis. It can lead to pain and stiffness of the joint, which may result in
considerable functional deficits. When the elbow contracture is refractory to conservative
management, surgical debridement and release of the elbow capsule can be offered to restore
functional motion of the joint. Although open approaches have classically been described for
surgical treatment of elbow contracture, arthroscopic techniques have emerged as a less
invasive alternative with growing popularity. However, the comparative effectiveness of these
two approaches is not well described. The goal of this study was to analyze the effectiveness in
restoring sagittal range of motion for these two competing techniques. We hypothesized that
open release was associated with a greater increase in sagittal range of motion when compared
to arthroscopic release.

Methods

A retrospective review was performed of consecutive patients who underwent elbow capsular
release, via either open or arthroscopic approach, by two senior surgeons at our institution. The
indication for surgery for all included patients was stiffness secondary to osteoarthritis. Patients
were age- and sex-matched. The primary outcome measure was the change in sagittal range of
motion of the elbow. Statistical analysis of patient demographics was by student t-test for linear
values and Fisher’s exact test for categorical values. Change in the range of motion was analyzed
by the Mann Whitney U-test.



Results

Thirty-two patients met inclusion criteria, with a mean post-operative follow-up period of 25
months. There were no significant differences in demographic data between cohorts (Table 1);
however, patients in the open cohort had less range of motion pre-operatively when compared
to the arthroscopic cohort (Table 2). Open release was associated with a significantly greater
increase in sagittal range of motion (43.9 degrees, 95% Cl: 34.7 to 53.1 degrees) compared to
arthroscopic capsular release (19.8 degrees, 95% Cl: 2.8 to 36.8 degrees) (p=0.013) (Table 2). In
addition, arthroscopic release was associated with a significantly higher reoperation rate for
persistent stiffness (25%) compared to open release (0%) (p=0.044).

Summary Points
e Both open and arthroscopic elbow capsule release are effective treatment options for
patients with stiffness attributable to primary osteoarthritis.
e Open capsule release may be associated with greater improvements in sagittal range of
motion compared to arthroscopic capsule release.
e |n addition, open capsule release may be associated with a lower likelihood of
reoperation for persistent stiffness compared to arthroscopic capsule release.
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Hypothesis

Olecranon fractures are common injuries of the upper extremity that frequently require
operative fixation to restore elbow function. Surgery is often performed lateral or prone,
presenting challenges for anesthesia and the surgical team to safely and appropriately position
the patient. We describe an easy and quick surgical set-up that provides good exposure to the
operative site and stable positioning of the arm.

Methods

The patient is placed supine on the operative table with the body positioned slightly eccentrically
with the operative arm hanging slightly over the edge of the bed. Two paint rollers are secured
to the edge of the bed on the operative side, one above the arm and one below the arm, with
tips touching forming a triangle. The arm is draped over paint rollers with elbow resting where
the paint rollers meet (figure 1).

Next the arm is hung with finger traps to allow placement of a tourniquet with a10-10 drape as
proximal as possible. The arm is then cleaned and prepped. After the arm is prepped a sterile
stockinet is placed over the arm followed by an impermeable and upper extremity drape. The
stockinet is wrapped with ioban. Using an esmark the arm is exsanguinated and the tourniquet
inflated. The arm is then drapped over the paint rollers and stockinet is cut to allow easy, direct
access to the olecranon. To further secure the arm, the esmark is wrapped around the paint
rollers, behind proximal humerus, and tied (figure 2).

The addition of the esmark allows the arm to stay in place during manipulation without requiring
an assistant to hold. Once secure the olecranon is easily accessible for operative fixation and
fluoroscopic evaluation.

Summary Points
e Appropriate positioning during operative fixation of the olecranon can be challenging and
timely.



e Qur technigue allows for patients of different age, BMI and comorbidities to be
positioned without the increased risks associated with prone and lateral positioning.

e This technique allows for simple, quicker operative set up and easy surgical and
fluoroscopic access.
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Hypothesis

The osteocutaneous radial forearm free flap (OCRFFF) for single-stage mandibular reconstruction
is a surgical option with minimal associated donor site complications when harvested and plated
by an Orthopaedic hand surgeon.

Methods

The present study is a retrospective review of 91 consecutive patients undergoing head/neck
malignancy resection followed by single-stage mandibular reconstruction with an OCRFFF
harvested by one Orthopaedic hand surgeon for Otolaryngology colleagues at a single institution
over a 7-year period (Jan. 2010 — Jan. 2017). Demographic information and operative details
were collected. Follow-up data including complications (fracture, skin graft loss and tendon
exposure, infection, pain and minor hand dysfunction) was recorded through chart review. A
logistic regression analysis was performed to determine if increased length of graft size was
associated with a higher risk of complications. Patients were dichotomized into two groups (= 8
cm and > 8 cm graft length) for statistical analysis.

Results

The average length of OCRFF graft harvested was 8.99 cm (range 5.5-15 cm) with over one-half
(53/91) of the grafts > 8 cm in length. Mean follow-up was 18.3 months. Six patients (6.6%)
complained of pain to the donor extremity and 10 patients (11%) admitted to minor hand
movement dysfunction in the donor extremity. No (0/91) clinically significant periprosthetic
fractures were identified. There was a trend towards increased odds of exposed tendon with
longer graft taken (odds ratio = 1.22); however, this finding was not statistically significant (95%
Cl, p=0.154).



Summary Points

e Collaboration between head/neck and upper extremity surgeons using OCRFFF for
mandibular reconstruction allows for appropriate restoration of three-dimensional
anatomy with low donor-site morbidity.

e The risk of fracture following OCRFFF harvest up to 15 cm in length with prophylactic
plating is negligible.

e Other donor site complications including skin graft loss and tendon exposure, pain and
minor hand dysfunction do not increase with larger graft sizes.
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Hypothesis

The purpose of this study was to use a propensity score weighted analysis to determine the
short-term complications following both ORIF and TEA for the treatment of distal humerus
fractures as well as compare length of stay (LOS) and discharge destination differences.

Methods

Data from the 2012-2015 American College of Surgeons National Surgical Quality Improvement
Database (NSQIP) were queried for any distal humerus fracture patients that underwent either
ORIF or TEA and that were at least forty-five years of age at the time of admission. The patient
sample was defined using a combination of validated Current Procedural Terminology (CPT)
codes and International Classification of Disease Codes Versions 9 and 10 (ICD-9 and ICD-10). We
used propensity score weighting of patients who had received TEA with those who had the same
propensity score but had received ORIF. Multivariable logistic regression was used to determine
the association between treatment choice (ORIF vs. TEA) and major morbidity within 30 days
following surgery, odds of prolonged hospital length of stay (LOS) and discharge destination
(home vs post-acute care facility).

