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HS EP2. Biomechanical Analysis of Capsular Repair versus TFCC Ulnar Tunnel Repair 
Jayson C Johnson, MD; David M Brogan, MD, MSc; Jill E Jouret, BS; Ferris M Pfeiffer, PhD 

University of Missouri, Columbia, MO 

Purpose: The purpose of this study was to compare the effectiveness of a peripheral capsular 

repair to a knotless arthroscopic trans-osseous ulnar tunnel repair in restoring distal radioulnar 

joint (DRUJ) stability and stiffness in the setting of a massive triangular fibrocartilage complex 

(TFCC) tear.  

Methods: We obtained eight matched pairs of fresh frozen cadaveric forearms for testing. Each 

forearm was tested in supination and pronation using 3-D optical tracking devices (NDI Certus) 

prior to any intervention. Each specimen then underwent a diagnostic wrist arthroscopy and 

sectioning of the TFCC’s deep and superficial fibers. All specimens were then re-tested to assess 

instability secondary to the tear. The TFCC was repaired with either a peripheral capsular repair 

(CR) using three 2-0 polydioxanone sutures or a trans-osseous ulnar tunnel repair (TR) using a 2-

0 Fiberwire, and then re-tested. Statistical significance was set a p<0.05.  

Results: After arthroscopic sectioning of the TFCC, all specimens were unstable with a 

significant increase in translation and a significant decrease in stiffness.  Repair of the TFCC 

with TR resulted in displacement and stiffness similar to the native tissue.  CR specimens were 

found to have significantly greater displacement and significantly decreased stiffness compared 

to the intact state.  

Conclusions: Arthroscopic sectioning of the TFCC resulted in DRUJ instability, as measured by 

stiffness and ulnar translation. TR effectively restored DRUJ stability and demonstrated no 

significant difference in post-operative stiffness or maximal displacement when compared to the 

intact specimen in pronation and supination. However, the stiffness and maximal displacement of 

those specimens undergoing CR continued to be significantly different than the intact state, with 

increased displacement and decreased stiffness in both supination and pronation.  

Clinical Relevance: This study provides biomechanical evidence that an arthroscopic ulnar 

tunnel technique can restore stability to the DRUJ after a massive TFCC tear.  

 



 

 

Figure1-Experimental Set-Up  

The arm was mounted with pelvic screw placed in the ulna to allow for cyclical loading in the 

anterior to posterior direction. Instron ram loaded ulna with 5 cycles +/-40 Newtons. Optical 

trackers were attached to pelvic screws inserted in radius and ulna.   

  

 

Figure2-Pronation  

Maximal ulnar displacement in millimeters with the wrist in pronation. DRUJ stiffness in N/mm 

with the wrist in pronation.  



 

 

 
Figure3-Supination  

Maximal ulnar displacement in millimeters with the wrist in supination. DRUJ stiffness in N/mm 

with the wrist in supination.  

 

Figure4-Sample Force vs Displacement curve for specimen repaired with trans-osseous ulnar 

tunnel technique tested in supination.  

   



 

 

HS EP3. Low-Profile Staple Successful in Small Bone Fusion 
John Joseph Faillace, MD 

Wrist & Hand Center of Waco, Woodway, TX 

 

Purpose: Achieving union in limited intercarpal arthrodesis without complications is technically 

challenging using current implants. Revision rates as high a twenty two percent have been 

reported. Use of a device with constant compression should encourage osseous union. 

Additionally, low-profile staples allow the most bone to remain to achieve such union. 

Method: A retrospective case series from two surgeons in different facilities compiled over a 6 

year period with 32 patients. Inclusion criteria: all patients with limited small bone arthrodesis 

using the NiTiNOL memory metal staple. None were excluded. Union was assessed with plain 

radiographs and clinical exam. Grip and pinch measurements were obtained as well as the 

QuickDASH score.  

Results: All fusions united, usually within 6 weeks. Average follow up was 13 months. Four 

staples were removed, two were early in the study from a manufacturing defect. Once corrected 

there were no more broken staples. One was removed during conversion to a total wrist 

arthrodesis. One was removed in a work comp patient where a second opinion surgeon not 

familiar with the device thought it had backed out; at surgery the staple was in good position 

below the level of the subchondral bone. Where pre and post grip strength was measured, no 

patient lost strength.  

Conclusions: Use of a low-profile, constant compression NiTiNOL memory metal staple for 

limited small bone fusions achieves a high rate of fusion and low complication rate. This study 

has limitations with some incomplete data collection and it is a small series. Work Comp patients 

had worse QuickDASH scores but there were too few data points for statistical analysis. A large 

scale multi-center prospective study is recommended with historical controls. 

 

 

 

 

 

 

 

 



 

 

HS EP4. Incidence and Timing of Complications Requiring Secondary Revision after 

Primary Revision of Traumatic Digit Amputations 
Andrew Paul Harris, MD; Neill Y Li, MD; Avi D Goodman, MD; Joseph Gil, MD; Jeremy 

Raducha, MD; Julia A. Katarincic, MD  

Brown University, Providence, RI 

INTRODUCTION 

 While complications requiring secondary revision after primary revision of traumatic digit 

amputations have been reported, most series have been limited.  Therefore, we aimed to describe 

the incidence and timing of complications necessitating secondary revision after primary revision 

digit amputation in a large series.  

MATERIALS AND METHODS 

After IRB approval, our institutionÕs Emergency Department (ED) database was retrospectively 

examined for all patients presenting with traumatic finger and thumb amputations from January 

2010 to December 2015.  All patient information was entered into REDCap, including 

demographic information, handedness, work related injury, medical comorbidities, mechanism 

of injury, Verdan flexor tendon zone(s) of amputation, site of initial definitive management (ED 

versus operating room), and the type and timing of complications requiring unplanned secondary 

revision amputation.  

RESULTS:  537 patients with 677 traumatic digit amputations were initially treated with 

primary revision amputation. 81 (15.1%) patients with 91 (13.4%) digit amputations underwent 

unplanned secondary revision for at least one complication (TABLE 1). Of these, complications 

included: 32 digits (4.7% of all digits) with soft tissue coverage at an average of 28 days (range 

2-241 days), 21 digits with nail deformity at an average of 179 days (range 42-671 days), 9 digits 

with neuroma at an average of 215 days (range 42-503 days), 7 digits with neuroma and nail 

deformity at an average of 133 days (range 37-242 days). Other infrequent complications 

included nail deformity and cosmesis (4, average 144 days), cosmesis alone (4, average 140 

days), scar contracture and function (3, average 378 days), scar contracture (4, average 195 

days), infection and soft tissue coverage (2, average 15 days), and 1 digit complicated by 

neuroma and cosmesis, neuroma and soft tissue coverage, cosmesis and soft tissue coverage, and 

infection at 707, 91, 10, and 22 days respectively (FIGURE 1).  

CONCLUSIONS 

Following primary revision digit amputation, the incidence of all complications requiring 

secondary revision was 15.1% of patients and 13.4% of digits.  

Soft tissue coverage was the most common early complication that required secondary revision, 

affecting 4.7% of primarily revised digits at an average of 28 days after the index procedure. 

Neuroma and nail deformity were the two most common late presenting complications requiring 

secondary revision at an average of 215 and 179 days respectively.  



 

 

At the time of index procedure, the patient may be counseled on the potential complications 

requiring secondary revision and the timing of such complications.  

Table 1  

 

Figure 1 

 



 

 

HS EP5. Risk of Reoperation after Primary Revision Digit Amputation Performed in the 

Emergency Department versus Delayed Treatment in the Operating Room 
Andrew Paul Harris, MD; Avi D Goodman, MD; Joseph Gil, MD; Neill Y Li, MD; Jeremy 

Raducha, MD; Julia A. Katarincic, MD  

Brown University, Providence, RI 

INTRODUCTION 
Patients treated with primary revision digit amputation in the operating room (OR) have a 

decreased risk of secondary revision amputation compared to those treated in the Emergency 

Department (ED) due to the availability of anesthesia staff, surgical instruments, and controlled 

sterile environment. 

MATERIALS AND METHODS 
After IRB approval, our institutionÍs ED database was reviewed for all patients presenting with 

flexor tendon zone 1 and 2 traumatic digit amputations over a 6-year period, from January 2010 

to December 2015.  Patients were reviewed for demographics, comorbidities, site of treatment 

(ED versus OR), and complications requiring secondary revision.  Conditional Cox Proportional 

Hazard regression with sandwich estimation, where digits were nested within patients, was used 

to model hazard of revision within 1 year of index procedure relative to insurance status, 

presentation (ED vs. OR), skilled vs. unskilled labor, and work-related vs. non-work related. 

Significance was established at the .05 level and all interval estimates were calculated for 95% 

confidence. 

RESULTS 
537 patients with 677 digits were initially treated with revision amputation: 481 patients with 

586 amputations were revised in the ED, while 56 patients (10.4%) with 91 amputations were 

revised in the OR.  74 patients with 83 amputations (78 zone 1, 5 zone 2) required secondary 

revision within 1 year of primary revision amputation; of these, 68 patients had been treated in 

the ED and 6 patients in the OR.  The patient incidence of secondary revision within 1 year of 

primary revision amputation performed in the OR was 10.7%, compared to 14.1% for the ED.  

No increased risk of unplanned secondary revision amputation was observed for patients treated 

in the ED compared with the OR, (HR 0.723, CI 0.1455-1.148, p=0.4811) (Figure 1).  Those 

who had a work-related injury had a 1.9-fold increased risk of revision relative to those whose 

injury was not work-related, (HR 1.904, CI 1.06-3.422, p=0.0312).  Those with insurance had a 

1.6-fold increased risk of revision relative to those without insurance, this approached 

significance, (HR 1.553, CI 0.903-2.672, p=0.1119)(Table 1). 

CONCLUSIONS 
Performing a revision fingertip amputation in the ED, rather than the OR, is not an independent 

predictor of need for secondary revision. Patients with work-related injuries, or who have 

insurance, have an increased risk of secondary revision amputation. As health care costs continue 

to rise, efficient utilization of resources is increasingly important.  These results support avoiding 

unnecessary use of operating room time and staff for primary revision digit amputations. 

 



 

 

FIGURE 1 

 

TABLE 1 

 

 

 

 

 

 



 

 

HS EP6. Outcomes Related to Injury Characteristics of Zone 1 and 2 Digit Amputations 

Treated with Revision Amputation 
Andrew Paul Harris, MD; Avi D Goodman, MD; Joseph Gil, MD; Neill Y Li, MD; Jeremy 

Raducha, MD; Julia A. Katarincic, MD  

Brown University, Providence, RI 

INTRODUCTION 

Revision amputation is the most common treatment for non-replantable finger amputations in the 

United States. Though the digit amputated and zone of injury confer differing results for 

replantation, no study has assessed the effect of the specific digit and zone on the success of 

revision amputation. Predicting the outcome of revision amputation based on injury patterns 

would allow for improved patient education and counseling and increased focus on prevention of 

secondary revision. 

MATERIALS AND METHODS 

After IRB approval, our institutionÕs emergency department (ED) database was retrospectively 

examined for all patients presenting with Verdan flexor tendon zone 1 and 2 traumatic digit 

amputations over a 6-year period, from January 2010 to December 2015.  Each patient was 

reviewed for demographic information, medical comorbidities, injury characteristics, site of 

initial definitive management (ED versus OR), and complications requiring unplanned secondary 

revision amputation.  Conditional Cox Proportional Hazard regression with sandwich estimation, 

where fingers where nested within patients, was used to model hazard of revision within 1 year 

of index procedure relative to zone of injury and specific digit amputated. Significance was 

established at the .05 level and all interval estimate were calculated for 95% confidence. 

RESULTS 

537 patients with 677 digits were initially treated with primary revision amputation.  481 patients 

with 586 amputations were initially revised in the ED, while 56 patients with 91 amputations 

were initially revised in the OR.  74 patients with 83 amputations  (78 zone 1, 5 zone 2) treated 

with primary revision amputations required secondary revision amputations within 1 year of 

index procedure.  In reference to the thumb, the index, middle and small figures had an increased 

risk of 5.3 (P=.0059), 4.3 (P=0.0173), and 4.5-fold (P=0. .0211)(Figure 1), respectively. Ring 

finger had an increased risk of 3.2-fold, though this only approached significance 

(P=0.0677).  No increased risk in revision was observed for injury at zone 1 compared zone 2 

(P=0.4827) (Table 1).  

CONCLUSIONS 
The index finger has the greatest risk of secondary revision amputation compared to all other 

digits. No increased risk of unplanned secondary revision amputation was demonstrated 

comparing zone 1 vs zone 2 amputations/ Patients presenting with digit amputations may be 

counseled on their risk of secondary reoperation based on the specific digit amputated. 

 



 

 

FIGURE 1 

 

TABLE 1 

 

 



 

 

HS EP7. Prevalence and Clinical Manifestations of the Anconeus Epitrochlearis and 

Cubital Tunnel Syndrome 
Jed Ian Maslow, MD; Mihir J. Desai, MD; Daniel J Johnson, BS; John Jake Block, MD; Donald 

H. Lee, MD 

Vanderbilt University Medical Center, Nashville, TN  

 

INTRODUCTION  

Compressive neuropathy of the upper extremity is a common cause of lost work, disability, and 

chronic pain. Cubital Tunnel Syndrome can be caused by multiple static and dynamic factors that 

can be difficult to diagnose pre-operatively. Cubital Tunnel Syndrome leads to significant 

morbidity and days or work lost after treatment. We hypothesize that Cubital Tunnel Syndrome 

secondary to compression by the anconeus epitrochlearis (AE) more commonly presents with 

negative electrodiagnostic studies and has a predictable, rapid recovery after surgical release.  

MATERIALS AND METHODS  

All elbow MRI scans performed from 1996 through 2016 at one institution were retrospectively 

reviewed for the presence of an AE by a musculoskeletal fellowship trained radiologist and 

correlated to physical exam. All patients undergoing cubital tunnel release with or without 

transposition during the same time period were identified. A total of 40 patients had an AE 

identified intra-operatively. Forty patients with no AE identified at surgery were then matched 

for age, sex, concomitant procedures, and year of surgery. Descriptive statistics were used to 

analyze outcome measures including pre- and postoperative medial elbow pain, sensory changes, 

atrophy, Tinel’s sign, elbow flexion test, and electrodiagnostic studies. Time to improvement 

(days) and number of reoperations were noted and compared.  

RESULTS  

A total of 199 patients had an elbow MRI performed and 27 (13.6%) patients were noted to have 

an AE present. In patients undergoing cubital tunnel release, 20 of the 40 with an AE identified 

during surgery had negative preoperative electrodiagnostic studies compared to 11 matched 

controls without an AE (p<0.05). Four patients without an AE had a reoperation for recurrent 

symptoms and no patients with an AE underwent reoperation (p<0.05). Average time to 

improvement after surgical release was 21.2 days for patients with an AE and 31.9 days for 

patients with no AE (p<0.05). Twenty-seven patients with an AE noted improvement at the first 

post-operative visit (67.5%) compared to 15 patients without AE (32.5%, p<0.05).  

CONCLUSIONS  

The prevalence of AE in our study is 13.6%. This is the largest series of elbows reviewed. Pre-

operative electromyography and nerve conduction studies are more frequently nondiagnostic in 

patients with an AE and Cubital Tunnel Syndrome. Patients with an AE experience quicker 

symptom improvement after cubital tunnel release than those without the anomalous muscle. 



 

 

HS EP8. Investigations of Fat Grafting as a Treatment Modality for Skin Fibrosis in 

Scleroderma 
Ryan W Schmucker, MD; Jacob A Thayer, MD; Frederick E Butt, BA; Carrie Harrison, BS; 

Ashim Gupta, PhD; Michael W. Neumeister, MD 

Southern Illinois University School of Medicine, Springfield, IL 

 

Introduction: 

Scleroderma is a systemic autoimmune fibroproliferative disorder characterized by diffuse or 

localized fibrosis. Cutaneous manifestations such as sclerodactyly, joint contractures, and digital 

ulceration are a significant source of morbidity for the scleroderma patient and impair their 

activities of daily living. The purpose of this project is to evaluate fat grafting and adipose-

derived stem cell (ADSC) injection as a treatment modality that induces regenerative skin 

changes in scleroderma using the bleomycin murine model. We hypothesize that fat grafting and 

ADSC injection in the setting of scleroderma will ameliorate fibrosis and rejuvenate the 

overlying skin. This could have major treatment implications related to the treatment of 

symptomatic sclerodactyly and digital ulcers.  