Results

From 2012-2015, NSQIP included 595 patients aged forty-five and older with a distal humerus
fracture that underwent either ORIF (N = 525) or TEA (N = 70). After propensity score weighting,
the effective sample size of TEA was 70 patients and the effective sample size of ORIF was 276.
The incidence of 30-day major morbidity overall was 13.2%. More specifically, 11.4% (8/70) of
TEA patients and 13.5% (71/525) of ORIF patients had at least one major morbidity. After
propensity score weighting, we did not find a statistically significant association between



treatment choice and odds of MM (odds ratio (OR) 0.7, 95% confidence interval (Cl) 0.3 — 1.6, p-
value =0.4), prolonged LOS (OR 1.1, 95% CI 0.6 — 2.0, p-value = 0.7), or discharge disposition (OR
0.73, 95% Cl 0.4-1.3, p-value = 0.3).

Summary Points
¢ In propensity weighted cohorts, treatment choice in distal humerus fractures did not lead
to a significant difference in short term complications, hospital LOS or discharge
destination.
e Intoday’s increasingly complex health care landscape, it is important to have an
understanding of healthcare quality and cost-effective care.



RF Poster 52: The Prevalence of Coexisting Carpal Tunnel Syndrome and

Symptomatic Rotator Cuff Disease
Category: Elbow/Forearm/Shoulder

Shoulder and Arm;Nerve;Diseases and Disorders
Level 4 Evidence

Jonas A. Reid, MD
William H. Seitz, Jr., MD
Matthew Dilisio, MD

Hypothesis

We hypothesize that the prevalence of carpal tunnel syndrome in patients treated for rotator
cuff disease is higher than the prevalence of carpal tunnel syndrome in the general population,
and that the prevalence of rotator cuff disease in patients treated for carpal tunnel syndrome is
higher than the prevalence of rotator cuff disease in the general population.

Methods

A total of 488 patients were retrospectively identified from a database of all patients who had
procedures performed by a single orthopaedic upper extremity surgeon within a five-year time
period based on CPT codes indicating treatment for rotator cuff disease or carpal tunnel
syndrome. The prevalence of coexisting disease was calculated with respect to both the
population of patients treated for carpal tunnel syndrome and for rotator cuff disease. If
patients were treated for both conditions, it was recorded whether treatment occurred during
the same surgical encounter or different encounters; if treatment occurred during different
surgical encounters, the order of treatment was noted.

Results

The prevalence of carpal tunnel syndrome in the population of patients with surgically treated
rotator cuff disease was 12.1% (25/207), which is roughly three times the estimated prevalence
of 1% - 5% in the general population. The prevalence of rotator cuff disease in the population
of patients treated surgically for carpal tunnel syndrome was 8.2% (25/306) - twice the lowest
estimated prevalence of rotator cuff disease in the general population (4.5%) and similar to the
highest estimates (9%). Of the 25 patients undergoing surgical treatment for both conditions,
11 of 25 patients (44%) were treated during the same surgical encounter, with the other 14 of
25 patients (56%) undergoing treatment during different surgical encounters. Five of the 14
patients (36%) that underwent operations on a different encounter underwent treatment for
carpal tunnel syndrome first, with 9 of 14 (64%) undergoing treatment for rotator cuff disease
first.



Summary Points

e The prevalence of both diseases in the studied population is higher than most previous
estimates of their prevalences in the general population.

e -Based upon this finding, we urge at least minimal screening for rotator cuff disease in
patients being treated for carpal tunnel syndrome, and especially urge screening for
carpal tunnel syndrome in patients being treated for rotator cuff disease.

e This practice can improve patient care via earlier diagnosis, earlier and more efficient
treatment, all without additional monetary cost and with minimal expenditure of clinic
time.
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Hypothesis

Many patients with complete nerve lacerations have intact sensory examinations at the time of
initial evaluation. We hypothesize that there are risk factors that help predict false negative
sensory examinations in the upper extremity.

Methods

We identified patients who underwent upper extremity nerve repair based on Current
Procedural Terminology codes from 2013-2017 at a single level one trauma center. Charts were
reviewed for initial sensory examination findings and the specialty of the examining physician.
Data were also collected regarding mechanism of injury, concurrent trauma, Glasgow Coma
Score (GCS), blood alcohol level, and urine drug screen at initial evaluation.

Results

Sixty-two patients with complete upper extremity nerve lacerations were identified during the
study period. Of these, 13 (21%) had a normal preoperative sensory examination documented by
the initial provider (emergency room or primary care physician), whereas hand surgeons
documented normal findings in 8 patients (13%). Hand surgeons were more likely to correctly
identify nerve injuries at initial patient presentation when compared to other initial providers
(73% vs. 48%; p<0.05). No statistically significant differences in the likelihood for a false negative
examination were found when comparing laterality, level of injury, mechanism, GCS score, or
positive urine drug screen.



Summary Points
e Upper extremity laterality, mechanism of trauma, GCS, and positive urine drug screen are
not risk factors for false negative nerve examination.
e Hand surgeons are more likely to correctly identify upper extremity peripheral nerve
injuries on initial examination compared to other providers.
e Prompt specialist referral is advised when the possibility of an upper extremity nerve
injury exists.



RF Poster 54: Delayed Presentation of Pediatric Trigger Thumb: A Case

Report
Category: Pediatric/Congenital and Nerve

Hand and Wrist;Congenital and Pediatric Problems
Level 5 Evidence

Nathan Miller, MD

Hypothesis

Pediatric trigger thumb is a common hand condition arising in childhood that may require
surgical intervention. Patients typically present with fixed flexion of the thumb interphalangeal
joint with an inability to fully extend. Etiology is thought to be due to a size mismatch between
the flexor pollicus longus tendon and the flexor sheath. Treatment options included
conservative management versus early operative intervention, as it was once believed that fixed
flexion of the IP joint would lead to intrinsic tightness and permanent flexion contracture despite
surgical release. Previous data has suggested that operative intervention should occur by age
five if the trigger thumb fails to resolve with conservative measures.

Methods

In this case report, we discuss a patient that presented with a trigger thumb at age fifteen. She
was found to have a fixed, flexion deformity of the IP joint and failed conservative therapy. The
patient underwent surgical release of the Al pulley.

Results
Despite the delayed presentation, the patient developed full range of motion at the IP joint with
no residual intrinsic tightness.

Summary Points
e This case supports the current belief that patients may be treated conservatively for a
longer period of time without the clinical consequence IP tightness.
e Additionally, at age fifteen it provides the latest reported case of trigger thumb in the
literature.
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Hypothesis

Neuropathic pain and the development of painful neuromas following peripheral nerve injuries
are poorly understood and unpredictable. Patients with persistent and refractory pain can be
indicated for surgical treatment, but there is no consensus as to the ideal intervention. A
relatively novel adjunctive procedure is the use of a proximal nerve crush. This creates an
axonotmetic injury inducing an alternative growth program at the neuron level compared to the
transection injury, which may modulate the development of pain. We hypothesized that the
effect of performing a proximal nerve crush in a rat sciatic neuroma model can be used as an
adjunctive intervention for prevention and/or treatment of painful neuromas.