Materials and Methods: 
Utilizing the bleomycin-induced scleroderma murine model, 56 adult nu/nu mice were divided 

into 4 groups with 15 mice each in the fat grafting, ADSC, and sham graft groups and 6 mice in 

the bleomycin only control group. All mice received daily subcutaneous injections of Bleomycin 

in the right parascapular area for 28 consecutive days. On day 28 the mice were injected in the 

right parascapular area with either fat graft (from GFP mice), ADSCs suspended in Matrigel, or 

Matrigel only (sham graft). 5 mice from each group were euthanized at 14, 28, and 35 days and 

skin was analyzed with laser doppler, dermal thickness and Type I collagen content. 

Scleroderma-relevant cytokines TGFb, endothelin-I, and angiotensin-II will be measured by 

qPCR. Immunohistochemical analysis will be performed to identify migration of engrafted fat 

and ADSCs in the dermis and epidermis.  

Results:  
There was significantly less type I collagen formation in the ADSC group as compared to the 

sham and fat graft groups at the 2 week time point. Histologic data from weeks 4 and 5 is 

pending, but we expect to show the same significant improvements in these groups. No 

statistically significant difference was found when evaluating differences in dermal thickness or 

tissue perfusion as measured on histology and laser doppler, respectively. We expect qPCR to 

show a reduction in scleroderma-associated cytokines and immunohistochemistry to demonstrate 

migration of ADSCs into the epidermis, however the above-mentioned data is pending.  

Conclusion:  

The ADSC group demonstrated a statistically significant reduction in type I collagen formation 

as early as 2 weeks out following injection. Preliminary results remain encouraging in support of 

fat graft and ADCSs as a treatment modality effective for ameliorating skin fibrosis in 

symptomatic scleroderma. 

 



 

 

HS EP9. Entrapment of the Extensor Indicis Proprius (EIP) Tendon after Open Reduction 

and Internal Fixation (ORIF) of Distal Ulna Fracture 
Shao-Min Shi, MD; Steven Grindel, MD 

Orthopaedic Department, Medical College of Wisconsin, Milwaukee, WI 

 

Introduction: ORIF of the distal ulna is a common procedure for fracture treatment as well as 

bone shortening. The EIP muscle arises from the posterior and radial surface of the distal third of 

the ulna and the adjacent interosseous membrane. The muscle may be damaged or compressed 

by a fixation plate during ORIF causing entrapment post-operatively. By literature review, there 

are no past reports of such complication. We report 3 cases of EIP entrapment after ulna ORIF 

and surgical results following release of the EIP insertion to address this.  

Methods: 3 cases of EIP entrapment after distal ulna ORIF were identified. Physical 

examination showed normal wrist range of motion in all 3 subjects. Digit flexion and extension 

were full with the wrist placed in both neutral and extension for all subjects. However, with the 

wrist in flexion, index excursion was restricted, remaining in fixed extension in all 3 subjects. At 

surgical exploration, we confirmed our 3 cases to have entrapment of the EIP. In two of the cases 

the fixation plate was in an improper position, compressing the EIP muscle belly, and in one case 

the EIP muscle was damaged by long screws. We found there to be lack of EIP tendon excursion 

due to scar adhesion to the fourth dorsal compartment of the wrist. In each patient, the EIP 

tendon was detached from the insertion of the extensor digitorum communis to the index finger 

and the plate was removed. Post-operatively a splint was applied for 4 weeks with the wrist in 

slight extension, followed by physiotherapy. 

Results: All 3 subjects achieved full index finger range of motion immediately post-operatively. 

Full digit motion was maintained at a follow-up of 2 years post-operatively.  

Conclusion: Placement of the plate during ORIF of the distal ulna can contribute to entrapment 

of the EIP tendon. Detachment of the EIP insertion is an effective method to eliminate the 

entrapment, preserving index extension due to the intact extensor digitorum communis. Utilizing 

cadaver dissection, we suggest that the posterior and ulnar surface is a proper place for the 

fixation plate to reduce the risk of EIP entrapment.  

 

 

 

 

 

 

 



 

 

HS EP10. Upper Extremity Reconstruction Using Large Pedicled Flaps in Military, 

Academic and Community Hospitals 
1Joseph Meyerson, MD; 2Anthony L Logli, BA; 2Brian J Bear, MD; 1Ian L. Valerio, MD, MS, 

MBA 
1The Ohio State University, Columbus, OH; 2University of Illinois College of Medicine at 

Rockford, Rockford, IL 

Introduction 
Extensive soft tissue loss of the upper extremities poses a formidable challenge to the 

reconstructive surgeon. These defects may not be amendable to skin grafting or local and 

regional flaps. Large surface area coverage demand either free tissue transfer or large distant 

pedicled flaps.  Patients that are non-microsurgical candidates, a lack of microsurgical 

capabilities, or a bailout option for failed free flap reconstruction demand large pedicled flaps as 

an essential reconstructive option. Because of their reliable pedicles and low technical 

requirement, these flaps can be performed in military, academic and community practices. We 

describe a series of large pedicled flaps in various practices including military, academic and 

community and describe a novel technique using intraoperative angiography (IOA) to evaluate 

retrograde inflow to large pedicled flaps that may optimize the timing for flap division and 

improve patient outcomes.  

Methods 
A multi-institution, retrospective, consecutive case series review was performed for all cases in 

which large pedicled flaps (thoracoepigastric and groin flaps) were used for upper extremity 

reconstruction. Institutions included military, academic and community based practices. The 

preliminary focus of the study looked at outcomes from each institution of large pedicle flaps for 

upper extremity coverage. Outcomes focused on patient demographics, flap type, flap necrosis, 

flap loss and need for additional reconstruction. Additionally, the study focused on the novel use 

of intraoperative angiography for timing of flap division as a technique for flap division.  

Results 
From 2003-2016, thirty-seven large pedicled flaps for extremity coverage were reviewed from 

three different institutions. Multivariate analysis was performed. No significant differences were 

found in patient demographics or outcomes by flap type or by type of institution. There were 17 

throacoepigastric and 20 groin flaps. Two complete flap losses occurred, both in the military 

setting and without the use of IOA (5.4%, p<0.05). Partial flap necrosis occurred in 7 patients 

(18.9%), 6 in the non-IOA group, equally split between military and academic practices 

(p<0.05).  

Conclusion 
Large pedicled flaps are a useful technique in upper extremity reconstruction that is not 

amenable to free flap procedures. We have demonstrated that this procedure is an effective and 

reliable in all practice types from military to academic to community. Critical to their success is 

timing of flap division. This is the first series describing large pedicled flaps using the technique 

of flap division utilizing intraoperative angiography potentially decreasing complications and 

reducing additional surgeries for patients with large surface upper extremity defects.  
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HS EP12. Membrane Fusion Nerve Repair to Improve Limb Transplant Function 
Amr Mirdad, MBBS; Irene Aran Chang,HSDG; Veronika Malek, BSc; Burcu Akpunarli, MD; 

Maria Chicco, MBBS; Vanessa Guarnizo, BSc; Damon S Cooney, MD, PhD  

Johns Hopkins University, Baltimore, MD  

Background: In its relatively short history, upper extremity transplantation has improved the 

lives of civilians and servicemen with limb amputation; however, functional outcomes following 

this procedure are highly dependent on nerve regeneration. In previous experiments, 

polyethylene glycol (PEG) fusion at the time of nerve transection was recently shown to re-

establish axonal continuity. We propose to test whether PEG fusion can be used to improve 

functional outcomes after extremity transplantation. As the first step we have tested the 

effectiveness of PEG fusion after a delay simulating the ischemia-reperfusion time necessary for 

limb transplantation. 

Methods: We performed sciatic nerve cuts and repair, with or without PEG fusion, in rats. PEG 

fusion was applied either immediately or six hours after injury. At post-operative week 1, we 

performed retrograde labelling using fluorescent tracer, which we applied distal to the cut and 

repair site. 

Results: One week after Fluorogold application, we were able to visualize cell bodies in the 

spine and dorsal root ganglia of rats treated with PEG fusion, performed both immediately and 

six hours after injury, but not in control rats. 

Conclusion: In our preliminary experiments, we observed that PEG fusion restores axonal 

continuity after cut and repair injury both in the immediate setting and after a 6hr delay 

simulating transplantation.  In the next series of experiments, we will verify and quantify nerve 

fusion using electrophysiology, histomorphometry and retrograde labeling, as well as measure 

functional outcomes in rat sciatic nerve cut and repair in rat limb transplantation models.  

 



 

 

HS EP13. Preoperative Hypoglycemia Increases Infection Risk Following Trigger Finger 

Injection and Release 
Patrick J Buchanan, MD; Tsun Y Law, MD; Sam Rosas, MD; Zachary Hubbard, BS; Harvey 

Chim, MD University of Florida Health, Gainesville, FL 

 

Purpose 

Diabetes mellitus is a well-known risk factor for infection following trigger finger (TF) injection 

and/or release. However, the effect of preoperative hypoglycemia prior to TF injection or release 

is currently unknown. The purpose of this study is to determine the effects of hypoglycemia or 

hyperglycemia on infection incidence following TF injection or release.  

Methods 

A retrospective cohort review between 2007 and 2015 was conducted using a national private 

payer database within the PearlDiver Supercomputer. Patients with TF were identified using the 

International Classification of Disease, ninth-revision (ICD-9), code 727.03. Those undergoing 

injection or release were identified using Current Procedural Terminology codes 20550 and 

26005, respectively. Preoperative, fasting, glucose levels were collected for each patient and 

these ranged from 20 mg/dL to 219 ml/dL. Infection rates at 90-day and one-year post-

procedural intervals were determined using ICD-9 codes.  

Results 

The query of the PearlDiver database returned 153,479 TF injections, of which 3,479 (2.27%) 

and 6,276 (4.09%) had infections at the 90-day and one-year intervals, respectively. There were 

70,290 TF releases identified, with 1,887 (2.68%) 90-day and 3,144 (4.47%) one-year infections. 

There was a statistically significant increase in infection rate in patients with hypoglycemia at the 

90-day (p=0.006) and one-year (p<0.001) time interval following TF injection. Likewise, a 

statistically significant increase in infection rate in patients with hypoglycemia undergoing TF 

release at the one-year time interval was seen, p=0.003. There was no statistical relation between 

hyperglycemia and infection after TF injection or release at the 90-day or one-year time 

intervals.  

Conclusions 

Hypoglycemia prior to TF injection or release increases the risk for infection. Tight glycemic 

control may be warranted to mitigate this risk. Further studies are needed to investigate the effect 

of hypoglycemia as an independent risk factor for infection. 

 

 

 



 

 

HS EP14. Do CT Scans Oriented Along The Longitudinal Scaphoid Axis Change Surgical 

Management Of Scaphoid Fractures? 
Adnan N Cheema, MD; Paul Niziolek, MD, PhD; David R Steinberg, MD; Bruce Kneeland, 

MD; Nikolas H Kazmers, MD MSE; Oded Ben-Amotz, MD; David J. Bozentka, MD  

University of Pennsylvania, Philadelphia, PA 

 

Introduction:  Reformatting CT scans along the scaphoid longitudinal axis improves the ability to 

detect scaphoid fractures, as compared to reformats along the wrist axis. However, it remains 

unclear whether scaphoid axis reformats affect measurements of displacement or deformity, 

which drive the decision to perform surgery. Our primary null hypothesis was that reformatting 

CT scans along the scaphoid axis does not affect measurements of fracture displacement and 

deformity. Our secondary null hypothesis was that resulting measurements would not lead to 

different surgical recommendations.  

Material and Methods:  30 consecutive adult patients with CT scans from April 2011 to August 

2016 demonstrating scaphoid fractures were identified in an online database. Each original CT 

scan was then re-formatted along two axes: the longitudinal axis of the scaphoid and the 

transverse axis of the wrist.  The reformatted scans were sent to two radiologists and two 

orthopedic surgeons who independently made the following measurements in a random, blinded 

fashion: 1) fracture gap 2) displacement of the articular surface3 ) intrascaphoid angle and 4) 

height-to-length ratio  

Results:  The precision of each of the above measurements was compared between the two axes 

using Intraclass Correlation Coefficients (ICC) and associated 95% confidence intervals. No 

statistically significant difference was found for any of the measurements between the two axes. 

These results are summarized as follows.  

 Wrist ICC (95% 

Confidence Interval)  

Scaphoid ICC (95% 

Confidence Interval)  

Fracture gap  0.60 (0.41-0.76)  0.46 (0.25-0.66)  

Articular displacement  0.59 (0.42-0.75)  0.45 (0.27-0.64)  

H:L ratio  0.47 (0.28-0.66)  0.61 (0.42-0.77)  

Intrascaphoid Angle  0.39(0.19-0.59)  0.56 (0.35-0.74)  

Each scaphoid CT was assigned a designation of “Requires Surgery” if any one of the following 

cutoffs was met: fracture gap >1mm, articular displacement >1mm, intrascaphoid angle >35, or 

height-to-length ratio >0.65. The results are summarized as follows.  

 Requires Surgery based 

on Wrist Axis  

Does not Require 

Surgery based on Wrist 

Axis  

Requires Surgery based 

on Scaphoid Axis  

103  5  

Does not Require 

Surgery based on 

11  1  



 

 

Scaphoid Axis  

The determination of surgery based on wrist versus scaphoid axes was compared using 

McNemar’s test. A two-tailed p value of 0.211 was obtained, showing no statistical significance.  

Conclusions: Reformatting CT scans in line with the scaphoid does not result in more precise 

measurements of fracture gap, articular displacement, height-to-length ratio, or intrascaphoid 

angle. Furthermore, reformatting CT scans along the longitudinal axis of the scaphoid does not 

change surgical management of scaphoid fractures when compared to those fractures assessed in 

the wrist axis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

HS EP15. Self-Inflicted Wrist Injuries Masquerading as Scaphoid Fractures in Military 

Recruits: Case Series 
Assaf Kadar, MD; Gilad Eisnberg, MD; Haggai Sherman, MD; Dani Rotman, MD; Yishai 

Rosenblatt, MD; Tamir Pritsch, MD 

Tel Aviv Medical Center, Tel Aviv, Israel 

Aims We set out to investigate clinical characteristics resembling those found in scaphoid 

fractures but suspected as self-inflicted trauma for the purposes of secondary gain among young 

military recruits.  

Methods In this retrospective case series study, 5 male soldiers with low motivation to serve in 

the military presented with snuffbox tenderness and pain. Each had a history of multiple 

encounters with their military unit’s primary care physician for various complaints, most of 

which were not validated by the findings of objective diagnostic evaluations.  

Results All the injuries of the 5 recruits resembled scaphoid fractures on physical examination. 

Several recurrent background characteristics, however, raised the suspicion that they had been 

self-inflicted: low motivation to serve in the military, multiple somatic complaints without 

corroborating physical or radiographic findings, description of injury occurrence inconsistent 

with the nature of the injury, exaggeration of the wrist pain and of the inability to move the wrist, 

and the possibility of secondary gain if the diagnosis were medically confirmed. A complete 

workup that included physical examination and imaging studies revealed swelling and tenderness 

in the snuffbox but no evidence of fracture.  

Conclusions We describe radial wrist injury masquerading as a scaphoid fracture in young 

recruits who were apparently motivated by secondary gains. A raised level of suspicion in a 

setting of potential profit together with thorough physical and imaging evaluations are warranted 

to avoid unjustified intervention with potentially deleterious effects.  

Fig. A 19-year-old soldier with suspected self-inflicted injury to the radial dorsal wrist. There is 

diffuse swelling and redness over the anatomical snuffbox and the first dorsal web.     