Methods

The experiment consisted of 2 arms: 1) neuropathic pain prevention with a 2 week secondary
intervention, and 2) neuropathic pain treatment with a 6 week secondary intervention. Male
Lewis rats (n=9) had an initial sciatic transection proximal to the trifurcation, followed by an
intervention consisting of either a sham surgery, proximal crush, or neuroma resection. The
animals were tested weekly for pain-related behavior utilizing cold allodynia testing. Dorsal root
ganglions were harvested at 5 months for both arms to assess pain related gene expression
profiles.

Results

Neuropathic pain prevention: Cold allodynia response slowly increased in all groups after the
initial injury. Following the intervention to mitigate the development of cold allodynia responses,
by day 56, the proximal crush group had a cold allodynia time of 3.6 + 3.5 (mean + standard
deviation, seconds), which was significantly lower than the neuroma resection group, 17.6 + 13.1
p < 0.01. Neuropathic pain treatment: Cold allodynia response was allowed to plateau following
the initial sciatic transection, to a maximum of 22.6 + 6.8. Following crush intervention, cold
allodynia was only 9.5 + 7.8 by week 8, 17.7 = 7.6 in the resection group, and 17.1 £ 8.3 in the
sham surgery group. These differences were not significant. Pain-related gene expression
analysis is currently ongoing.



Summary Points
e Early intervention (2 weeks) decreased pain-related behavior.
¢ Late intervention (6 weeks) after development of maximum pain did not decrease pain-
related behavior.
e Changes in the neuron growth-program can alter development of pain.



RF Poster 56: Evaluating the Cost-Effectiveness of Conscious Sedation in

the Pediatric ER Setting
Category: Pediatric/Congenital and Nerve

Hand and Wrist;Congenital and Pediatric Problems;General Principles
Level 4 Evidence

Nikhil Agrawal, MD

Dmitry Zalvin

Corrie Chumpitazi, MD
Shayan lzaddoost, MD, PhD
Jeffery Friedman, MD

Hypothesis

In this study, we seek to evaluate the cost-effectiveness of conscious sedation in the pediatric
ER. Our hypothesis is that the price of conscious sedation will be significantly higher than the
cost of performing procedures under local anesthesia.

Methods

This article reports on a retrospective case controls study performed on all pediatric patients 18
years old or younger from a single institution. Patient population was limited to those that
underwent minor procedures in the ER setting by the plastic surgery service during on-call hours
between August and December of 2016. All remaining children were divided into two groups
based on whether they received conscious sedation local anesthesia.

Results

Of the 65 patients included in this study, 27 received local anesthesia and 38 conscious sedation
for their plastic surgery procedures. Patients in the local anesthesia group were significantly
older than those necessitating conscious sedation: 135 vs. 67 months (p < 0.001). There was no
differences between the times it took to begin with the surgical procedure. However, patients
receiving conscious sedation spent more time in the emergency department (301 vs. 379 min, p
=0.015) and tended to have slightly longer lengths of procedure (15 vs 25 min, p = 0.056). Their
average ketamine dose was 28 mg (Table 1).

Laceration repair (51.9%) and closed reductions (37.0%) were predominant in the local
anesthesia group (p = 0.003). Time of admission (daytime vs. nighttime), the patient's
destination after the ER visit, and the reasons for any possible inpatient admission did not
correlate with the choice of anesthesia.

The costs billed by the emergency medicine physician were significantly higher for patients in the
conscious sedation group (464 USD) compared to those with local anesthesia (309 USD, p =



0.001). The immediate costs to the emergency department were also higher in the conscious
sedation group (860 vs. 451 USD, p = 0.024). Overall, this translated to combined costs, which
were statistically larger in patients with sedation compared to those with local anesthetic
infiltration of their operative fields: 1460 vs. 868 USD, p = 0.041.

Summary Points
e Conscious sedation increases the cost of emergency room visits
e Conscious sedation also increases the amount of time that pediatric patients spend in the
emergency room
e This study will assist providers in providing parents with better information regarding the
risks and costs of conscious sedation when confronting simple procedures in the
emergency room.
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Hypothesis

We hypothesize that pediatric patients who undergo flexor tendon repair followed by 3-4 weeks
of immobilization and a modified Duran controlled passive motion rehabilitation protocol will
have good outcomes. We also postulate that pediatric patients with chronic flexor tendon
injuries who are able to undergo primary repair achieve reasonably good functional outcomes
compared to those treated acutely, but are more likely to experience complications such as
stiffness.

Methods

A retrospective review was performed at a large tertiary pediatric hospital of patients less than
18 years of age who underwent primary flexor tendon repairs. Patient demographics, details of
injury, treatments, and outcomes data were extracted from the electronic medical record.
Outcomes were calculated by total active motion and classified by the original Strickland criteria
or Buck-Gramcko criteria. Fisher’s exact test and student’s t-test were used for analyses.

Results

There were 28 patients with 34 injured digits undergoing flexor tendon repairs in zones 1-4. The
mean age was 11.4 years (range 2.4—17.9) with 17 males (61%) and 11 females (39%). 35% of
injuries occurred in zone 1; 35% zone 2; 6% zone 3; and 24% zone 3 (Table 1). Various surgical
techniques were employed, depending on the zone of injury and surgeon, but all patients
underwent a modified Duran postoperative therapy protocol after an initial period of
immobilization (median 29 days). Overall, the majority of patients achieved favorable outcomes,
with 86% of cases classified as good/excellent. 30 (88%) cases received surgery acutely ( 3
weeks) who underwent primary repair generally still achieve good outcomes, but were more
likely to experience stiffness.
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Hypothesis

Despite modifications to the delivery device of the Nexplanon subdermal implantable
contraceptive, we report a case of implant migration resulting in iatrogenic ulnar nerve injury
requiring neuroma excision and nerve reconstruction. Herein we review the literature for nerve
injuries associated with subdermal implantable contraceptives.

Methods

A systematic review of the literature was performed in November 2017 using the PubMed and
Google Scholar databases. Abstracts were reviewed and included in the study if they described
use of a subdermal implantable contraceptive device and associated injury to a nerve. Injuries
were classified based on the involved nerves.

Results

A total of 23 abstracts were reviewed and 14 studies were included for analysis. A total of 86
nerve injuries were reported. Five injuries were associated with migration or insertion of the
implant near the median nerve. Ten implants resulted in ulnar nerve injury. Four medial
antebrachial cutaneous and 1 lateral antebrachial cutaneous nerve injuries were reported. The
largest study reported 66 associated nerve injuries but did not specify which nerves were
associated or the type of injuries reported. One patient had nerve injury on insertion and the
remaining injuries were a result of implant migration resulting in iatrogenic nerve injury during
attempted removal.



Summary Points

¢ Despite modifications to the delivery device of subdermal contraceptive implants, nerve
injuries continue to occur due to implant migration and iatrogenic injury during
attempted implant removal.

e Updated guidelines of subdermal contraceptive implant insertion recommend placement
8-10 cm proximal to the medial epicondyle and posterior to the medial intermuscular
septum.

e Radiographic imaging of all radiopaque subdermal contraceptive implants is
recommended, and removal of migrated implants should be performed by an upper
extremity surgeon.
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Hypothesis

Thoracic outlet syndrome (TOS) includes a group of disorders that result from increased pressure
in the costoclavicular space, causing compression of one or more of the neurovascular structures
passing through that space. For patients who fail to improve with conservative treatment,
surgical intervention by scalenectomy with or without first rib resection is the treatment of
choice. We hypothesize that first rib resection at time of TOS release is required to completely
decompress the costoclavicular space.

Methods

Patients with TOS who failed to improve with conservative therapy were offered surgical release
with anterior-middle scalenectomy and first rib resection. Using a supraclavicular exposure, the
costoclavicular space pressures were measured with an esophageal balloon dilatation catheter,
with patient’s ipsilateral arm in neutral anatomic position and with the shoulder abducted and
externally rotated. Pressures were recorded pre-intervention, after scalenectomy, and after first
rib resection. Paired T test was used to compare differences in group means for paired samples.

Results

Twenty-four consecutive patients were evaluated. There were 17 females and 7 males, and the
average age was 36 years, ranging from 19 to 54 years old. There was no significant difference
between pre-intervention and post-scalenectomy pressures at abduction, with a mean drop in
pressure of 21.4 mmHg (p = 0.07). There was a significant difference between post-scalenectomy
and post-rib resection pressures with a mean drop in pressure of 85.9 mmHg (p<0.001). There
was also a significant difference between pre-intervention and post-rib resection pressures with
a mean drop in pressure of 125.9 mmHg (p<0.001).



Summary Points
e Complete first rib resection in the surgical management of patients with TOS might be
necessary since the pressure in the costoclavicular space was significantly reduced only
after first rib resection was performed.
e These findings raise concerns about incomplete resolution of TOS and associated
symptoms after scalenectomy alone.
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Hypothesis:
The objective of this study is to analyze the prevalence, indications, reconstructive surgery types,
and the number of reoperations in the treatment of pediatric hand burns.

Methods

A retrospective cohort study was conducted that included pediatric patients admitted with
acute hand burns at the Shriner’s Hospital of Galveston from 2014-2016. Data on sex, age, race,
etiology of burns, percentage total body surface area (TBSA) burned, and percentage TBSA 3rd
degree burned were obtained. Additionally, details on acute and reconstructive surgeries were
obtained including indication, location, and procedure(s) performed. The primary outcome was
the prevalence of reoperation reconstructive surgery after primary reconstructive surgery for
hand burns. The secondary outcomes were the indications and risk factors for reoperation
reconstructive surgery. Data analysis included bi- and multivariable logistic regression to identify
these risk factors.

Results

112 patients were reviewed between 2014-2016 at Shriner’s Hospital of Galveston. Of these, 43
patients underwent primary reconstructive hand surgery (Table 1). On average, each patient
underwent 2.2 £ 1.5 primary reconstructive surgeries on the hand. The primary reconstructive
surgeries occurred on average 11.6 months (range 0-69 months) following the acute burn (Table
2). Of the 43 patients who underwent primary reconstructive hand surgery of a specific site, 21
patients required reoperation surgeries on the same site (Table 2). The number of reoperation
surgeries following primary reconstructive surgery was on average 3.0 + 1.9. Reoperation
surgeries were most commonly performed on the wrist, hand (volar/dorsal) and small finger.



Reoperation surgeries were more common if the primary reconstructive surgery technique
utilized a burn scar contracture release + skin graft (split thickness skin graft or full thickness skin
graft) compared to burn scar contracture release + local flaps. Additionally, reoperation surgeries
were more common if patients underwent primary reconstructive surgeries involving the joint
(arthrodesis, percutaneous pinning, capsulotomy) and/or tendon (tenolysis).

Summary Points

e Reoperation reconstructive surgery was required on the same site in 42% of patients who
had underwent primary reconstructive surgery.

e Patients who underwent reoperation surgeries more commonly had procedures utilizing
a burn scar contracture release + skin graft or involved the joint/tendon during the
primary reconstructive surgery.

e Factors such as patient age, sex, % TBSA, and % TBSA 3rd degree did not have a
significant effect on whether reoperation surgery was performed.
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Hypothesis

Ablative fractional CO2 laser has been shown to improve hypertrophic burn scars. The purpose
of this study is to determine the impact fractional CO2 laser treatment has on post-burn
hypertrophic scarring of the hand in pediatric patients using objective scar analysis.

Methods

A retrospective cohort study was conducted that included all patients who underwent CO2 laser
treatment to the hands at the Shriner’s Hospital of Galveston from 2013-2017. Demographic
data on age, Fitzpatrick skin type, sex, type of burn, percentage total body surface area (TBSA)
burned, percentage TBSA 3rd degree, and acute and reconstructive burn surgical history, and
surgical complications were obtained. Procedures were performed with a fractional, 10,600 nm
CO2 Laser (Lumenis UltraPulse®, Santa Clara, CA, USA) using the DeepFX™ and Ultrascan CPG
handpieces. Settings were modified in accordance with patient factors and response to
treatment. All patients underwent general anesthesia and had prophylactic antibiotics
administered prior to laser treatment. Standardized photographs were obtained prior to
fractional CO2 laser treatment and post-treatment. A previously validated scar scoring system,
scaled from 3-12, with 3 representing the least severe scar, was used to quantify scar severity
(Table 1). Pre-treatment and post-treatment scar scores were compared using paired samples t-
test.

Results

A total of 53 laser treatments were performed on 21 patients (11 males, 10 females) aged 3 to
19 years (mean age, 11.4 years) with an average TBSA of 21.6 + 14, an average hand TBSA of 3.3
+ 1.6, and an average Fitzpatrick type of IV (range I-VI). Average time between acute burn and



first laser treatment was 63 months (range, 11-168 months). Average time between laser
treatments (when multiple) was 11.4 months (range, 3-47 months). One complication was
observed, erythema at the treatment site, which resolved with conservative treatment. Scar
score severity decreased from 6.9+ 1.5t0 5.4 + 1.8 (p <0.0001).

Summary Points
e Ablative fractional CO2 laser showed a significant improvement in scar severity score on
pediatric hand burns when comparing pre-treatment to post-treatment standardized
photos.
e (CO2 Laser is a safe treatment modality with a low risk of post-treatment complications.
e (CO2 Laser is an effective, adjunctive therapy complementing existing treatments for the
reconstruction of hand burns.
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Hypothesis
Influence of Obesity on the Open Operative Treatment of Upper Extremity Fractures

Methods

Children between the ages of 0 and 18 in the Kids Inpatient Database (KID) from 1997 to 2012
were included in this analysis. Upper extremity fractuers were isolated and included humeral
(proximal, shaft, distal), and forearm (proximal, and distal). ICD-9 procedure codes were then
used for each fracture to identify patients who received either open or closed treatments.
Demographic data for each fracture type was obtained. Lastly, multivariable logistic regressions
were performed to determine the impact of obesity, age, race, and insurance on the likelihood
of receiving open surgical treatment for each fracture.