 

   

 



 

 

HS EP16. In Radial Head Arthroplasty, Does Implant Fixation Type Affect Functional 

Outcomes? A Systematic Review and Meta-analysis 
Kofi D Agyeman, MD; Ian Watkins, BA; Dhanur Damodar, MD; Seth D Dodds, MD 

University of Miami, Miami, FL 

 

Introduction  

Radial head arthroplasty is a popular method of managing radial head fractures that are unable to 

be repaired. While traditional implants were loosely placed, smooth stemmed implants that 

functioned more as spacers, modern designs have introduced press fit, tapered implants that 

articulate at the capitellum with true congruity. Cemented implants also employ strong fixation 

to ensure stability of the implant. Currently, there is debate as to which fixation method results in 

better functional outcomes.  

Materials & Methods  

63 articles were identified via 3 databases. 7 articles contained duplicate patient populations and 

were excluded, while 10 non-English or insufficient text articles were excluded. 3 others did not 

contain sufficient data. The remaining 43 articles were qualitatively reviewed in accordance with 

PRISMA guidelines. Preliminary quantitative analysis was then performed, while differential 

meta-analysis is currently underway.  

Results  

46 populations were identified in 43 inclusive publications. 1331 unduplicated patients were 

identified: 751 fixed and 580 unfixed. Mean follow-up in months was 40.8 and 37.4 

respectively. Average MEPS functional scores were 85.69 and 87.28 respectively. Average 

degrees of final ranges of motion were, respectively: flexion/extension arcs of 119.3 and 116.0; 

pronation of 73.2 and 73.5; and supination of 71.5 and 70.0. Complications rates were 28.98% 

for fixed patients and 17.80% for unfixed patients, while revision rates were 8.32% and 3.56% 

respectively.  

Conclusions  

In radial head arthroplasty, implant fixation type does not appear to affect functional outcomes. 

However, rigidly fixing the implant may increase the risks of complications and revision 

surgery. 

 

 

 

 



 

 

HS EP17. LGR6+ Epithelial Stem Cell Augmentation of Fracture Healing 
Amanda Josephine Ross, MD; Ashim Gupta, PhD; Joel Reichensperger, BS; Carrie Harrison, 

BS; Andrew Klein, BS; Michael W. Neumeister, MD  

Southern Illinois University School of Medicine, Springfield, IL 

 

PURPOSE 

Currently, atrophic and hypertrophic non-unions are a challenging complications in fracture care. 

We propose an alternative approach to the current standard of care in fracture healing by 

introducing a theory based on the isolation of the patient’s own autologous epithelial stem cells 

(ESC) which reside in an easily accessible portion of the skin. We hypothesize that LGR6+ ESCs 

will aid in fracture healing and prevention of fracture non-unions.  

METHOD 
LGR6+ ESC were isolated from the hair follicle’s follicular bulge of green fluorescent 

expressing (GFP) expressing Sprague Dawley (SD) rats, SD-Tg (UBC-EGFP) 2BalRrcc, using a 

FACSAria II flow cytometer with LGR6+, CD45- and CD90+ as markers. The multipotency of 

the isolated stem cells were determined by inducing them towards osteoblasts, chondrocytes and 

adipocytes. The induction was confirmed using Alizarin Red, Alcian Blue and Oil Red O stain 

respectively. The isolated cells were seeded on control tissue culture polystyrene (TCPS) and 

collagen coated coverslips (CCS) and divided into two groups (uninduced and osteo-induced) for 

further analysis. Confocal microscopy and Scanning Electron Microscopy (SEM) was used to 

determine cell morphology, adhesion and growth. A Vi-Cell cell counter was used to measure 

cell viability (or survival). A FluoReporter Blue Fluorometrics dsDNA quantitation kit was used 

to determine proliferation rate. Finally, a qPCR assay will be performed to determine the 

osteogenic gene markers expression.  

RESULT 
We successfully isolated and cultured LGR6+ ESC from GFP expressing SD rats. We confirmed 

their multipotency by successfully inducing them towards three lineages. The adipo-, osteo- and 

chondro-inductions were observed at days 12, 26 and 29 respectively. Isolated cells displayed 

growth, adherence, survival and maintained non-stressed morphology on the surface of TCPS 

and CCS after 28 days. Induced cells seeded on CCS demonstrated a lower proliferation rate as 

compared to controls, possibly due to low mitotic turn over after differentiation. We expect 

increased expression of osteogenic markers compared to cells seeded on TCPS.  

CONCLUSION 
So far, we have successfully isolated LGR6+ ESC and optimized our protocol to ensure 

repeatability. We showed the multipotency of the isolated ESC as well as adhesion, growth and 

viability on a collagen scaffold after osteoinduction. Post-completion of this study, we will 

evaluate the in-vivo potential of LGR6+ ESC in augmenting fracture healing in non-stressed 

(1mm), hypertrophic non-union (3mm) and atrophic (6mm) non-union fracture models. The 

successful completion of this study will provide surgeons with an autologous stem cell source to 

treat fracture non-unions. 

 



 

 

HS EP18. Hand complications following radial artery catheterization for cardiac 

angiography 
Jamison Harvey, BSc; Sarasa Tiffany Kim, BSc; Mollie E Ireson, BSc; Rajiv Gulati, MD, PhD; 

Malcolm R Bell, MD; Steven L. Moran, MD 

Mayo Clinic School of Medicine, Rochester, MN 

 

Introduction  

The radial artery is increasingly becoming the vessel of choice for cannulation in coronary 

angiography and percutaneous coronary intervention (PCI); however radial artery cannulation 

imposes risks to the hand and upper extremity. The goals of this study were to determine the 

frequency and types of upper limb complications, including need for surgical intervention, 

following radial artery access.  

Materials & Methods  

After IRB approval, a retrospective review was conducted of electronic medical records of 

patients that underwent coronary angiography +/- PCI with radial artery access between 2009 

and September 2016. The Kaplan Meier method was used to estimate survival to a first 

complication and/or death. The Cox model was used to assess risk factors for complication and 

death.  

Results  

A total of 10,540 patients were included in the analysis (68.5% male) and a median age of 66.7 

[IQR 57.8, 74.9]. There were a total of 79 complications diagnosed within 60 days 0.84% (95% 

CI, 0.65%-1.02%). The most common complication was hematoma (n=39), followed by radial 

artery occlusion (n=28). Other complications included pseudoaneurysm (n=7), arteriovenous 

fistula (n=3), carpal tunnel syndrome (n=4), arterial perforation (n=3), vasopasm (n=2), 

compartment syndrome (n=1), and tendoninitis (n=1). The complications were diagnosed on a 

median of 1 day (IQR 0, 7) after the procedure and were assessed up to 60 days. Women were at 

increased risk for a hand complication (p <.0001; HR 2.4; 95% CI, 1.5-3.7). Diabetes, age, BMI, 

and catheter size were not associated with increased risk of hand complication (p>0.05). Ten 

patients required operative management of their hand complication. Operative management was 

indicated in symptomatic cases of radial artery occlusions, pseudoaneurysms, AV fistulas, and 

compartment syndrome. There were no identifiable risk factors for the need for surgical 

intervention.  

Conclusions  

In this series, the rate of hand complications following radial artery access for coronary 

angiography and PCI is very small; however, patients should be monitored for complications 

such as occlusion, bleeding, compartment syndrome, AV fistula, and pseudoaneursym. The 

majority of complications presented within one week. 

 

 



 

 

HS EP19. Reducing Cost by Using a Smaller Tray in Hand Surgery 
Philip Thomas Kirn, MD; PharmD1, Eric Angermeier, MD; Kyle Kokko, PhD, MD 

Medical University of South Carolina, Charleston, SC 

 

INTRODUCTION 

The cost of US healthcare continues to rise at an unsustainable rate. A significant amount of 

waste occurs in the operating room. One way to reduce cost is by using trays with fewer 

instruments. The purpose of our study is to determine the cost to sterilize and process an 

instrument at our institution and calculate the expected savings when using a smaller tray for 

selected hand procedures.  

METHODS 

This was a single site, observational study conducted at an academic medical center. The cost to 

sterilize an instrument was determined by dividing relevant labor and operating expenses by the 

total number of instruments processed. The ambulatory hand set was decreased from 105 to 16 

instruments. Using the calculated cost to process an instrument, we determined cost savings per 

tray. By multiplying this value with the total number of cases for which the new tray would be 

used, we were able to determine expected cost savings per year. We also surveyed OR staff with 

regards to work flow and satisfaction with the smaller tray.  

RESULTS 

Using the observed time to decontaminate and package an instrument, the labor cost was 

calculated to be $0.14 per instrument. The cost increased to $0.61 per instrument after including 

operating expenses. Decreasing the hand tray in selected procedures was calculated to save 

$31,500 per year. The smaller tray resulted in improved work flow and high satisfaction scores 

amongst OR staff.  

CONCLUSION 

Our calculated expense to sterilize and process an instrument is similar to prior studies. 

Processing less instruments in selected hand procedures is expected to result in significant cost 

savings and improvement in OR work flow and satisfaction. 

 

 

 

 

 



 

 

HS EP20. Hand Corticosteroid Injections in Patients on “Blood Thinners” 
Kristofer S. Matullo, MD; Ajith Malige, MD 

St. Luke's University Hospital, Bethlehem, PA 

 

Purpose: Our study aims to identify any influence that anti-coagulation and anti-platelet (“blood 

thinner”) medications may have on corticosteroid injection complication rates (mainly 

hemarthrosis) placed in the hand.  

Methods: Patients between the ages of 18 and 89 who received corticosteroid injections in the 

hand or wrist as anti-inflammatory therapy between 2013 and 2017 were included in this study. 

Patients medication at the time of injection were reviewed looking for the presence or absence of 

anti-coagulation and anti-platelet medications. Demographic characteristics, number of 

injections, complications, and eventual surgery rates were recorded for patients on “blood-

thinners” and patients not on “blood-thinners.”  

Results: 502 patient charts were reviewed and included in this study, yielding 726 distinct 

diagnosis and 1473 placed injections. Of the 726 different diagnoses treated, only 152 (20.9%) 

needed eventual surgical intervention. Of the 12 instances of adverse reactions in the 1473 

injections placed (2.5%), 7 complaints of increased pain (0.5%), 4 complaints of swelling and 

erythema (0.3%), 3 complaints consistent with contact dermatitis (0.2%), and 0 instances of 

hemarthrosis were noted (0.0%). Of the 433 injections placed in patients on “blood thinners,” 6 

(1.4%) complications were documented post-procedure (2 complications out of 50 in anti-

coagulation, 4 complications out of 371 in anti-platelet, and 0 complications out of 12 in cohort 

on both medications). This was shown to be statistically equivocal to the 6 (0.6%) complications 

after 1040 injections placed in patients not on “blood thinners” (p=0.06).  

Conclusions: Given the low rate of complications in patients on “blood thinners” versus those 

not on “blood thinners” as well as the high success rate of avoiding surgery, the authors believe 

that corticosteroid injections are a safe and efficacious treatment adjuvant to patients without the 

need to stop “blood thinner” medications.  

Level of Evidence: Diagnostic Level III 

 

 

 

 

 

 



 

 

HS EP21. Outpatient and Surgical Case Volume Before and After Adoption of Hospital 

and Private Practice Based Electronic Medical Record Systems 
Kristofer S. Matullo, MD; David Roy, MD 

St. Luke's University Hospital, Bethlehem, PA 

 

Introduction: Adoption of an electronic medical record system (EMR) in accordance with the 

Patient Protection and Affordable Care Act of 2010 will lead to a decrease in the number of 

outpatient visits per day and surgical cases per day for an orthopaedic surgical practice.  

Methods: The records of six orthopaedic surgeons practicing in a Level 1 academic center were 

reviewed to assess the number of outpatient visits and surgical cases before and after adoption of 

an electronic medical record system. The practice implemented the EMR in July 2013. The 

hospital implemented the EMR three years later in January of 2016. In order to control for the 

learning curve of adopting an EMR and to counter any effect of seasonal variation on patient 

volume, we collected data from October through March of both the year before (10/2012-4/2013) 

and after (10/2013-4/2014) implementation of the practice-based EMR. Similarly, we collected 

data from April through September of both the year before (4/2015-9/2015) and after (4/2016-

9/2016) implementation of the hospital-based EMR. A paired-sample t-test was performed to 

determine if the EMR had a significant effect on the number of outpatient visits per office day or 

surgical cases per operative day during the study period.  

Results: All surgeons were able to see an increased number of patients per office day (range: 

0.3% to 15.8%) after implementing office-based EMR. Five physicians had an increase in 

surgical cases per operative day after hospital-based EMR implementation. As a whole, the 

practice was able to see a significant increase in the number of outpatients per office day and a 

significant increase in surgical cases per operative day.  

Discussion: 

Following the adoption of an office-based electronic medical record, our practice was able to see 

a significantly greater number of patients per day in the outpatient office. Following the adoption 

of a hospital-based electronic medical record, our practice experienced an increase in number of 

surgical cases per operative day, between 1.0% and 28.4% increase. While we were able to 

appreciate an increase in patient throughput after the implementation of an EMR, the effect on 

time spent with each patient in the outpatient setting, surgeon work hours, and surgeon 

satisfaction remain unclear. 

 

 

 

 



 

 

HS EP22. Evaluation of Written and Video Education Tools Following Mallet Finger 

Injury 
Christine B. Novak, PT, PhD; Lonita Mak, OT, CHT; Mary Chang, PT, CHT 

Toronto Western Hospital Hand Program, University of Toronto, Toronto, ON, Canada 

 

Introduction 

Successful non-operative treatment of mallet finger injuries depends on compliance to prolonged 

immobilization and clear, understandable education materials. This study evaluated the use of 

written and online video instructions following mallet finger injury.  

Methods 

Following ethics board approval and informed consent, adults with an acute mallet finger injury 

referred to Hand Therapy were included. Standard non-operative treatment was instituted with 

orthotic immobilization and verbal instructions regarding the injury and orthosis care. Patients 

were also provided with an education pamphlet and a link to an online video. A questionnaire 

regarding the education materials was administrated at the follow up appointment.  

Results 

There were 61 patients (41 men, 20 women) included in the study (mean age 42 ± 14 years). The 

middle (n = 21) and ring (n = 22) fingers were most commonly injured. All patients were fluent 

in English and 27 spoke another language. Most patients were working (n = 48) and had 

university/college education (n = 51). Written instructions (n = 57) were used by more patients 

than the videos (n = 30; most commonly viewed on a computer, n = 25). Comparing patients 

who viewed the video to those that did not, there were no differences (p > .05) in demographics 

(sex, age, education, work status, second language). Both written and video instructions were 

reported as helpful; the mean helpful score for video instruction (9.4 ± 1.9) was significantly (p = 

.03) higher than the written instructions (8.8 ± 1.3). Most patients preferred having both written 

and video instructions (n = 30) and were found to be easy to understand and convenient.  

Conclusions 

In patients with acute mallet finger injuries, our results indicated that written and video 

instructions were utilized and were reported as helpful. This study provides evidence of the 

usefulness of online videos as an educational aid. 

 

 

 

 



 

 

HS EP23. The Effect of Diabetes On Functional Outcomes Among Individuals With Distal 

Radius Fractures 
Sana’a A Alsubheena, BScPT MSc; Joy MacDermid, BScPT, MSc, PhD; David Walton, PT 

PhD; Ruby Grewal, MD, MSc, FRCSC 

Western University, London, ON, Canada 

 

This study investigated the effect of diabetes on pain, hand function, physical health status, grip 

strength, wrist and forearm ROMs among patients with distal radial fractures (DRFs).  