Results

Obesity was most prevalent in humeral shaft fractures (1.30%) and least prevalent in distal
humerus fractures (0.405%). Obesity was significant for ORIF in ankle distal humerus (OR =
2.139, p < 0.001) and distal forearm (OR = 1.436, p < 0.05). Age was significant for all fractures
and had the highest odds ratio for all fracture types.

Summary Points
e Fractures of the upper extremity in obese pediatric patients are significantly more likely
to need open surgical intervention than in non-obese patients.
¢ These findings assist in identification and counseling of patients that may exhibit a
greater need for open surgical treatment.
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Background

Lymphedema is an abnormal collection of protein-rich fluid in the interstitium resulting from the
obstruction of lymphatic drainage. This process results in swelling, pain, and/or limited range of
motion in the upper and lower extremities — most commonly seen in the arm and hand after
lymph node surgery and radiation therapy for breast cancer treatment. The diagnosis of primary
lymphedema has conventionally been made clinically. Primary, or congenital, lymphedema is
diagnosed when no disease-triggering, traumatic, or iatrogenic surgical event may be identified
in a patient’s history. With sensitivity and specificity superior to lymphoscintigraphy,
indocyanine green (ICG) lymphography makes image-based diagnosis of primary lymphedema
possible (see Figure 1).

Hypothesis
We aimed to study our experience using ICG lymphography to diagnose primary lymphedema.

Methods

The database from October 2015 to September 2016 at the University of lowa Center for
Lymphedema Research and Reconstruction was reviewed. Our retrospective analysis included
patient history, clinical assessment, and diagnostic workup with lymphedema Q score,
bioimpedance spectroscopy, and ICG lymphography of both upper and lower extremities.

Results

46 patients were diagnosed with primary lymphedema based on both history and ICG
lymphography. Interestingly, 6 patients (13%) were initially referred to us with the diagnosis of
acquired disease but were subsequently found to have lymphographically confirmed primary
disease. 15 patients (33%) were incidentally found to have lymphographically confirmed disease
in the contralateral limbs which were completely asymptomatic. Furthermore, 4 patients (9%)
had additional asymptomatic disease found in a third limb. All patients were triaged to receive



severity appropriate treatments including complete decongestive therapy, lymphaticovenular
anastomosis, vascularized lymph vessel transfer, and/or suction assisted lipectomy.

Summary Points

e This study demonstrated the effectiveness of ICG lymphography in diagnosing primary
lymphedema.

¢ We incidentally discovered a previously unrecognized pathologic entity — primary
asymptomatic lymphatic insufficiency.

e Primary asymptomatic lymphatic insufficiency potentially explains the inconsistent
pathogenesis of lymphedema following oncologic interventions — as these patients may
be more likely to develop lymphedema compared to their healthy counterparts due to
pre-existing pathology.

e This pathologic entity also raises caution over performing lymphatic tissue transfer in
patients with primary disease, as transfer surgery may be the last straw necessary to
cause lymphedema in the donor region.

e Further investigation is warranted.
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Hypothesis

The patient experience during wide awake hand surgery (WAHS) is different than traditional
surgery. Although WAHS is known to be well tolerated, it is not known if patients’ perception of
WAMHS changes over time. This is important, as outcomes metrics are collected at varying
postoperative intervals and can directly impact reimbursement and hospital ratings. The purpose
of this study was to track patient satisfaction immediately after WAHS and at six weeks follow-up
to assess if outcomes scores vary based on the timing of survey administration.

Methods

We tracked 64 consecutive patients who underwent WAHS using a tourniquet at our institution.
No surgery lasted for more than 20 minutes. 46 patients had WAHS using a high arm pneumatic
tourniquet and 18 patients had WAHS using a forearm pneumatic or esmarch tourniquet.
Patients were given an identical questionnaire immediately after their procedure and at 6 weeks
follow-up. The questionnaire used single question Likert scales to assess anxiety, pain, and
patient satisfaction. DASH scores were also collected preoperatively and at 6 weeks follow-up.
Statistical analyses were run to assess for differences between the scores from the two time
intervals.

Results

60/64 (94%) patients returned for follow-up or were able to be contacted 6 weeks after their
procedure (Figure 1). Anxiety and pain related to the overall procedure and specifically to the
injection of local anesthetic remained relatively stable over time (p >0.05). Tourniquet related
pain trended towards decreased reported pain at 6 weeks follow-up (p=0.057). Overall



satisfaction remained high, although slightly worsened at 6 weeks follow-up (p=0.005). DASH
scores improved following surgical treatment (delta=16 points).

Summary Points
e Patients report relatively consistent satisfaction scores in the weeks following WAHS
e Patient reported outcomes and surgeon ratings are playing an increasingly prominent
role in the medical landscape
e The timing of survey administration does not greatly impact the value of the results
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Hypothesis
We sought to analyze the epidemiology of upper extremity injuries in high-school- and college-
age soccer players presenting to Emergency Departments (EDs) in the United States.

Methods

The NEISS is a nationally-representative sample of 100 hospital EDs. Each record contains
demographic and injury information. Records from 1999-2016 were analyzed, including only
patients of age 14-23 with a soccer-related injury sustained at school or an athletic event.

Results

1,299,008 patients of high-school- or college-age presented to the ED for a soccer-related injury
from 1999-2016, of which 20.4% were in the upper extremity. Patients were predominantly male
(58.0%) and high-school-aged (81.4%). Overall, males constituted a greater proportion of upper
extremity injuries than other injury locations (63.5% vs. 56.6%, p<0.0001). Upper extremity
injuries were more likely than lower extremity injuries to be fractures (43.7% vs. 13.9%,
p<0.0001) and dislocations (7.1% vs. 3.4%, p<0.0001), and less likely to be strains/sprains (27.8%
vs. 56.6%, p<0.0001). Males were disproportionately represented among patients presenting
with shoulder dislocations (81.8% male among shoulder dislocation patients vs. 57.8% among
other injuries, finger dislocations (72.0% vs. 58.0%, p=0.0068), upper arm fractures (74.9% vs.
57.6%, and lower arm fractures (68.3% vs. 57.3%, p<0.0001).

Summary Points
e Upper extremity injuries are an important subset of injuries in high-school and college-
age soccer players presenting to the ED



e Efforts to reduce soccer-related injuries should include strategies targeting upper-
extremity injuries, particularly among males and college-aged players

e This study will inform potential rule-change efforts aimed at reducing the incidence of
upper extremity injuries among youth soccer players
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Hypothesis

There is no standard time to return to driving following musculoskeletal surgery of the upper
extremity (UE). We hypothesize that having surgery requiring casting or splinting, surgery of the
right upper extremity, and surgery performed proximal to the wrist will lead to delayed return to
driving after surgery.

Methods

An 8-item survey asking about driving habits after surgery was administered to patients in a post-
operative clinic setting from February 2017-January 2018. Patients were included if they
underwent musculoskeletal surgery of the upper extremity, which included any procedure from
the glenohumeral joint to distal phalanx. The survey was given approximately 6 weeks from the
date of index procedure. Patient demographics were recorded from the electronic medical
record. Descriptive statistics, Kruskal-Wallis, and Mann-Whitney U tests were performed using
Microsoft Excel Software (Microsoft Corp. Redmond, WA).