A prospective cohort study assessed a total of 479 patients with DRFs. Patients were classified 

into patients with diabetes and patients without diabetes based on self-report. Patient Rated Wrist 

Evaluation (PRWE) questionnaire was used to assess pain and hand function. The SF-12 

questionnaire assessed physical status. Both questionnaires examined DRFs recovery at baseline, 

3-month, and at 1-year. Grip strength and ROMs were measured using N-K hand evaluation 

system at 3-month and 1-year. Results revealed a significant improvement in PRWE scores over 

time (69±19 to 25±22; 76±15 to 20±20 for patients with and without diabetes respectively, p < 

0.01) with a significant interaction between time and diabetes (p < 0.01); indicating that patients 

with diabetes recovered more slowly than the rest of the cohort. There was improvement over 

time on physical status (36±12 to 45±12; 39±9 to 50±9, p <0.01), grip strength (16±7 to 24±10; 

15±9 to 24±10, p < 0.01), and ROM [flexion (42±14 to 49±15; 43±15 to 54±14 , p < 0.01), 

extension (45±11to 52±11; 46±13 to 53±12, p < 0.01), pronation (73±10 to 77±9; 73±11 to 

78±9, p < 0.01), and supination (58±17 to 65±14; 61±17 to 70±12, p < 0.01)] for patients with 

and without diabetes, respectively. Patients with diabetes did not differ significantly in these 

secondary outcomes than the rest of the cohort. Diabetes is associated with greater pain, hand 

disability, and slower recovery after DRFs. 

 

 

 

 

 

 

 

 

 

 



 

 

HS EP24. Case-to-Case Factors Affecting Operating Room Turnover Time 
Andrew Z Mo, MD; Andrew Auerbach, MD; Daniel Polatsch, MD; Steven Beldner, MD 

Lenox Hill Hospital, New York, NY 

Background 

In the present healthcare environment, it has become increasingly important to maximize 

efficiency and decrease unnecessary costs. One study estimated the average utilization cost of an 

operating room (OR) per minute to be $62.1 There are numerous factors affecting OR turnover 

time, with some studies having investigated several such as the effect of factors on turnover time, 

surgeon presence in the OR, level of case complexity, specific surgeons, and American Society 

of Anesthesiologists (ASA) class. Case-to-case laterality has not been studied in the literature to 

date. We hypothesized that ipsilateral procedure laterality between would decrease turnover time 

between procedures.  

Methods 

A total of 560 hand surgery procedures performed by 2 senior attending hand surgeons between 

May 2016 and January 2017 were identified. A retrospective review was performed, analyzing 

the turnover times between ipsilateral and contralateral sided procedures. Variables collected 

included turnover time, case complexity, surgical site laterality, utilization of implants, use of 

fluoroscopic imaging, and whether cases were performed before OR staff breaks. Case 

complexity was defined as either cases that involved multiple procedures or cases that involved 

the use of adjuncts such as microscopy or arthroscopy. An unpaired, two tailed t-test was used to 

assess the effects of multiple factors on turnover time.  

Results 

Of 486 eligible cases, the average turnover time was 29 minutes. Turnover time was significantly 

increased by whether the patient was in the room prior to staff break times (p<0.001), the use of 

arthroscopy (p<0.01), the use of fluoroscopic imaging (p<0.02), and increased case complexity 

(p<0.04). Factors that did not affect turnover time were gender (p<0.86), case-to-case laterality 

(p<0.59), surgeon identity (p < 0.40), the OR (p < 0.07), and dedicating an OR to one side 

(p<0.21).  

Conclusion 

Case-to-case laterality does not appear to affect OR turnover time. In light of the significance of 

turnover time differences pre- and post-staff breaks, one may benefit from booking smaller 

procedures earlier in the day prior to staff breaks to maximize efficiency.  

 

 



 

 

HS EP25. Clavicle or Humerus Fracture is Not Associated with an Increased Risk of 

Brachial Plexus Birth Palsy in the Setting of Shoulder Dystocia 
Rikesh A Gandhi, MD; Christopher J DeFrancesco, BS; Apurva S Shah, MD MBA 

Children's Hospital of Philadelphia, Philadelphia, PA 

 

INTRODUCTION: Shoulder dystocia is the strongest risk factor for brachial plexus birth palsy 

(BPBP). Fractures of the clavicle or humerus are known to occur in the setting of shoulder 

dystocia and are indicators of birth trauma. It remains unknown whether the presence of a 

clavicle or humerus fracture in the setting of shoulder dystocia is associated with an increased or 

decreased risk of BPBP. The purpose of this study was to use the Kids’ Inpatient Database (KID) 

to determine if a clavicle or humerus fracture in the setting of shoulder dystocia is associated 

with an increased or decreased risk of BPBP.  

MATERIALS & METHODS: The 1997-2012 KID was analyzed for this study. ICD-9 codes 

were used to identify newborns diagnosed with shoulder dystocia and BPBP as well as a 

concurrent fracture of the clavicle or humerus. Newborns with shoulder dystocia were stratified 

into three subgroups: dystocia without a humerus or clavicle fracture, dystocia with a clavicle 

fracture, and dystocia with a humerus fracture. Multivariate logistic regression was used to 

quantify the risk for BPBP.  

RESULTS: The dataset included 5,564,628 sample births extrapolated to 23,385,597 population 

births. The prevalence of shoulder dystocia was 0.23% among all births and 18.78% in those 

with BPBP. The prevalence of a clavicle or humerus fracture was 0.26% among all births, 5.85% 

among births with shoulder dystocia, and 8.05% among births with BPBP. Births with shoulder 

dystocia and a clavicle fracture experienced BPBP at a rate comparable to births with shoulder 

dystocia and no fracture (9.82% vs. 11.77%). Shoulder dystocia without a concurrent fracture 

was an independent risk factor for BPBP (OR 112.1, 95%CI 103.5 – 121.4). The presence of a 

clavicle fracture (OR 126.7 vs. 112.1, p=0.262) or humerus fracture (OR 143.2 vs. 112.1, 

p=0.617) in the setting of shoulder dystocia was not statistically associated with an increased risk 

of BPBP. A post-hoc power analysis indicated >99% power to find a 10% difference in odds 

ratios between subgroups.  

CONCLUSION: Among newborns with shoulder dystocia, clavicle or humerus fractures are not 

associated with a decreased or increased risk of BPBP. Although a clavicle or humerus fracture 

characterizes a more difficult or forceful delivery, such fractures may also dissipate forces 

otherwise transmitted to the brachial plexus. As the search for modifiable risk factors for BPBP 

continues, further studies are needed to determine whether intentional clavicle fracture at the 

time of birth may reduce the risk of BPBP. 

 

 

 



 

 

HS EP26. Comparison Of Surgical And Non-Surgical Treatments For 3 And 4-Part 

Proximal Humerus Fractures In Elderly Patients: A Network Meta-Analysis 
Sebastian Orman, BS1; Jordan Murphy, BS, MS 1; Amin Mohamadi, MD2; Joseph Serino, BS1; 

Philip Hanna, Mb.Bch, Bao2; Ara Nazarian, PhD2; Michael J Weaver, MD2; George Dyer, MD2 ; 

Arvind von Keudell, MD2 
1Georgetown University School of Medicine, NW, Washington DC, DC; 2Harvard University, 

Boston, MA 

Introduction: 

Proximal humerus fractures (PHFs) are the third most common fracture in individuals over 65. 

Approximately one fifth of these PHFs are Neer's 3 and 4-part fractures. Treatment strategies 

include non-surgical treatment (NST), open reduction internal fixation (ORIF), hemiarthroplasty 

(HA) and reverse total shoulder arthroplasty (rTSA). There is currently no consensus regarding 

the superiority of any one surgical strategy. We aimed to use Network Meta-Analysis (NMA) of 

randomized controlled trials (RCTs) to determine the most successful treatment for PHFs in the 

elderly, based on functional outcome scores as well as adverse event and additional surgery rates.  

Materials and Methods: 

MEDLINE, EMBASE, Web of Science, and Cochrane Central electronic databases were 

searched in August 2016 for RCTs comparing 3 and 4-part PHF treatments in the elderly. 

Quality of included studies was evaluated using the Jadad scale for RCTs and risk of bias was 

evaluated using the Cochrane CollaborationÕs tool. 

Results: 
 rTSA resulted in a lower rate of adverse events and a better Combined Constant/DASH score 

than HA. ORIF was associated with an increased rate of additional surgery and adverse events 

compared to NST. NST produced similar Combined Constant/DASH scores, adverse event rates, 

and additional surgery rates to HA and rTSA.  

Conclusions: 

NST has similar (and in some cases better) outcomes than surgical intervention and should be the 

preferred treatment when indicated. In cases where surgical treatment is necessary, rTSA should 

be preferred over HA as it produces better outcomes, lower rate of adverse events, and no 

difference in rate of additional surgery. 



 

 

 



 

 

   

HS EP27. Complications of intramedullary fixation for distal radius fractures, 

retrospective analysis using McKay’s complication checklist. 
Takuma Wakasugi, MD 

Department of Orthopedic Surgery, Konan Hospital, Ibaraki, Japan 

 

Background  

Intramedullary fixation for distal radius fractures was reported as a successful procedure that had 

comparable functional and radiographic outcomes with volar locking plate fixation. 

Intramedullary fixation for distal radius fractures is less invasive and is free from hardware 

irritation. But some specific complications such as radial nerve sensory neuritis were 

documented. Furthermore, there were no studies analyzing whether this less invasive technique 

could reduce the common complications associated with distal radius fractures.  

Objective  

We investigated complications of intramedullary fixation for distal radius fractures.  

Patients and methods  

We retrospectively investigated the medical records of 71 patients with distal radius fractures 

treated with an intramedullary implant (Micronail) followed-up more than 6 months. There were 

48 AO A type fractures and 23 AO C type fractures. All fractures were caused by low energy 

injury. The patients included in this study were aged 50 years or older and the average age was 

70.7 years old. The average follow-up period was 313 days. We investigated the neurological 

complications, tendinous complications, and skeletal and joint complications according to the 

complication checklist proposed by McKay.  

Results  

As for neurological complications, 7 patients (9.9%) had radial nerve sensory disorder which 

resolved spontaneously. Two patients (2.8%) had carpal tunnel syndrome diagnosed clinically, 

which resolved spontaneously without the need for carpal tunnel release. As for tendinous 

complications, 3 patients (4.2%) had trigger finger at the A1 pulley, which needed injection of 

triamcinolone. There was no synovitis or tendon rupture around the fracture site. As for skeletal 

and joint complications, one patient (1.4%) treated with a relatively small sized implant had 

malunion after volar inclination of the intramedullary nail and distal fragment, which did not 

need corrective osteotomy because of good functional recovery after 1 year post-injury. The 

overall complication rate was 18%. There were no major complications which needed secondary 

surgical intervention such as hardware removal. At the final follow-up, the average Mayo 

modified wrist score was 92 points.  

Conclusions  

Intramedullary fixation for distal radius fractures was free from tendinous complications such as 

tenosynovitis and tendon rupture around the implant. This less invasive technique could not 

reduce common complications such as trigger finger and carpal tunnel syndrome associated with 

distal radius fractures. Radial nerve sensory disorder, a specific complication of intramedullary 

fixation, could be reduced by atraumatic nerve handling. 



 

 

HS EP28. Comparison of Cosmesis and Cost with Absorbable Versus Non-Absorbable 

Closure in Minor Hand Surgery 
David Anthony Barcel, MD; Justin M Rabinowitz, MD; Ryan Wolf, BS; Kyle Kokko, PhD, 

MD3 Medical University of South Carolina, Charleston, SC 

 

Background: Carpal tunnel syndrome and stenosing tenosynovitis affect approximately 10% 

and 2% of the US population. Significant patient anxiety exists with regard to pain and suture 

removal at initial follow up, and with scar cosmesis during later appointments. As a result, the 

use of absorbable suture has become increasingly popular. There have been investigations into 

the cost and clinical outcomes using absorbable vs non-absorbable suture for wound closure in 

carpal tunnel release (CTR). To our knowledge, there are no studies to date comparing these 

closure methods in both CTR and Trigger Finger Release (TFR). The current study sought to 

compare scar cosmesis, cost, time spent removing sutures in clinic, and nursing satisfaction 

utilizing the two methods of closure in both CTR and TFR.  

Methods: 90 patient’s were prospectively, and non-randomly enrolled in a two-cohort study 

based on surgeon suture preference comparing the use of Poliglecrapone (Monocryl®) suture 

(Group I) and the use of a Polyamide (Ethilon®) suture (Group II) for wound closure following 

isolated elective CTR (Sub-Group A) or TFR (Sub-Group B). The primary outcome measure for 

the current study was scar cosmesis using the Stony Brook Scar Evaluation Scale (SBSES). 

Secondary outcome measures included cost of materials, time spent in clinic at the initial post-

operative visit removing sutures, and nursing satisfaction between the two methods of closure. 

Data analysis was performed using chi square analysis and independent samples t-test.  

Results: No significant difference in SBSES scores were found between Groups IA vs. IIA or 

Groups IB vs. IIB (p=0.534 and p=.502, respectively). There was a significant time savings in 

clinic when removing sutures between Groups I vs II (mean difference = 13.5 s; p<0.001). Cost 

comparison between these groups revealed Monocryl® to be comparable to Ethilon® ($4.58 vs 

$3.00, respectively). There was also improved subjective nursing satisfaction when clinic nurses 

were surveyed on the use of absorbable vs non-absorbable suture requiring removal in clinic.  

Conclusions: 

Monocryl® is cost-effective without compromising cosmetic outcome. The use of absorbable 

suture offers a significant time savings in clinic improving clinic work flow. Additionally, 

nursing satisfaction with Monocryl is higher, improving their mood and, as a result, the clinic 

environment. We would thus recommend the use of a similar absorbable suture for wound 

closure in minor hand surgery such as CTR and TFR. 

 

 

 



 

 

HS EP29. Pediatric Medial Epicondyle Fractures: A Radiographic And Cadaveric Study 
Jue Cao, MD1; Brandon S. Smetana, MD1; Patrick Carry, MS. 2; Kathryn M. Peck, MD1; 

Gregory A Merrell, MD1 
1Indiana Hand to Shoulder Center, Indianapolis, IN; 2Children's Hospital Colorado, Aurora, CO 

Introduction: 

There is considerable controversy in treatment of pediatric medial epicondyle fractures with 

regards to the amount of fracture displacement. The purposes of the study are three-fold; to 

identify the orientation of the medial elbow physis, to compare the accuracy of determining 

fracture displacement between axial x-rays and standard AP x-rays, and to determine the 

relationship between the amount of fracture displacement and loss of terminal elbow extension.  

Materials & Methods: 

12 Pediatric elbow CTÕs and 19 Pediatric elbow MRIÕs were analyzed for the orientation of the 

medial elbow physis. After determining the correct orientation of the medial physis, 15 adult 

cadaveric medial epicondyle fracture models were created in the correct orientation at 

displacements of 2mm, 5mm, 10 mm, and maximum displacement with elbow at 90 degrees of 

flexion. A linear mixed model regression analysis was used to compare displacement based on 

the axial versus the AP radiographic methods. Lateral x-rays were taken at the maximum elbow 

extension in each fracture model and a linear mixed model regression analysis was used to assess 

fracture displacement in relation to terminal elbow extension.  

Results:  

The medial epicondyle physis was found to be a posterior structure angled distally at 36 degree 

and angled posteriorly at 46 degrees. (Figure 1) At 2mm of displacement, the AP X-rays 

overestimated displacement relative to axial view [Mean difference: 0.38 mm, 95% CI: -0.9 to 

1.7mm, p = 0.5617]. In contrast, The AP X-rays significantly underestimated displacement 

relative to the axial X-rays at 5mm [Mean difference: -1.6, 95% CI: -2.9 to -0.3, p=0.0142], at 

10mm [Mean difference: -4.48, 95% CI: -5.8 to -3.2mm, p<0.0001] and at maximal 

displacement [Mean difference: -7.1, 95% CI: -8.3 to -5.8, p<0.0001]. (Figure 2) For every 5mm 

increase in displacement, there was a 4.71 degrees loss [95% CI: 3.64 to 5.78¡, p<0.0001] in 

terminal elbow extension in our cadaver models. (Figure 3)  

Conclusions: 

Understanding the medial epicondyle physeal location and orientation will help clinicians to 

more anatomically reduce these fractures. Having an x-ray technique that better estimates the 

actual displacement and knowing how fracture displacement affects elbow terminal extension 

will provide for better delineation of fractures that could be non-operatively treated verses those 

that warrant operative fixation.  

Figure 1.  



 

 

 

Figure 2  
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HS EP30. Offering the Influenza Vaccine in a Pediatric Hand Surgery Clinic Increases 

Vaccination Rates 
Richard L. Hutchison, MD 

University of Mississippi Medical Center, Jackson, MS 

Hypothesis 

The purpose of this study was to evaluate the utility of providing immediate access to the 

influenza vaccination for patients seen in a pediatric hand surgery clinic. Our research hypothesis 

was that providing access would increase the rate of vaccination.  

Methods 

This pilot study was a block randomized, controlled, prospective clinical trial that included all 

patients seen by a single surgeon, on a single day each week, in a hospital-based pediatric hand 

surgery practice clinic from October 18, 2016 to March 14, 2017. All patients between 6 months 

and 18 years of age seen during their initial visit during the study period were included.  

All patients were questioned on their vaccine status. For the intervention group, the influenza 

vaccine was offered. If requested, after providing educational materials, written consent from the 

parent or guardian was obtained. The vaccine was given by the registered nurse ordinarily 

assigned to the clinic. Demographic information, vaccine status for both groups at the end of 

clinic, including the date of receiving the vaccine, was recorded.  

Statistical analysis was performed with the t-test for age, and the Chi-square for proportions.  

Results 

Similar proportions of patients received the vaccine prior to being seen in clinic. In the 

intervention group, 80 children (67%) had received the vaccine by the end of clinic, compared to 

29 (25%) in the control group. Patients that were offered the vaccine had a statistically 

significant higher vaccination rate (odds ratio = 5.9, P<.001). Of the 80 patients in the 

intervention group that received the vaccine, 47 (59%) received it in the hand clinic.  

Conclusions 

This pilot project demonstrated that offering the influenza vaccine in a non-traditional setting, an 

outpatient hand surgery clinic, increased the proportion of patients receiving the vaccine.  

 

 

 



 

 

HS EP31. Differences in Complications of Elbow Arthroscopy Between Adult and Pediatric 

Patients 
Jessica M Intravia, MD, MHA1; Daniel P Acevedo, MD2; Joanie J Chung, MPH, MA2; Raffy 

Mirzayan, MD2 
1University of Southern California, Los Angeles, CA; 2Kaiser Permanente, Baldwin Park, CA 

Introduction: There are few large studies documenting the complications of elbow arthroscopy, 

especially one representative of the community orthopaedic surgeon.  

 

Methods: After IRB approval, 560 consecutive elbow arthroscopies in 528 patients performed 

between 2006 and 2014, by 42 surgeons at 13 facilities were reviewed. There were 114 pediatric 

cases and 446 adult cases. Patient demographics, BMI, smoking status, medical co-morbidities, 

tourniquet time, prior surgery, concomitant procedures, patient positioning, size of scope, 

complexity score, range of motion, and surgeon fellowship status were recorded. Complications 

including nerve injury, vascular injury, re-operation, re-hospitalization, infection, heterotopic 

ossification, compartment syndrome and DVT/PE were recorded.  

 

Results: The average age was 38.6 years (range: 5-88). There were 444 males. The average 

length of follow up was 375.8 days (0-2739 days).  Overall, heterotopic ossification occurred in 

14 of 559 (2.5%) cases, and 20 of 559 (3.5%) cases developed transient nerve palsies (8 ulnar, 8 

radial, 1 median, 3 medial antebrachial cutaneous).  There were 3 deep infections and 11 

superficial infections (2.5%). There were no cases of vascular injury, compartment syndrome, 

deep vein thrombosis, or pulmonary embolism. Previous elbow surgery (OR 3.57, P=0.006) and 

female gender (OR4.05; P=0.002)  were significant risk factors for nerve injury. Overall, 

diabetes/pre-diabetes had a significantly higher risk for infection (OR 4.11, P=0.0136). There 

were no infections in patients who were smokers or those who had a steroid injection at 

completion of case.   

 

Conclusions: Elbow arthroscopy remains a safe procedure with very low complication rates. 

There were higher complications in adults relative to pediatric patients, but they did not reach 

significance.  

 

 

 

 

 

 



 

 

Infection Risk  
   Odds ratio  95% CI  P-value  

Age ≥65  1.090  0.139  8.566  0.9349  

Age >18  3.355  0.434  25.918  0.2459  

BMI ≥40  2.385  0.295  19.289  0.4152  

DM/PreDM  4.112  1.337  12.645  0.0136  

Tourniquet Time >60m  0.527  0.169  1.639  0.2686  

Previous elbow surgery  2.340  0.768  7.128  0.1346  

Complexity score 6+  1.135  0.351  3.677  0.8325  

>4 portals  0.488  0.063  3.782  0.4919  

Male  1.601  0.353  7.254  0.5416  

Surgeon >5 years in practice  0.801  0.173  3.701  0.7761  

Nerve Injury Risk  
   Odds ratio  95% CI  P-value  

Age >18  2.328  0.532  10.183  0.2616  

BMI ≥40  3.625  0.775  16.965  0.1019  

Tourniquet Time >60m  0.983  0.350  2.762  0.9735  

Previous elbow surgery  3.567  1.440  8.839  0.0060  

Complexity score 6+  0.941  0.336  2.636  0.9077  

Complexity score 7+  1.463  0.416  5.145  0.5527  

Female  4.047  1.642  9.970  0.0024  

Surgeon >5 years in practice  2.397  0.312  18.397  0.4004  

Smoker   0.552  0.072  4.216  0.5668  

 

 

 

 

 

 

 

 

 

 

 



 

 

HS EP32. Pleomorphic Hyalinizing Angietactic Tumors: Recognizing A Novel Source Of 

Cancer In The Upper Extremity 
Johnny Ionut Efanov, MD; Katherine Larose, MD; Michèle Tardif, MD 

University of Montreal's Hospital Centre (CHUM), Montreal, QC, Canada 

 

Introduction 

Although most soft tissue masses of the upper extremity are benign pathological entities, astute 

hand surgeons should not neglect the possibility of malignancy. An increasingly common tumor 

to include in a differential diagnosis is the pleomorphic hyalinizing angiectactic tumors (PHAT). 

There have been several cases reported in the literature, but the prevalence in upper extremities 

remains unknown. The aim of this study is to report our experience with PHAT in the hand and 

to perform a systematic review of the literature describing diagnostic findings and management.  

Materials & Methods 

Patients charts were reviewed and a systematic review of the literature was performed for all 

publications reporting a case of pleomorphic hyalinizing angiectactic tumor in the upper 

extremity. Publications from 1965 to 2016 were selected from databases such as 

PubMed/Medline, Cochrane Review and Google Scholar. Data collection included patient 

characteristics, anatomical sites of predisposition, tumor sizes, clinical signs, imaging findings, 

treatment options and recurrence rates. Results are reported as means and interquartile ranges.  

Results 

A total of 48 publications have been retrieved with the systematic review, but only 8 articles 

reported outcomes in the upper extremity. From these publications, there were 11 patients 

diagnosed with PHAT. Tumor size ranged from 4 to 26 cm in largest diameter, with clinical 

findings significant for pain on direct palpation in 91% of cases. Treatment strategies included 

surgical excision with wide margins (91%) and radiotherapy (9%), without any chemotherapy. 

No local recurrences have been reported at 10 years of follow-up.  

Conclusions 

Pleomorphic hyalinizing angiectactic tumors are rare soft tissue masses that can arise in the 

upper extremity. Early recognition of clinical signs and surgical resection with wide margins 

have not resulted in recurrence so far. 

 

 

 

 



 

 

HS EP33. Is Time to Surgery Associated with Union or Infection Rate for Both Bone 

Forearm Fractures? A Single Institution 10-Year Retrospective Analysis 
Andrew B Campbell, MD; Timothy McManus, BS; Sonu A. Jain, MD, FACS 

The Ohio State University, Columbus, OH 

 

Anatomic reduction and rigid fixation of diaphyseal radius and ulna shaft fractures is critical to 

maximizing functional outcome. The purpose of this study was to retrospectively characterize a 

series of patients that underwent open reduction internal fixation of a both bone forearm fracture. 

We also sought to determine whether timing of definitive surgical treatment is associated with a) 

fracture union, or b) infection after an open fracture. We hypothesized that increased time to 

surgery would not be associated with delayed union or post-operative infection in open fractures. 

A series of consecutive patients over a 10-year period at a single institution were retrospectively 

reviewed. Relevant demographic and outcomes data were systematically extracted. Radiographs 

were scrutinized to assess for bony union. A total of 139 consecutive patients were identified; 

after exclusions, 91 patients that underwent open reduction and internal fixation of diaphyseal 

radius and ulna fractures were included. There were 52 fractures that radiographically united 

(57%, average 13.5 ± 5.5 weeks). Twenty-four fractures (26%) demonstrated progressive but 

incomplete radiographic healing at final follow-up. There were 15 cases of delayed union >6 

months (16%), three of which required a revision open reduction internal fixation procedure 

(3%). All cases ultimately went on to union. There was no association between increased time to 

surgery and delayed union. Polytrauma status and bone loss were significant predictors of 

delayed union (p < 0.05). There was a trend toward a significant association between open 

fracture status and delayed union (p = 0.09), but there was no association between increased time 

to surgical debridement of an open fracture and post-operative infection.  

 

 

 

 

 

 

 

 

 

 



 

 

HS EP34. 2-Year Clinical and Radiographic Outcomes of Aptis Distal Radioulnar Joint 

Arthroplasty 
Patrick S Brannan, MD; William A Ward, MD; R. Glenn Gaston, MD; Julie C Woodside, MD; 

R Christopher Chadderdon, MD; Benjamin Connell, BA 

 OrthoCarolina Research Institute, Charlotte, NC 

 

HYPOTHESIS: The purpose of this study is to evaluate the two year clinical and radiographic 

outcomes of patients diagnosed with arthritis and/or instability of the distal radioulnar joint 

(DRUJ) that underwent a total distal radioulnar joint (APTIS) arthroplasty.  

METHODS: Retrospective analysis was performed on a consecutive series of patients with 

minimum two year follow up. A database query was performed based upon ICD-9 codes for 

distal radioulnar joint arthritis/instability. Included were patients with greater than two years of 

follow up. The primary outcome variable was implant survival with implant loosening or 

revision as endpoint. Quantitative secondary outcome variables included Visual Analog Scales 

(VAS), Disability of the Arm, Shoulder and Hand (DASH) scores, Patient Rated Wrist 

Evaluation (PRWE), and Mayo Wrist Scores. Clinical outcome data points including range of 

motion, grip/pinch strength, and torque were measured at follow up and compared to the 

nonoperative extremity. Radiographic data including DRUJ morphology and complications 

related to the prosthesis were assessed. This included ulnar stem lucency, loosening, pedestal 

formation, osteolysis, and perforation. The radial component was assessed for screw malpostion, 

cap/screw loosening, peg lucency, and plate malposition.  

RESULTS: 20 patients (13 female, 7 male) with a mean age of 57 years were assessed at mean 

of 41 months follow up (range 23-72 months). 12/20 previously underwent elbow/wrist 

procedures. No patients required component revision. One patient underwent reoperation 

secondary to refractory tenosynovitis of the 5th dorsal compartment. Post operative VAS scores 

were 2.0 and 3.8 for rest and activity, DASH score was 32.9, PRWE score was 58.4 (Pain 23.7, 

Function 34.7), and Mayo wrist score was 63. No patients had post operative DRUJ instability. 

Post operatively, range of motion was assessed for flexion, extension, radial/ulnar deviation, and 

pronation/supination. There was no statistically significant difference in wrist flexion/extension, 

ulnar deviation, and supination compared to the nonoperative extremity. Pronation differed from 

the nonoperative extremity by a mean of 6 degrees. 4/20 patients had radiographic lysis around 

the collar of the ulnar component (20%). There was no progressive lucency, loosening, or 

pedestal formation surrounding the ulnar component. 1/20 radial plates was malpositioned and 

showed evidence of screw loosening. There was no evidence radial peg lucency or cap 

loosening.  

Conclusion: There were no revisions in a two year cohort of patients undergoing DRUJ 

arthroplasty. Established outcome measures yielded satisfactory clinical results. Despite 

intermittent radiographic osteolysis surrounding the ulnar collar, this had no bearing on clinical 

outcomes 

 

 



 

 

HS EP35. A Cadaveric Analysis Of Proximal Humerus Locking Plate Fit: Contour 

Mismatch May Lead To Malreduction 
Amy Ravindra, MD; Austin J Roebke, BS; Kanu S Goyal, MD 

The Ohio State University, Columbus, OH 

INTRODUCTION: Mismatch between a proximal humerus locking plate and the contour of the 

bone may have consequences for attaining and maintaining proximal humerus fracture reduction. 

The purpose of this study was to quantify the proximal humerus locking plate-bone mismatch 

utilizing a large sample of human cadaveric humeri.  Our secondary goal is to determine if any 

morphologic or demographic factors are associated with contour mismatch.   

MATERIALS & METHODS:  97 cadaveric humeri, evenly distributed by gender, race, age, 

and laterality were selected from the Hamann-Todd human osteological collection at the 

Cleveland Museum of Natural History.  Humerus length and head diameter were measured using 

digital calipers, and the neck-shaft angle was measured digitally.  3-hole and 5-hole 3.5 mm 

proximal humerus locking compression plates were fixed to the specimen with clay strips.  A 

digital caliper was used to measure the gap distance from the plate to the bone through the 

proximal-most shaft screw hole.  Mean plate-bone distances were calculated. T-tests or ANOVA 

were conducted to evaluate for differences in plate-bone distance. Correlation was determined 

using a simple linear regression.   

RESULTS:   Mean humeral length, humeral head diameter, and neck-shaft angle were 318.6 ± 

21.9 and 42.1 ± 3.6 mm, and 132.8 ± 4.1 degrees, respectively.  The mean plate-bone gap 

distance for the 3-hole plate and 5-hole plate was 1.5 ± 0.6 mm and 2.5 ± 0.9 mm., respectively 

(p=0.01).  Female and right-sided humeri were shown to have significantly larger plate-bone gap 

distance when compared to their counterparts (p=0.01).  Age and race had no effect on plate-

bone gap distance.  No correlation was found between plate-bone gap distance and humeral 

length (R2=0.01), head diameter (R2=0.01), or neck-shaft angle (R2=0.01).   

CONCLUSION: This cadaveric study demonstrates that a contour mismatch exists between 

proximal humerus locking plates and the bone, which is associated with a longer plate, female 

gender, and right side.   If the plate is used as a template for fracture reduction intra-operatively, 

this may lead to malreduction by translating the proximal fragment(s) medially by a distance 

equal to the plate-bone distance measured in this study (figure).  Non-anatomic reduction, 

particularly at the medial calcar, is associated with inferior clinical outcomes in the literature.  

Therefore, even a minimal amount of displacement at the medial calcar may become clinically 

significant.  Surgeons should be aware that imperfect proximal humerus locking plate fit may 

lead to malreduction, and should be prepared to utilize alterative techniques for fracture 

reduction intra-operatively. 

    



 

 

 

HS EP36. Gunshot sounds involving the hand have low infection rates after 

instrumentation 
Leahthan Faye Domeshek, MD; Carrie Bettlach, FNP; Austin Ha, MD; Moore M. Amy, MD 

Washington University, St. Louis, MO 

 

Introduction:  

Gunshot wounds involving the hand can lead to significant morbidity especially when fractures 

of the metacarpals and phalanges result. These injuries often include bony destruction and large 

soft tissue defects. Infection risk is a concern especially when bony defects require 

instrumentation in the setting of poor soft tissue quality. The goal of our study was to examine 

the efficacies of our management of metacarpal and phalangeal fractures resulting from gunshot 

wounds to the hand. Specifically, we examined complications including infection and 

unanticipated reoperation after instrumentation.  