Results

71 patients completed the survey and were included in the study. Time to return to driving
ranged from 0-70 days with a mean of 15 days and median of 7 days. There was no difference in
time to return to driving in patients wearing a splint versus no splint (P=0.4494). Likewise,
laterality of UE procedure did not influence time to return to driving (P=0.3184). Finally, when
comparing return time to driving with location of surgery, there was no difference between
shoulder, elbow wrist, or hand surgery (p=0.1569).



Summary Points

Many patients query when they can return to driving after surgery and currently there
are no evidence based recommendations to guide this discussion. In our study, the mean
time to return to driving was 15 days, with a median of 7 days.

We found no differences in time to return to driving in patients wearing a splint versus no
splint post op, no difference based on laterality of procedure, and no difference based on
location of surgical procedure.

This information can be used to guide recommendations regarding return to driving

following upper extremity surgery.
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Hypothesis

The conundrum of reconstructing soft tissue defects of the hand and upper extremity dwell
upon hand surgeons who are solicited to choose from available options. Before engaging in
complex flap reconstructions, the motto of “the reconstructive ladder” advocates for more
conservative approaches first. Negative-pressure wound therapy (NPWT) represents one of the
many solutions for complex wounds of the hand and upper extremity. Although several
limitations of NPWT, such as application over bone, tendon or an infected wound bed, impede
its universal use, numerous indications remain. The goal of this study was to investigate the most
common indications of NPWT reported in the literature and to determine their outcomes in
wound management.

Methods

A systematic review of the literature was performed according to the PRISMA standards.
Databases such as Embase, Medline and Pubmed were searched through January 1st 2018.
Keywords were used in a combination of “upper extremity”, “arm”, “forearm”, “wrist”, “hand”,
“finger” AND “negative-pressure wound therapy”, “VAC therapy”, “vacuum assisted closure”.
Other articles were included from screening Bibliography of previously selected articles. Only

articles involving humans and written in English were included.

Results

In total, 36 articles were included in the analysis, containing 265 cases of NPWT used in the
upper extremity. Half of the publications were written as case reports (n=18), as opposed to 31%
as case series (n=11), 17% as retrospective reviews (n=6) and 3% as randomized prospective
trials (n=1). Anatomical location for application of NPWT occurred mostly in the forearm (68%,
n=179), followed by hand (20%, n=54), finger (10%, n=27) and axilla (2%, n=5). The most
common indications were coverage of radial forearm flap donor site (27%, n=71), fasciectomy
for compartment syndrome (26%, n=68), replantation (16%, n=43) and wound defects after
open fracture (8%, n=21). More than 90% of cases were considered successful procedures
(n=238), as opposed to 7.5% partial failures (n=20) and 3% total failures (n=7). When divided by



indication, compartment syndrome and replantation demonstrated the best success rates
(100%), whereas radial forearm flap donor site had the lowest (70% success rate).

Summary Points
¢ Negative pressure wound therapy (NPWT) can be employed in several settings pertaining
to the reconstruction of the hand and upper extremity.
e Although a significant portion of the literature is limited to levels of evidence 4 and 5,
positive outcomes and versatility in its indications is demonstrated in this systematic
review, which reaffirms NPWT as a potent tool for reconstructive endeavours.
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Background

Medicare and other insurance carriers have begun moving towards outcome-based models of
payment. Hospital systems are evaluated based upon multiple metrics including complication
rates and patient satisfaction. Scores are compared between similar hospitals, with the goal of
identifying and rewarding hospitals which can provide efficient and patient-centered care
compared to peer institutions. Many factors contribute to subjective outcomes such as patient
satisfaction, and discrete ways to improve satisfaction remain elusive. Poorly controlled pain and
anxiety are known to decrease patient-reported satisfaction, while non-pharmacologic
interventions such as music therapy have been shown to decrease anxiety in other patient
populations. However, it is unknown if this type of intervention may also be effective in
perioperative patients, or if it can improve patient satisfaction.

Hypothesis

Allowing patients to choose music to listen to in the perioperative period will result in improved
patient satisfaction and decreased anxiety compared to listening to soothing sounds or nothing
at all.

Methods

We investigated the effect of perioperative music on patient satisfaction including responses on
the standardized HCAHPS survey, which is used by the Center for Medicare Services (CMS) as a
core quality metric guiding hospital reimbursement. In this prospective, randomized, unblinded
study 71 patients were randomized to three groups: a "control" group, a "patient-selected
music" group, and a "soothing sounds" group. The PROMIS anxiety index was used as an
additional outcome measure. Satisfaction scores and PROMIS anxiety scores were compared
between groups using Student’s t-test.



Results

Patients in the music group reported a lower level of worry compared to the control group
(p<0.05). There was no significant difference between the soothing sounds and control groups
(p=0.07). Rates of perioperative anxiety were not significantly different between groups.
Additionally, fewer participants in the soothing sounds group endorsed requiring pain medicine
post-operatively (p<0.05) than in the music group, although neither was significantly different
from the control group. Overall, we found a generally high level of patient satisfaction across all
groups with the outpatient surgical experience at the study site, with an average hospital rating
greater than 9 (out of 10) in all groups.

Summary Points

¢ Hand surgeons may see a decrease in perioperative patient anxiety from inexpensive and
non-pharmacologic interventions such as allowing patients to listen to music during
surgery

e This intervention may not affect patient ratings of the hospital, which were uniformly
high at this site

¢ This may be a cost-effective way to improve the patient experience in a competitive
elective surgery marketplace
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Hypothesis

Hand and upper extremity surgeries are largely performed in an outpatient setting with low
intraoperative and immediate postoperative complications requiring hospitalization, but rates of
unexpected hospitalization in the month following surgery have been widely varied in the
literature. We prospectively followed patients to determine the rate of acute health care
utilization with the hypothesis that readmissions, emergency room and urgent care visits would
be lower than currently reported in the literature.

Methods:

All patients undergoing outpatient upper extremity surgery by five surgeons were prospectively
followed between April and August of 2017 to monitor for hospital readmissions; emergency
rooms visits and urgent care presentations following outpatient hand surgery. Patients were
monitored while at the surgical center for transfer or admission, contacted by phone post
operatively and evaluated at their two-week post operative visit. All patient phone calls to the
office and surgical center were also monitored for any report of readmission. Patients were also
contact by phone or seen in the office one-month post operatively to monitor for and further
presentations. 583 patients were identified for participation with 22 patients excluded.

Results

561 patients were included for evaluation with 47.2% female (n=265) and 52.8% male (n=296).
The average age was 54 years with a range from 14 to 102 years.

Nine patients (1.6%) presented post operatively for further evaluation at an urgent care or
hospital (95% C.I. 0.8-3.1%). Five patients presented to an emergency room and four patients
present to an urgent care facility (Table 1). Of those patients two were admitted to the hospital



0.35% (95% C.I. -0.08- 1.4%). Both readmissions were related to shortness of breath.
Emergency room and urgent care visits that did not lead to admission accounted for 1.25% (95%
C.l. 0.6-2.6%). No patients were transferred from the ambulatory surgical center to the hospital
or emergency room.