Materials & Methods: 
Charts of all patients who presented to the emergency room with gunshot wounds from 2010 to 

2017 were reviewed. Only those patients who were treated by the Plastic Surgery service for 

metacarpal and/or phalangeal fractures resulting from their wounds were included. Data 

collected included mechanism of injury, use of antibiotics, surgical vs nonsurgical management, 

and occurrence of infection or other complication after instrumentation.  

Results: 
Of 1599 patient charts that were initially reviewed, 103 patients met inclusion criteria, presenting 

with 133 fractures. Thirty-three percent of patients presented with self-inflicted wounds. Eighty-

two percent of patients received antibiotics on presentation, and an additional 13% who did not, 

were discharged from the emergency department with an oral antibiotic prescription. A variety of 

fixation methods were utilized for treatment. Thirty-three percent of patients were treated 

nonoperatively. Nearly 17% of patients elected for revision or ray amputation either primarily or 

after failed alternative management. Four patients (4%) developed infections postoperatively. Of 

these four patients, three were treated operatively (two required removal of hardware, the third, 

who had received a revision amputation at the time of injury required removal of retained 

shrapnel). The fourth patient had developed a pin site infection, which was successfully with oral 

antibiotics and pin removal. Average duration of follow up was 80 days; half of the patients who 

had planned removal of hardware (k-wires or external fixators) in clinic did not follow up 

subsequent to removal.  

Conclusions: 
Metacarpal and phalangeal fractures resulting from gunshot wounds can cause significant bony 

and soft tissue destruction. Infection is rare after instrumentation when patients receive 

antibiotics and irrigation shortly after sustaining injury. Follow-up in this patient population is 

poor, and long term ability to assess functional outcomes or return to work could not be 

adequately assessed. 



 

 

HS EP37. Improvements in Sleep and Pain After Carpal Tunnel Release Surgery 
Steven R Niedermeier, MD; Hisham M. Awan, MD 

Hand & Upper Extremity Center, Ohio State University, Columbus, OH 

Purpose: Nearly half of a million carpal tunnel release (CTR) procedures performed per year. 

Nighttime symptoms have been a well-documented sequelae of carpal tunnel syndrome (CTS) 

including pain and paresthesias that wake a patient up at night requiring bracing. Additionally, 

pain and decreased function are common complaints in this population and there are some who 

rely on narcotic pain medication to assuage the severity of symptoms. The aim of this study is to 

show objective improvement in sleep, narcotic use, and pain scores after CTR.  

Methods: With IRB approval, all patients scheduled to undergo CTR for electromyographically 

proven CTS were solicited to participate in this study. Preoperatively, patients filled out 

Pittsburgh Sleep Quality Assessments (PSQI), Visual Analog Scale (VAS), and Disabilities of 

Arm, Shoulder, and Hand. These patients were seen at two and six weeks post-operatively and 

given those same tests in addition to answering questions regarding narcotic use and specific 

symptom relief.  

Results: A total of 61 patients were enrolled. Average DASH scores improved from 51 pre-

operatively to 38.7 and 24.5 at two and six weeks after CTR (p < 0.05). Average VAS scores 

improved from 6.7 to 3.5 and 2.9 at two and six weeks (p < 0.05). And average PSQI scores also 

improved from 10.4 to 7.8 and 6.4 at two and six weeks post-operatively (p <0.05). Patient stated 

at six-week follow-up that they had improved sleep on average 2.9 days after CTR. Nearly 80% 

of patients were off all narcotic pain medication less than three days post-operatively.  

Conclusion: Patients had profound improvements in objective pain and sleep scores at both two 

and six week time points. Patients also endorsed subjective improvements in sleep and overall 

symptoms and the majority of them only requiring narcotic pain medication for the first few days 

after surgery.  

 

 

 

 



 

 

HS EP38. Exploring Use Of Ultrasonography (Us) To Distinguish Symptom Dominance 

For Patients With Carpal Tunnel Syndrome (Cts) And Implications For Different 

Neuroplastic Pattern Secondary To CTS 
Xue Deng, PhD Candidate (HK), MscOT(US), BscOT(HK) 1; Lai-Heung Chau, 

B.Sc.Nursing(HK) 2; Suk-Yee Chiu, B.Sc.Nursing(HK) 2; Kwok-Pui Leung, MBChB (HK) 2, 

Sheung-Wai Li, MBBS (NSW) 2; Josephine Wing-Yuk Ip, MBBS(HK)1 
1The University of Hong Kong, Pokfulam Road, Hong Kong; 2Tung Wah Hospital, Sheung Wan, 

Hong Kong 

 

Introduction: Ultrasonography (US) is validated as an alternative tool for Nerve Conduction 

Studies(NCS), a prevalent standard approach to confirm the diagnosis and grade the severity of 

carpal tunnel syndrome (CTS). However, NCS is constraint in associating with CTS 

symptomatology, correlating more with paresthesia-dominant CTS. Recently, a study (Maeda et 

al., 2016) consisting of 59 women diagnosed with CTS (48.9 ± 9.6 years) indicated significant 

sensory velocity difference (t(46)=1.99, p=0.05) of ipsilateral median-ulnar nerves between pain-

dominant (-19.5 ~ -9 m/s) and paresthesia-dominant (-26.7 ~ -11.9 m/s) groups. It is unknown if 

US can be alternatively used to differentiate CTS symptom dominance, with validated cut-off 

values for differentiating CTS symptom dominance.  

Methods: Subjects with both NCS and US recordings admitted from Jan 2014 to June 2017 were 

reviewed in a demographics-matched manner. The range of ipsilateral median-ulnar sensory 

velocity differences were redefined to guarantee the enrolled hands were within absolute range 

of corresponding symptom dominance (Absolute pain-dominant group: -11.9 ~ -9 m/s; absolute 

paresthesia-dominant group: -26.7 ~ -19.5m/s). Independent t-tests were performed to examine 

differences of cross-sectional area (CSA) and perimeter(P) at the wrist (CSA-W and P-W, 

respectively) and mid-forearm (CSA-MF and P-MF respectively) of median nerve measured by 

US. The ratio of CSA (R-CSA) and perimeter (R-P) was calcuated according to standard format, 

followed by independent t-test performed. (Format: R-CSA=CSA-W/CSA-MF; R-P=P-W/P-

MF).  

Results: 56 out of 252 reviewed cases (59.4 ± 11.4 years) with 68 eligible hands were enrolled. 

There was a significant difference in CSA-W (t=-2.141, p=.037, p<0.05) between pain-dominant 

(N1=39, CSA-W= 10.69 ± 2.72 mm2) and paresthesia-dominant group (N2=29, CSA-W=12.24 ± 

3.11 mm2). P-W, R-CSA and R-P were descriptively different (Pain-dominant group (N1=37 for 

P-W & R-P while N1=39 for R-CSA): P-W= 15.55±2.63 mm, R-P=1.57±0.34, R-

CSA=2.04±0.59; Paresthesia-dominant group: N2=29, P-W=16.46±2.0 mm, R-P=1.62±.34, R-

CSA=2.28±0.94) while no significant difference in CSA-MF (t=-.87, p=.39, p>0.05) and P-MF 

(t=-.93, p=.36, p>0.05) between groups.  

Conclusions: The overall results may suggest a potential role of US in dissociating symptom 

dominance for CTS subjects. A more robust result with statistical significance in P-W, R-CSA 

and R-P would be promising with more cases recruited. Further study might prospectively 

examine the hypothesis with the cut-off values validated and explore the association with 

neuroplastic changing pattern regarding different symptom dominance. 



 

 

HS EP39. Proximal Radio-Ulnar Joint Anatomy as a Marker for Radial Head Arthroplasty 

Placement 
Omkar Baxi, MD; Peter D Gibson, MD; Samir Sabharwal, BS; Michael M. Vosbikian, MD; 

Irfan Ahmed, MD 

Rutgers-NJMS, Newark, NJ 

 

Radial head arthroplasty is a reliable option when primary repair is unobtainable for radial head 

trauma. Appropriate sizing of the implant is challenging as there is no standardized method of 

accurately measuring radial head size. With improper selection, the prosthesis can create undue 

pressure on the capitellum and lead to ulnohumeral joint degeneration. Previous reports have 

used computed tomography(CT) to assess the radial head to coronoid length and shown a reliable 

distance that can be used to guide radial head placement. However, this method is limited by the 

cost of CT and radiation exposure to a non-injured extremity. We hypothesize that x-ray can be 

used to define the radioulnar variance at the proximal radioulnar joint (PRUJ) and serve as a 

landmark for radial head replacement.  

Patients older than 18 years with elbow x-rays performed in the last year were eligibile for study. 

Patients with trauma anywhere from the humerus to wrist were excluded. Patients were excluded 

if improper radiographic technique was used or the elbow was not at full extension and 

supination. Upon chart review, radiography indication, age, sex, height, weight, and BMI were 

abstracted. Two fellowship-trained orthopaedic hand surgery attendings and two residents 

assessed the radiographs for two measures of PRUJ variance: 1) AP coronoid-radial head height 

defined as distance from the center of the radial head to the top of the coronoid projection, 2) AP 

coronoid-radial head angle defined as the angle between a line connecting the proximal 

projection of the radial head and a line from the lateral radial head to the most proximal point of 

the coronoid. Data was analyzed for average PRUJ variance and interobserver reliability.  

Fifty elbow radiographs were randomly selected from the inclusion group for study. There were 

13 females and 37 males in the study group with an average age of 40+16 years. The average 

coronoid-radial head distance was 2.1+1.5mm and the average coronoid to radial head angle was 

3.7+2.6 degrees. Interobserver reliability was 0.95 for both measurements.  

Radiographic anatomy of the PRUJ shows a consistent relationship between the radial head and 

coronoid, with the coronoid on average 2.1 mm proximal to the radial head. This measurement is 

reliably reproduced between observers and may be used as a marker of radial head placement 

and sizing in radial head arthroplasty. The lower cost and limited radiation exposure of xray 

compared to CT make it a preferable alternative to CT for PRUJ anatomy assessment. 
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HS EP41. A Reliable and Standardized Post-Operative Staging System for First 

Carpometacarpal Arthritis 
Marc E. Walker, MD, MBA; Cyril Gary, BA; Ajul Shah, MD; John Safanda, MD 

Yale University School of Medicine, New Haven, CT 

 

HYPOTHESIS 

Currently, there is no standardized system for the measurement of proximal migration after 

removal of the trapezium when treating first carpometacarpal arthritis. We hypothesize that the 

presented novel post-operative staging system has a high degree of intra- and inter-rater 

reliability, and can be used to standardize the measurement of proximal migration after surgical 

treatment for this disease process.  

METHODS 

The novel staging system is based upon the position of the thumb metacarpal base flare relative 

to the index metacarpal base on an AP radiograph of the hand. The metacarpal base flare of the 

thumb was chosen due to its proximity to the center of rotation, thereby lessening the untoward 

effects of thumb positioning on measurements.  

Radiographs of 57 patients status-post trapeziectomy and suture-button suspension were 

obtained. Using the novel staging system, the non-blinded senior author categorized each image 

into its respective stage. The images were then assigned to two different slide decks (the order of 

images was shuffled). Four blinded reviewers (two residents and two hand fellows) were given a 

description of the staging system, and the reviewers categorized each image into its respective 

stage. To evaluate inter- and intra-rater reliability, two-way inter-class correlation (ICC) values 

were calculated using “R” software and the “irr” package.  

RESULTS 

The inter-rater reliability between the 4 raters was excellent (ICC = .911, 95% CI = (.851, .947). 

The intra-rater reliability was excellent for all 4 reviewers (ICC range: (.856, .901)). On 

subgroup analysis, inter-rater agreement for fellows was slightly higher than agreement for 

residents (fellow ICC: .866, 95% CI: (.748, .926), resident ICC: .741, 95% CI: (.423, .869)).  

CONCLUSION 

Without a standardized method for measurement of proximal migration following trapeziectomy, 

surgeons are unable to make objective comparisons between the various techniques to treat first 

carpometacarpal arthritis. The commonly used method is to measure the distance between the 

distal pole of the scaphoid and the base of the first metacarpal – this measurement is fraught with 

confounding variables. We present a novel post-operative staging system that demonstrates a 

high degree of inter- and intra-observer reliability, and we believe that this system offers a 

standardized method to measure proximal migration of the metacarpal. 
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HS EP43. Does Hand Swelling Occur Overnight? 
William J Warrender, MD: Peter P. Pham, MS, Cynthia Watkins, OT, DPT, CHT; Harold 

Salmons, BS; Michael Rivlin, MD 

Thomas Jefferson University, Philadelphia, PA 

 

Purpose 

The goal of this study was to quantify the variation in daily hand volume that is expected in the 

normal hand. Our hypothesis is that hand swelling occurs overnight.  

Methods 

Hand volume measurements of 36 healthy volunteers with no known active hand pathology were 

taken daily at 8a, 2p and 8p over a three-day period. Demographic information, co-morbid 

conditions and previous hand pathology was recorded for each subject. Subjects were blinded to 

the objectives of the study. Statistical analysis was performed to determine if any of the time 

points or patient demographics were associated with an increased change in hand volume.  

Results 

Thirty-six healthy volunteers with a mean age of 40.78 and mean body mass index (BMI) of 

24.18 kg/m2 were enrolled. Twenty-one volunteers were male and 15 were female. Three of the 

volunteers were left handed. Mean hand volume decreased by 2.71% (13.11ml, p<0.0001) from 

the morning to the afternoon and again by 1.65% (7.79ml, p<0.0001) from the afternoon to the 

evening. There was a mean increase of 4.32% (20.90ml, p<0.0001) overnight from the evening 

to the morning. There was no significant difference across the three days. Age, gender, and BMI 

were not associated with increased changes in hand volume.  

Conclusions 

Physiologic hand swelling occurs overnight. Further investigation is needed to elucidate the 

etiology of nighttime sleep disturbance related these findings and how this translates to specific 

disease processes and the post surgical course. 

 

 

 

 

 

 



 

 

HS EP44. A Hand Posture as Nonverbal Indicator of Catastrophic Thinking for Finger, 

Hand or Wrist Injury 
Suzanne Caroline Wilkens, MD1; Jonathan Lans, MD1, Claudia Antoinette Bargon, BSc1, David 

Ring, MD, PhD2; Neal C Chen, MD1  
1Massachusetts General Hospital/Harvard Medical School, Boston, MA; 2Dell Medical School, 

Austin, TX 

Abstract 

Introduction: Given the strong relationship between distress (anxiety/depression) and less 

effective coping strategies (catastrophic thinking, kinesiophobia) with pain intensity and 

magnitude of limitations, we sought nonverbal indicators of catastrophic thinking. We aimed to 

determine if patients with specific hand postures during physical examination score higher on 

questionnaires assessing pain interference, symptoms of depression, limitations, catastrophic 

thinking, and kinesiophobia and if these measures correlate with the number of observed hand 

postures. 

Materials & Methods: A total of 149 patients with stiff or painful fingers within 2 months after 

sustaining a finger, hand, or wrist injury were included. We asked all patients to complete a set 

of questionnaires: sociodemographic survey, Patient Reported Outcomes Measurement 

Information System (PROMIS) Pain Interference computer adaptive test (CAT), PROMIS Upper 

Extremity Physical Function CAT, PROMIS Depression CAT, the Abbreviated Pain 

Catastrophizing Scale (PCS-4), and the Tampa Scale of Kinesiophobia (TSK). The occurrence of 

specific hand postures during the physical examination was noted. 

Results: Patients with one or more specific hand postures did not score higher on the PROMIS 

Pain Interference CAT. A higher degree of catastrophic thinking and kinesiophobia was 

associated with at least one hand posture. Patients with greater catastrophic thinking had a higher 

total number of hand postures on average. 

Conclusions: There are verbal and nonverbal signs of less effective coping strategies that hinder 

recovery. Surgeons can learn to recognize these signs and treat them starting with compassion, 

empathy, and patience and being prepared to add formal support (e.g. cognitive behavioral 

therapy) to help facilitate recovery. 