Summary Points:
e There was a low rate of postoperative utilization of urgent care and emergency room
services.
e Hospital readmissions were rare and no patients required transfer from an ambulatory
care center to the hospital.
e Qutpatient hand and upper extremity surgery is safe in an ambulatory care center with
low postoperative transfers and readmissions in the month following surgery.
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Hypothesis
We hypothesize that different intra-operative application and drying techniques do not affect
the setting time of octyl-2-cyanoacrylate.

Methods

The study design is a non-blinded, controlled trial. Two investigators applied the TSA
concurrently to their own volar forearms and measured the time to complete dryness in the
operative room. Adjuvants used to accelerate curing time were (1) waving a towel and (2)
bringing the operative lights within 15 and 30 cm of the adhesive. The time from application to
complete dryness was recorded (in seconds). We performed each group of controls and
variables on applying 1 mm (manufacturer recommended application thickness) and 2 mm
thicknesses. We noticed that the first application out of the applicator pen was drying more
quickly than the additional applications from the same pen. Therefore the drying times for the
first application out of the pen and the drying time for the remaining application from the same
pen were recorded separately. Mean drying times from each group and sub-group were
calculated and compared using students t-test and multivariate analysis.

Results

112 applications were performed at 1 mm and 2 mm TSA thickness. No adjuvants accelerated
curing times compared to controls for “first” applications on 1 mm thickness trials. However, all
adjuvants accelerated drying times for “not first” applications at 1 mm (p < 0.05). When
comparing “first” to “not first” applications, the controls and adjuvants dried more quickly in
“first” applications (p < 0.05). The same comparisons for 2 mm thickness trials and though there
was a trend for adjuvants to accelerate drying times for first applications, there was not
statistical significance. As before, “first” against “not first” applications were compared and all
adjuvants dried more quickly in the “first” applications group when compared to the “not first”
group (p < 0.05). 1 mm was compared to 2 mm thicknesses and 1 mm applications dried more
quickly than the 2 mm counterparts (p < 0.05).



Summary Points
e Athinner layer dries more rapidly with and without adjuvant drying techniques.
e Drying adjuvants do not have an effect on thinner layers of TSA that is applied
immediately after activating the applicator.
e An unexpected finding was that when the polymer begins to set it burns intensely and
can leave an area of erythema and epidermolysis on the area of application. More severe
skin wounds occurred with the thicker application.
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Hypothesis

The potential impact of the number and type of preoperative encounters on satisfaction rates
prior to elective surgical procedures is unclear, specifically scheduling and medical clearance
encounters. We sought to evaluate the potential impact of the number and type of preoperative
encounters, including both telephone and office visits, on satisfaction rates prior to elective
outpatient hand surgery.

Methods

Questionnaires investigating satisfaction with the preoperative process were collected for 200
patients presenting for elective hand surgery. The number of telephone, surgeon and medical
clearance encounters were recorded and satisfaction was determined for each type based on a
4-category Likert scale. All patients 18 years or older were included, while only patients providing
incomplete questionnaires were excluded. Outcome data was assessed for associations between
different encounter totals or types and satisfaction rates.

Results

Among 200 patients, 197 completed the questionnaire and were included. Overall satisfaction
with the preoperative process was 92.9%, with only 3% of patients dissatisfied. There was a
significant association between satisfaction and the number of telephone and total encounters.
Satisfaction fell below 90% after 4 or more telephone calls (66.6%, p = 0.005) and 5 or more total
encounters (80%, p = 0.008). When considered individually, there was no significant association
between satisfaction and the number of surgeon (p = 0.267) or medical office encounters (p =
0.087), or a patient’s perceived health status (p = 0.14).



Summary Points

e Greater than 3 telephone or 4 total encounters significantly decreases patient
satisfaction

e Surgeon and medical office visits are not associated with satisfaction rates when
considered individually

¢ The number, not the type, of preoperative encounters impact satisfaction

e Results highlight the importance of efficient communication between patients and
providers
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Hypothesis

Since the inception of the Lancet Commission for Global Surgery and the Touching Hands
Project, there is escalating interest in international outreach. Linking evidence-based research
with international outreach in resource-limited settings can optimize outcomes in hand surgery.
This study aims to summarize common themes and gaps in global health-focused hand surgery
research.

Methods

A PRISMA guided scoping review was conducted using PubMed, Embase, African Journal Online
(AJOL), the Indian Journal of Plastic Surgery (1JPS), Scholar’s Portal, and the American Journal of
Hand Surgery. Search terms included: hand injury, congenital, trauma, burn, infection; “AND”
global health, international outreach, poverty, low-middle income country, socioeconomic, and
poverty. All peer-reviewed studies conducted until January 1, 2018 were included. A grounded
theory approach was then applied, by which themes were updated as the study progressed.
Common themes and gaps were summarized. Publications were plotted on an online world map
using the platform BatchGeo.

Results

Two independent investigators reviewed 853 articles, with 37 articles included. Hand trauma
(n=9, 24%), and emphasis on physiotherapy (n=7, 18%), were the most common themes.
Congenital anomalies, infections, tumours and socioeconomic pre-disposition followed after
(n=4,11%). Common sources of hand trauma were occupation, followed by road accidents and
injuries at home. All four hand infection articles focused on tropical diabetic hand syndrome.
Targeting prevention (n=7, developing a hand injury registry (n=4, 11%), and cultivating
opportunities for hand surgery education (n=4, 11%) were needs commonly identified in
research. The majority of the literature was retrospective (n=8), case report/series or opinion
pieces (n=7, 18%). Four papers had international collaborators, of which three were prospective
and one was qualitative. India published the most (n=11, 30%) followed by Nigeria (n=5, 14%).
Publications from higher-income countries (n=11, 30%) produced literature reviews or reports



from personal experience. There were no publications from Latin America. Limitations include
specific focus on North American databases, AJOL and IJPS, as well as exclusion of non-english
speaking studies (n=2) and or studies inaccessible due to cost (n=9).

Summary Points

e Thereis a need to implement and evaluate trauma prevention strategies in the
workplace and to develop a hand injury registry.

* International research collaboration can lead to higher level evidence

e Research is scattered across multiple databases, inaccessible by additional cost, or non-
English speaking regions.

e Research plotted on an online world map offers a unified approach for research
collaboration. Multi-lingual access is needed, where researchers worldwide can
contribute.
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Hypothesis

Allograft tissue products enjoy widespread applications across surgical specialties but little data
exists about surgeon pBibliography and practices with respect to these products and their use in
surgery of the upper extremity (1-4). We hypothesized that a web-based survey could be
employed to investigate trends concerning the use of and attitudes toward allograft tissue
among hand surgeons.

Methods

A short questionnaire was distributed to all active members of American Society for Surgery of
the Hand (ASSH) during the month of October 2015 (N=3466). Demographic information was
collected along with practice-focused questions concerning the use of and surgeon feelings
toward human allograft tissue products of various types including bone, skin, and soft tissues.

Results

Of 3,466 ASSH members, a total of 406 hand surgeons (11.7 %) responded to the survey. A large
majority (92%) reported having used allograft tissue products in upper extremity applications.
Orthopedic surgery trained hand surgeons were more likely to have used bone (93%) and tendon
(51%) allograft tissues in practice, while plastic surgery and general surgery trained hand
surgeons were more likely to have used nerve (72% and 90%) and dermis allograft tissues (72%
and 70%) in practice. Reduced donor site morbidity and overall complication rates were sited as
factors motivating surgeons to use allograft tissues in the upper extremity. Overall, 95% of
practicing hand surgeons would consider using an allograft tissue product if it offered the
potential to improve outcomes of flexor tendon and pulley reconstruction.

Summary Points
¢ Allograft tissue products are popular among practicing hand surgeons, though variation
with respect to tissue type used exist depending on training pathway.
e Many surgeons site the ability of these products to reduce donor site morbidity and
overall complication rate as motivating factors.



¢ While surgeons are willing to consider allograft tissue use in many settings, interest in an
allograft product to improve outcomes in flexor tendon and pulley reconstructions is
particularly high.
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Hypothesis

Patients who use intravenous drugs are at risk for injection site infections of the upper
extremities. We sought to describe the clinical characteristics and outcomes of these infections
in this high-risk population.

Methods

We performed a retrospective chart review of patients seen by the plastic surgery consultation
service at a large academic medical center for upper extremity infections over the last 5 years.
We report here the prevalence of comorbidities, high-risk health behaviors, homelessness,
clinical management strategies, and complications among those with current IV drug use.

Results

Of 261 patients with upper extremity infections during the study period, 54 (20.6%) were current
IV drug users. The mean age was 32.9 years (SD 9.3) and 59% were men. Infections were more
frequent in the dominant upper extremity (57.5%) than in the nondominant upper extremity
(42.5%). Wound culture data, when available, frequently revealed polymicrobial infection with
MRSA, MSSA, Streptococcus species, and anaerobic species. In terms in health behaviors, urine
toxicology frequently demonstrated polysubstance abuse, with the use of opiates (n=20) and
cocaine (n=11) most commonly identified. Over 90% of patient were current smokers. Hepatitis
Cinfection and HIV were present in over 47% and 5.6% of patients, respectively. Over 20% of
patients identified as currently homeless. For management, >75% of patients had incision and
drainage procedures, 33.3% had drains placed, and 13% required a formal washout in the
operating room. 66.7% of patients had social work evaluations and 13.0% had infectious disease
consultations during their index encounter. 85.2% required hospital admission with a mean
length of stay of 5.9 days (SD 6.9). Of those admitted to the hospital, 24.5% ultimately left
against medical advice. Over 44% of patients had at least one additional upper extremity



infection during follow-up. The number of patients with IV drug use-associated infections
increased over the 5 years of follow-up with 1in 2012 and 20 in 2016, mirroring statewide
trends in illicit drug deaths.

Summary Points
e Upper extremity infections are common in IV drug users.
e This population is at high risk for recurrent infections.
e Social interventions to mitigate IV-drug related harms are under-utilized when patients

present with upper extremity infections.
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Hypothesis

For many types of surgical cases, intraoperative resident physician participation may increase the
length of operation. This lost operative time productivity results in an opportunity cost to the
attending physician in the academic setting during specific hand surgery cases.

Methods

Retrospective analysis was performed on the American College of Surgeons National Surgical
Quality Improvement Project (NSQIP) database from 2006 to 2015. Cases were identified by
Current Procedural Terminology (CPT) code to isolate distal radius fracture repairs, carpal tunnel
releases, scaphoid fractures repairs, and metacarpal fracture repairs. Variables collected
included operation time, presence or absence of resident physician, and postgraduate year level.
Statistical analysis was performed using the statistical computing software R 3.4.2 (R Foundation
for Statistical Computing, Vienna, Austria). Cost analysis was performed to quantify the effect of
operative times in terms of relative value units (RVUs) lost.

Results

A total of 3721 cases were identified. Of those, 1277 cases were performed with a resident
present. Residents participated in cases with higher total RVU (14.91 vs 13.16, p<0.001). There
was a statistically significant increase of 24.17 minutes (p <0.001) in the mean operation time
with a resident present as compared to without. Moreover, RVU/hr in resident cases was
significantly lower by 2.97 RVU/hr or 21% (p<0.001). Using the late 2016 Medicare physician
conversion factor of $35.8043, the opportunity cost to attending physicians is $106 per case.

Summary Points
¢ Residents are participating in higher total RVU cases; this selection bias may be playing a
role in explaining our result.
e Resident involvement for certain procedures comes at an opportunity cost to faculty
surgeons.
¢ How to balance the cost to train residents in the emerging value-based health systems
will prove to be challenging, but requires consideration.
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Hypothesis

Patient cancellations of scheduled surgeries create inefficiency and loss of productivity in a
clinical practice. We hypothesize that elective conditions, insurance status, and history of prior
surgical cancellations are risk factors for surgical cancellation.

Methods

Using the electronic medical record and surgical scheduling calendar, we identified 313 surgical
cancellations between June 2016 and December 2017 for a single orthopaedic hand surgeon’s
practice. All identified patients’ charts were then reviewed to determine type of scheduled
surgery, age, sex, time from pre-operative clinic visit to surgery, insurance type, and reason for
cancellation.

Results

During an 18 month period, 313 scheduled surgeries for a total of 263 individual adult patients
were cancelled, accounting for a rate of 17.4 cancellations a month. During this time period,
there were 1205 elective surgeries, with a ratio of approximately 1 out of 4 surgeries scheduled
that were cancelled by the patients. Forty-one (15.6%) patients cancelled more than one surgical
appointment. The most commonly cancelled surgery was carpal tunnel release (open and
endoscopic), which comprised 27% of all cancelled surgeries. In total, 87% of the cancellations
were for elective conditions, with 13% for acute traumatic conditions. When looking at all
patients who cancelled surgery, 41% were enrolled in Medicaid or without insurance. When
comparing those patients who cancelled multiple times versus those who cancelled once, 98% vs
83% were elective with 51% vs 39% of these patients enrolled in Medicaid or without insurance
respectively. When comparing the reason for cancellation, patients who cancelled multiple times
cited transportation (10% vs 4%) and insurance issues (12% vs 5%) more often than those who
canceled once. Lastly, of all patients who cancelled, 140 (53%) ultimately had their scheduled
surgery completed at a later date.



Summary Points

Carpal tunnel release (open and endoscopic) is the most commonly cancelled surgery in a
single surgeon orthopaedic hand practice.

A high proportion of patients who cancel surgery are enrolled in Medicaid or without
insurance. Lack of transportation and insurance issues are common reasons for surgery
cancellation, especially in patients who have cancelled multiple times.

Cancellations occurred at a rate of 1 out of 4 scheduled surgeries, with approximately
half of cancelled patients ultimately rescheduling and completing their surgery.