Include table: 

Table 1. Description of specific hand postures amongst 55 patients (n= 81) n (%) 

Detachment: holding hand as if it is detached 3 (4) 

Uninjured fingers extend as stiff/painful finger is flexed 14 (17) 

Use opposite hand to move the injured finger when asked to demonstrate motor strength 3 (4) 

Wrist flexion during attempted finger flexion 24 (30) 

Thumb obstructs path of finger flexion 11 (14) 

Avoiding use of uninjured fingers 14 (17) 

Avoiding all flexion of the stiff/painful finger 12 (15) 



 

 

HS EP45. Intra-Operative Subluxation Of The Ulnar Nerve - Use Of A Triceps Sling 

Reconstruction Technique To Avoid Transposition 
Loukia K. Papatheodorou, MD; Dean G. Sotereanos, MD  

UPMC, University of Pittsburgh, Pittsburgh, PA 

 

Introduction 

In situ release of the ulnar nerve at the elbow has proven to be an effective treatment of cubital 

tunnel syndrome. However, ulnar nerve subluxation may occur in up to 17% of patients after 

simple decompression. Several surgical techniques have been discribed to adrress the ulnar nerve 

subluxation, including anterior transposition of the ulnar nerve, and minimal medial 

epicondylectomy. None of which have been reported to be objectively superior to the other in the 

literature. We retrospectively analyzed the outcomes of 9 patients who underwent a triceps sling 

reconstruction for intraoperative ulnar nerve subluxation after in situ decompression of the nerve.  

Materials & Methods 

There were 6 women and 3 men with a mean age of 42 years (range, 34-56 years). The 

subluxation of the ulnar nerve over the medial epicondyle of the elbow was noted with flexion 

and extention of the elbow after cubital tunnel release with release of Osborne's ligament as 

posterior as possible. In all patients, a distally based small strip of triceps tendon was harvested. 

The strip was sutured to the posterior aspect of Osborne's ligament creating a sling to prevent the 

ulnar nerve subluxation. At completion, the elbow was flexed and extended, noting no further 

subluxation of the ulnar nerve through the entire range of motion.  

Results 

The mean final follow-up was 27 months (range, 24 to 32 months). Symptoms were improved in 

all patients. There was no postoperative subluxation of the ulnar nerve. No patients required 

additional surgery. No other complications were encountered. All patients returned to full 

activities.  

Conclusions 

Triceps sling in patients with intraoperative ulnar nerve subluxation after in situ decompression 

of the nerve is a safe and effective alternative procedure. 

 

 

 

 

 



 

 

HS EP46. Mini Open Technique for Elbow Contracture Release 
Loukia K. Papatheodorou, MD; Dean G. Sotereanos, MD 

UPMC, University of Pittsburgh, Pittsburgh, PA 

 

Introduction 

Elbow stiffness, posttraumatic or degenerative, is a difficult and challenging problem. Several 

surgical techniques have been suggested for the treatment of elbow contracture, however, the 

optimal approach has not been well described. The purpose of this retrospective study was to 

report the outcomes of a lateral column approach combined with a a minimal posterior triceps 

splitting approach for elbow contracture release.  

Material & Methods 

Fourty-three elbow contractures were included in the study, twenty-six were posttraumatic and 

seventeen were degenerative. There were nine women and thirty-four men with a mean age of 38 

years (range, 19-58 years) at the time of the surgery. All elbow releases were performed through 

a lateral column approach combined with a minimal posterior approach. Through a limited 

Kocher approach the anterior capsule was released and any coronoid osteophyte and loose bodies 

were removed. Then through a separate mini posterior triceps splitting incision the posterior 

capsule was released and any posterior olecranon osteophyte and loose bodies were removed. 

After anterior and posterior capsular releases had been completed, a gentle elbow manipulation 

using a short level arm was used to maximize motion. At the end of the procedure, a well-

padded, long-arm posterior splint was applied with the forearm in neutral and the elbow in 20° of 

flexion. The splint was removed 1 week later, physical therapy was initiated for active range of 

motion and a removable hinged elbow splint was used which provides passive stretching in 

flexion and extension.  

Results 

Mean follow-up was 41 months (range 24-58 months). There was a significant improvement in 

mean pain levels from 7.7 preoperatively to 0.4 postoperatively. The total arc of elbow motion 

increased significantly from 51o preoperatively to 110o postoperatively with an improvement of 

59o. The patients maintained 94% of the motion that was achieved intraoperatively at the final 

follow-up. No patient lost motion. Persistent pain with extreme extension was observed in two 

patients. The remaining patients were symptom free. No patient suffered triceps weakness of or 

instability of the elbow. The Mayo Elbow Performance score improved significantly from 43 

preoperatively to 91 postoperatively.  

Conclusions 

Open elbow contracture release using a combined lateral and mini open posterior triceps splitting 

approach is a safe and effective technique for the surgical treatment of elbow contractures caused 

by osteoarthritis and post-trauma. This approach provides excellent visualization and addresses 

pathology in both the anterior and posterior compartments of the elbow joint in contractures. 



 

 

HS EP47. Do Patient Preferences Influence Surgeon Recommendations for Treatment? 
Lisanne Johanna Henrica Smits, MD2; Suzanne Caroline Wilkens, MD2; David Ring, MD, PhD3; 

Thierry Guitton, MD PhD4; Neal C. Chen, MD2 
1Massachusetts General Hospital, Boston, MA; 2Massachusetts General Hospital/Harvard 

Medical School, Boston, MA; 3Dell Medical School, Austin, TX; 4University Medical Center 

Gronigen, Groningen, Netherlands 

 

Introduction: When the best treatment option is uncertain, a patient’s preference based on 

personal values should be the source of most variation in diagnostic and therapeutic 

interventions. Unexplained surgeon-to-surgeon variation in treatment for hand and upper 

extremity conditions suggests that surgeon preferences have more influence than patient 

preferences. We aimed to determine if specific patient preferences influence surgeon treatment 

recommendations and if there are surgeon related factors associated with treatment 

recommendations  

Materials & Methods: One-hundred-eighty-four surgeons reviewed 18 fictional scenarios of 

upper extremity conditions for which operative treatment is discretionary and preference 

sensitive, and recommended either operative or non-operative treatment. To test the influence of 

6 specific patient preferences the preference was randomly assigned to each scenario in an 

affirmative or negative manner. Surgeon characteristics were collected for each participant.  

Results: Of the 6 preferences studied, 4 influenced surgeon recommendations. Surgeons were 

more likely to recommend non-operative treatment when patients; preferred the least expensive 

treatment (adjusted OR, 0.82; 95% CI, 0.71 – 0.94; p=0.005), preferred non-operative treatment 

(adjusted OR, 0.82; 95% CI, 0.72 – 0.95; p=0.006), were not concerned about aesthetics 

(adjusted OR, 1.15; 95% CI, 1.0 – 1.3; p=0.046), and when patients only preferred operative 

treatment if there is consensus among surgeons that operative treatment is a useful option 

(adjusted OR, 0.78; 95% CI, 0.68 – 0.89; p<0.001). Furthermore, experienced surgeons (adjusted 

OR, 1.44; 95% CI, 1.1 – 1.9; p=0.015), surgeons supervising trainees (adjusted OR, 1.37; 95% 

CI, 1.0 – 1.8; p=0.038), and surgeons practicing in Australia/Asia (adjusted OR, 1.77; 95% CI, 

1.3 – 2.5; p=0.001) or Europe (adjusted OR, 1.27; 95% CI, 1.0 – 1.6; p=0.036) recommended 

operative treatment more often. Whereas orthopeadic trauma surgeons recommended operative 

treatment less often (adjusted OR, 0.78; 95% CI, 0.62 – 0.98; p=0.035).  

Conclusions: Patient preferences were found to have a measurable influence on surgeon 

treatment recommendations--though not as much as we expected--and surgeons on average 

interpreted surgery as more aesthetic which seems to presume that a scar and potential implant 

prominence are less bothersome to people than a deformity. This emphasizes the importance of 

strategies to help patients reflect on their values and ensure their preferences are consistent with 

those values (e.g. use of decision-aids). 

 

 



 

 

HS EP48. Variation in Non-operative Treatment Recommendations for Common Upper 

Extremity Conditions 
Lisanne Johanna Henrica Smits, MD2; Suzanne Caroline Wilkens, MD2; David Ring, MD, PhD3; 

Thierry Guitton, MD PhD4; Neal C. Chen, MD2 
1Massachusetts General Hospital, Boston, MA; 2Massachusetts General Hospital/Harvard 

Medical School, Boston, MA; 3Dell Medical School, Austin, TX; 4University Medical Center 

Gronigen, Groningen, Netherlands 

 

Introduction: In hand surgery, as in other medical fields, there is known surgeon-to-surgeon 

variation in recommendations for surgery; variation in recommendations for non-operative 

treatment of common upper extremity conditions for which surgery is discretionary and 

preference sensitive remains unclear. We hypothesized that there is no surgeon-to-surgeon 

variation in non-operative treatment recommendations for common conditions of the upper 

extremity and measured the influence of reading a short summary of best evidence before 

making treatment recommendations for carpal tunnel syndrome.  

Materials & Methods: One-hundred-eighty-three surgeons were included after completing the 

following questions for 6 scenarios of upper extremity conditions: (1) Would they recommend 

rest? (2) Immobilization? (3) Would they allow the patient to return to sport? (4) Work? (5) Will 

surgery be necessary in more than 10% of the patients with this specific problem? (6) And how 

many months of non-operative treatment they would provide before offering surgery? For the 

scenario of carpal tunnel syndrome participants were randomized in two groups, of which one 

group received a short summary of best evidence before answering the questions. In addition, 

surgeon characteristics were collected for each participant.  

Results: There was notable variation in non-operative treatment recommendations between 

surgeons and between different upper extremity conditions. Surgeons were more consistent on 

recommendations for return to work (varying from 91% in the carpal tunnel syndrome scenario 

to 97% in the trigger finger scenario) than for immobilization (from 3.8% to 80%) and return to 

sports (48% to 87%). When provided with a short summary of best evidence for the scenario of 

carpal tunnel syndrome, surgeons thought surgery would be necessary in more than 10% of these 

patients more often than surgeons who were not provided with this summary.  

Conclusions: The notable variation in non-operative treatment recommendations together with 

similar findings in studies of operative recommendations indicates inordinate influence of 

surgeon bias in decision-making. To help ensure that decisions are consistent with a patient’s 

values, they might benefit from decision-aids and other measures. The evidence suggesting that 

reading a short summary of best evidence before recommending treatment for carpal tunnel 

syndrome suggests that decision-support might also help to limit unwarranted variation.  

 

 

 



 

 

HS EP49. Symptomatic Neuroma following Revision Amputation for Traumatic Digital 

Amputation 
Margot A. Vlot, BSc; Suzanne Caroline Wilkens, MD; Neal C. Chen, MD; Kyle R Eberlin, MD 

Massachusetts General Hospital, Boston, MA 

Introduction: To assess the incidence of painful neuroma in patients with traumatic distal upper 

extremity amputations and the revision rate for surgery following initial treatment. We tested the 

null hypothesis that there are no factors independently associated with the development of 

symptomatic neuroma after traumatic digital amputation. 

Materials & Methods: A retrospective review was performed of 1,083 patients who underwent 

revision amputation for traumatic digital amputation; those undergoing replantation or 

revascularization were excluded.  Patients who developed a painful neuroma during follow up 

were identified with a minimum follow-up of one week and median follow-up of 3.3 months. We 

calculated the rate of developing a painful neuroma as a proportion of the total number of 

patients and performed multivariable logistic regression analysis to identify factors 

independently associated with its development.  

Results: Seventy-one of 1083 patients (6.6%) developed symptomatic neuroma. Mean time to 

diagnosis was 6.4 months. Forty-seven patients (66%) underwent surgery for painful neuroma. 

Mean time to surgical intervention was 11 months. Index finger injury and avulsion injury 

mechanism were significantly associated with a higher risk of symptomatic neuroma.  

Conclusions: Approximately 1 in 15 patients will develop a symptomatic neuroma after 

traumatic digital amputation, and more than half of these patients will undergo revision surgery 

for neuroma with a mean time to operative intervention of 11 months. 

Include table: 

Table 3: Multivariable logistic regression analysis (n= 1,077)   

 Odds ratio (95% confidence interval) Standard error P value 

Age 0.99 (0.97 to 1.0) 0.0087 0.12 

Workers’ Compensation 1.6 (0.83 to 3.1) 0.53 0.16 

Type of injury     

Sharp Reference   

Crush 1.5 (0.83 to 2.6) 0.42 0.18 

Avulsion 2.6 (1.2 to 5.4) 0.96 0.011 

Burn  0.90 (0.10 to 7.7) 0.99 0.92 

Blast 1.4 (0.17 to 12) 1.6 0.74 

Amputated digit    

Index finger 2.2 (1.2 to 3.8) 0.62 0.008 

Ring finger 1.7 (0.89 to 3.2) 0.55 0.11 

Level of amputation    

Proximal phalanx 1.4 (0.80 to 2.4) 0.39 0.24 

Multiple digits affected 1.3 (0.66 to 2.4) 0.48 0.48 



 

 

HS EP50. Secondary Surgery Following Initial Replantation/Revascularization or Revision 

Amputation in the Hand or Digits 
Malini S Chinta, MS; Suzanne Caroline Wilkens, MD; Margot A. Vlot, BSc; Neal C. Chen, MD; 

Kyle R. Eberlin, MD 

Massachusetts General Hospital, Boston, MA 

Introduction: We studied the rate of secondary surgery following replantation/revascularization 

or revision amputation in patients with traumatic upper extremity injuries. We hypothesized that 

there are no factors associated with secondary surgery after initial treatment and that travel 

distance to our hospital does not influence the number of secondary operations.  

Materials & Methods: A multi-institutional retrospective study was performed including patients 

presenting from 2006 to 2014. We included 1,254 patients and calculated the incidence of 

secondary surgery following initial operative management. We performed multivariable 

regression analysis to determine factors associated with secondary surgery and ordinal logistic 

regression tested the association of living at a further distance (> 50 miles) and having 0, 1 or 

multiple secondary surgeries.  

Results: The rate of secondary surgery was 25% for all patients: 51% following 

replantation/revascularization and 22% following revision amputation. We observed a trend for 

lower rate of secondary surgery over time among patients who underwent initial revision 

amputation. The mean number of secondary surgeries was 1.2 after 

replantation/revascularization vs. 0.45 operations after revision amputation.  Avulsion and 

multiple digit injuries were associated with higher odds and Hispanic race with lower odds of 

secondary surgery. Patients living > 50 miles from the hospital had a higher likelihood of 

undergoing 1 or multiple secondary surgeries.   

Conclusions: 25% of patients with traumatic, dysvascular digital injuries underwent secondary 

surgery following initial revascularization or revision amputation. Patients undergoing initial 

revascularization or replantation were more than twice as likely to undergo secondary surgery 

compared to those undergoing revision amputation. 

  
Include figure: Kaplan Meier curve demonstrating the probability of secondary surgery (1 – 

probability of survival) among patients undergoing A. Initial revascularization or B. Revision 

amputation. 

 



 

 

HS EP51. Management of Flexor Pollicis Longus Rupture Secondary to Volar Plate 

Fixation 
Abdo Bachoura, MD; John Lubahn, MD 

Orthopaedics, UPMC Hamot, Erie, PA 

 

Introduction: Although flexor pollicis longus (FPL) rupture following volar plate fixation of 

distal radius fractures is a well-known complication, no consensus exists on the optimal 

treatment method. The purpose of this study is to develop a treatment algorithm for attritional 

FPL rupture due to volar plate fixation.  

Materials & Methods: Cases of volar distal radial plate removal at one hand surgery practice 

were retrospectively reviewed. The study period ranged from 2010 to 2017 and involved 4 hand 

surgeons. When hardware removal was associated with treatment of an FPL rupture, the medical 

records were further investigated. Patient demographics, Soong volar plate prominence 

classification, volar plate type, and surgical technique were reviewed.  

Results: 93 volar plates were removed for various reasons. In 7 cases, this was due to FPL 

rupture, and in 1 case, this was due to impending FPL rupture. The FPL ruptures occurred at a 

mean of 3.1 years (range, 0.5-9.9 years) following volar plate fixation (6 cases) or distal radial 

osteotomy (1 case). Mean patient age at the time of FPL treatment was 59.6 years (range, 41-75 

years). Plate designs included 2 Acumed DVR plates, 2 Synthes volar rim plate, 1 Synthes Volar 

locking plate, 1 Small Bone Innovations volar metadiaphyseal plate and a small nonlocking t-

shaped volar plate. Two cases were Soong grade 1, and 5 cases were grade 2. In all cases, the 

plates were removed. In patients with retracted tendon ends and scarred tendon edges, FPL 

reconstruction with a palmaris longus or a strip of flexor carpi radialis graft was performed 

(n=4). In these cases, Pulvertaft tendon weaves were used. In one case, with a chronically 

retracted tendon, z-lengthening and primary repair of the tendon was performed. When the 

tendon edges were robust and could be brought out to length, primary side-to-side repair was 

performed (n=1). One elderly patient underwent thumb interphalangeal fusion.  

Conclusion: While hardware removal is the essential step, in this clinical series, the surgical 

management of attritional FPL rupture was based on patient factors including functional 

demands, as well as the chronicity of the rupture, the degree of tendon retraction and the soft 

tissue quality of the ruptured tendon. Patients may experience FPL rupture up to 10 years 

following volar plate fixation. Patient counselling regarding the dangers of loss to follow-up and 

early hardware removal for at-risk patients are encouraged. The acquisition of clinical outcomes 

is ongoing. 

 

 

 

 



 

 

HS EP52. Open Reduction Internal Fixation With Transverse Volar Plating For Unstable 

Proximal Interphalangeal Fracture Dislocation: The Seatbelt Procedure 
Andrew Federer, MD; Evan Guerrero, MD; Travis J Dekker, MD; Suhail Mithani, MD; David 

Ruch, MD; Marc Richard, MD 

Duke University, Durham, NC 

Introduction: 

Unstable proximal interphalangeal (PIP) joint fracture dislocation treatment remains problematic 

for hand surgeons. Recent cadaveric models studying the biomechanical stability of these 

injuries demonstrated when there was loss of 40% of the volar base of the middle phalanx, there 

was consistent subluxation of the PIP joint. Surgical techniques must balance anatomic reduction 

with minimal soft tissue disruption and prevention of re-dislocation in an anatomic location that 

is prone to both stiffness and instability. In this case series we describe a technique that allows 

for fracture reduction, articular congruity, minimization of irritation from prominent hardware 

and prevention of dorsal dislocation in the setting of repairable base of the middle phalanx 

fracture dislocations. 

Methods: A retrospective chart review was performed on patients who had undergone open 

reduction internal fixation (ORIF) with volar, transverse plating for unstable PIP fracture 

dislocations at a single institution over a 7-year period. Indications included patients with a volar 

shear fracture with involvement of 45% of the PIP articular surface in combination with 

persistent dorsal subluxation on lateral radiograph.  After a volar approach to the PIP joint, a 

curved transverse plate with 3 screws was used for fracture fixation, with the volar plate placed 

over for soft tissue coverage, preventing flexor tendon irritation. PatientsÕ percentage of PIP 

joint articular involvement, complications, range of motion (ROM), clinical and radiographic 

subluxation and level of functioning data was collected at each clinic and occupational therapy 

appointment. 

Results: In this study we reviewed 10 patients with an average of 29 years of age who 

underwent surgery at 24 (range, 2-52) days since their injury. There was an average of 56% of 

PIP articular involvement encountered at time of surgery. At 3.5 months post-operatively, 

patients rated their operative hand level of functioning at 70% their contralateral hand. There was 

an average clinic follow up of 7.3 months with 10/10 patients having no signs of clinical 

subluxation and an average PIP arc of motion of 76o, with 9/10 patient having an arc greater that 

70o. 

Conclusions: 

Unstable intra-articular PIP fracture dislocations present a difficult problem that requires 

reduction of the articular congruity and stable internal fixation. This volar transverse plating 

technique will allow for highly functional range of motion without PIP dorsal subluxation 

clinically. 



 

 

 

Figure 1: Unstable PIP joint fracture dislocation with volar shear component of middle phalanx. 

 

Figure 2: Volar transverse plating with 3 screws resulting in stable fixation of middle phalanx. 
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HS EP53. Trends in Pediatric Distal Radius Fractures Presenting to a Level 1 Metropolitan 

Emergency Department 
Eric Wenzinger, BS; Simon Ivey, MD; Fernando Herrera, MD 

MUSC University Hospital, Charleston, SC 

 

Objective: Distal radius fractures are the one of the most common fractures in pediatric patients. 

The purpose of this study was to characterize the trends found in pediatric patients presenting to 

a Level 1 Emergency Department with distal radius injuries.  

Methods: Patients presenting to the emergency department with ICD 9 codes corresponding to 

distal radius fractures were identified. All patients above the age of 12 were excluded from this 

study to increase the likelihood that all study participants were skeletally immature. 

Demographic information was collected including age, sex, race, insurance status, mechanism of 

injury, treatment provided, type of fracture, co-morbid medical diagnoses, and medications. Age 

was further stratified by three age groups (0-4 years, 5-8 years, and 9-12 years) and frequency of 

each group was recorded. Statistical significance of categorical variables between groups was 

determined using chi squared analysis.  

Results: The majority of patients in the study were male (57.6%). The average age of the 

participants in this study was 8 years. The most frequent age group was 9-12 years of age 

(49.6%) followed by 5-8 years (34.4%) and 0-4 years (16.0%). The majority of the patients in 

this study were Caucasian (66.4%) while remaining population was classified as African 

American (25.6%), Hispanic (6.40%), and other (2.0%). Eight percent of patients had a 

psychiatric/developmental disorder (ADD, ADHD, ODD, MDD). Majority of the patients had 

private insurance (54.4%) while the remaining patients had Medicaid (31.2%), Uninsured 

(7.2%), or not recorded (7.2%). The most common mechanism of injury was fall (89.6%) 

followed by MVA (4.8%) and blunt force trauma (4.8%). Sixty-two of the 125 fractures (49.6%) 

were displaced while the remaining fractures were nondisplaced (12.0%) or buckle fractures 

(38.4%). In the displaced group, 24.2% were Salter-Harris Type 2. Displaced fractures were 

found to be more frequent in African American patients (59.4%) than Caucasian patients 

(44.6%). The majority of patients (57.6%) were treated with splinting alone while the remaining 

42.3% were treated with closed reduction and casting (CRC). Within the CRC group, 11% 

required subsequent percutaneous pinning do to failure.  

Conclusions: Pediatric distal radius fractures are most commonly found in Caucasian males 

between the ages of 9 and 12 with private insurance. Most of these fractures are displaced and do 

not involve the growth plate which require only conservative management (CRC or splinting) 

and occur secondary to a fall on the playground or at a sports related activity.  

 

 

 



 

 

HS EP54. Low Rate of Complications Following Intramedullary Headless Compression 

Screw Fixation for Metacarpal Fractures 
William J Warrender, MD1; David E Ruchelsman, MD2; Michael Livesey, BS1; Chaitanya S. 

Mudgal, MD3; Michael Rivlin, MD4 
1Thomas Jefferson University, Philadelphia, PA; 2Newton-Wellesley Hospital, Newton, MA; 
3Hand and Upper Extremity Services, Massachusetts General Hospital, Boston, MA; 4Rothman 

Institute, Philadelphia, PA 

 

Introduction There has been a recent increase in the use of headless compression screws for 

fixation of metacarpal neck and shaft fractures as they offer several advantages and minimal 

complications have been reported. This study aimed to evaluate the clinical complications and 

their solutions following retrograde intramedullary headless compression screw fixation of 

metacarpal fractures. We describe complications and the approach to their management. Our 

hypothesis is that intramedullary fixation of metacarpal fractures is safe, with rare complications 

that can be easily managed.  

Methods We performed a multicenter case series through retrospective review of all patients 

treated with intramedullary headless screw fixation of metacarpal fractures by three fellowship 

trained hand surgeons. Patient demographics, implant used, type of complication, pre- and post-

operative radiographs, operative reports and sequelae were reviewed for each case. We defined 

complications as infection, loss of fixation, hardware failure, malrotation, nonunion, malunion, 

metal allergy and any repeat surgical intervention.  

Results Four complications (2.59%) were identified through review of 154 total cases. One 

complication was a Nickel allergy that occurred two weeks after surgery. The screw was 

subsequently removed after fracture healing and there were no sequelae. One patient presented 

10 months after surgery with a broken screw after repeat blunt trauma to the surgical area. This 

was treated with removal of the broken intramedullary screw and plate fixation of the resulting 

re-fractured metacarpal. Two patients had bent intramedullary screws. One of these patients had 

also sustained repeat blunt trauma to the surgical area at 6 months postoperatively. This was 

treated with removal of the bent hardware and plate fixation of the re-fractured metacarpal. The 

final patient presented at 18 months postoperatively for clearance into the military with a bent 

screw but was completely asymptomatic, the fracture was healed and the screw was left in place.  

Conclusion To our knowledge, this is the first case series to report on the complications and 

their management following intramedullary screw fixation of metacarpal fractures. From this 

large series, the rate of complication is low at 2.59%. Of these, 1 was asymptomatic and 2 were 

patient driven secondary to repeat blunt trauma to the surgical area. There were no cases of 

infection or extensor tendon disruption. Intramedullary headless screws are a safe option for 

fixation of metacarpal neck and shaft fractures. Future work is needed to report on the long term 

implant survivorship, functional outcomes and arthritis rates of adjacent joints. 

 

 



 

 

HS EP55. Mental and Physical Health Disparities in Patients with Carpal Tunnel 

Syndrome Living with High Levels of Social Deprivation 
Melissa A Wright, MD; Casey Beleckas, BS; Ryan P. Calfee, MD, MSc 

Washington University in St. Louis School of Medicine, St. Louis, MO 

Introduction. Social, mental, and physical health have a complex inter-relationship.  Each facet 

of health can modulate the other such that social environments can shape one’s experience of 

disease processes.   The primary aim of this study was to assess the impact of social deprivation 

on patient reported physical and mental health in patients with carpal tunnel syndrome (CTS) at 

initial presentation to a hand surgeon.  

Materials & Methods. This cross sectional study analyzed data from 152 patients from 8/1/16 

to 12/15/16 presenting to one of six fellowship trained hand surgeons at a single tertiary 

academic center with a diagnosis of CTS. Patients completed PROMIS Physical Function-v1.2, 

Pain Interference-v1.1, Depression-v1.0, and Anxiety-v1.0 Computer Adaptive Tests at 

presentation. The area deprivation index (ADI) was used to quantify social deprivation. Review 

of the medical record was used to determine duration of symptoms, current tobacco use, current 

opioid use, and the Charlson Comorbidity Index (CCI) for each patient. Statistical analysis 

characterized the population and compared PROMIS scores as well objective health measures 

between levels of social deprivation (based on most and least deprived national quartiles).   

Results. Patients with CTS living in the most deprived quartile had significantly worse mean 

scores across all four PROMIS domains when compared to those living in the least deprived 

quartile (p<0.05, Figure 1). A higher proportion individuals from the most deprived quartile had 

a level of anxiety meeting the threshold for treatment compared to the least deprived quartile. 

The mean CCI was significantly higher in the most deprived quartile, as was the proportion of 

individuals endorsing tobacco use (Table 1). There were no differences in opioid use at 

presentation or symptom duration prior to presentation between ADI quartiles.  

Conclusions Patients with CTS from the most socially deprived areas report significantly worse 

Physical Function, Pain Interference, Depression, and Anxiety at presentation to hand surgeons. 

Patients from more socially deprived areas have worse objective health, with higher CCIs and 

more tobacco use. Social deprivation influences how CTS impacts patients and thus should be 

considered during treatment counseling.  

Figure 1. Mean PROMIS scores for each PROMIS domain, comparing least and most deprived 

ADI quartiles. Bars indicate standard deviation for each mean.  



 

 

  

Table 1. Patient characteristics for individuals in the most and least deprived quartiles. *indicates 

statistically significant difference, p<0.05.  

 

   

 

 

 

 

 



 

 

HS EP56. Surgical Treatment of Chronic Upper Extremity Ischemia 
Mary C Ghere, MD; Benjamin C McIntyre, MD; Michelle Buckius, MD; Mitchell Marc, MD; 

John G. Winscott, MD 

University of Mississippi, Jackson, LA 

Introduction: Ischemia of the hand is a very serious condition.  Like ischemia in the lower 

limbs, it can be extremely debilitating.   Acutely it can lead to digital amputation, and in severe 

cases necessitate amputation of the hand.  Surgical intervention for chronic upper extremity 

ischemia is not performed as often as revascularization procedures for the lower extremities.  

Surgical intervention however, still plays a valuable role in the treatment of these difficult 

patients.  In particular surgical revascularization procedures may significantly improve the 

quality of life for this patient population who suffers from unrelenting pain and threatened limb 

loss.  

Methods and Case Description: A literature review was performed using key words: Hand 

Ischemia, Radial Artery Occlusion, Ulnar Artery Occlusion, Radial Artery Bypass, and Palmar 

Arch Bypass.  

We demonstrate the role of surgical intervention in a 58-year-old woman that presented with 

acute on chronic ischemia of the dominant hand.  She had rest pain, gangrene of the index 

fingertip, and ischemic ulceration of the adjacent long finger.  She underwent angiography that 

demonstrated occlusion of both the radial and ulnar arteries over several segments and 

specifically segmental occlusion of the radial artery as it transitioned to the deep palmar arch.  

Interventional attempts at revascularization were unsuccessful.  She underwent segmental bypass 

with reversed cephalic vein.  

Results: She had successful resolution of her rest pain and healing of her ischemic ulcerations.  

There was no further necrosis of the index finger, and she went on to have an amputation of the 

distal phalanx, which healed without consequence.  

Conclusion: Our case highlights the potential for vascular bypass to targets as distal as the 

digital arteries and the palmar arch.  These patients benefit from a multidisciplinary team: 

including interventional radiologists, vascular surgeons, and experienced microsurgeons to 

successfully revascularize a vascular occlusion deep within the palm.  Despite the surgical 

challenges of operating in this patient population, it is important to note that there are treatments 

that can avoid amputation, heal ulcerations, control rest pain and provide the patient with a return 

of function to the hand.  
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HS EP58. Tendon Adhesions: A Novel Method Of Objectively Measuring Adhesions By 

Assessing Tendon Glide Through A Soft Tissue Envelope In A Rat Model 
Aimee J Riley, DO; Ilvy Cotterell, MD; Jonathan Isaacs, MD; Jeffrey Stromberg, MD; Satya 

Mallu, MD; Gaurangkumar Patel, BS 

Virginia Commonwealth University, Richmond, VA 

 

PURPOSE: To develop an adhesion assessment rat model that will enable accurate testing of 

scar barriers and adhesion inhibiting treatments in future research.  

METHODS: Thirty-six 6-month old male Sprague-Dawley rats were randomized to one of three 

groups of twelve. In Group A, the middle 1/3 portion of Achilles tendon was excised. In Group 

B, the tendon and soft tissue bed was abraded with steel wool. In Group C, a silk suture was 

sewn along the tendon. The right hind limbs served as controls, Group D. At 4 weeks, 

biomechanical testing was performed on bilateral hind limbs. The Achilles tendon was cut at the 

gastrocnemius-tendon junction proximal to the “adhesion zone” (or analogous level in the 

control limb). The calcaneal insertion of the Achilles was attached to a tensiometer. The force 

needed to pull the tendon out of its soft tissue envelope at a fixed rate was measured.  

RESULTS: Three rats were excluded due to complications during data collection. Pair-wise 

comparison testing was performed, comparing the peak mean force to pull the Achilles tendon 

from its soft tissue envelope in 33 control limbs and the contralateral limb from each group. The 

average peak force for the cut tendon group (A) was 20.1N, 18.8N in the steel wool group (B), 

and 21.1N in the suture group (C). The average peak force in the control limb group (D) was 

15.6N. There was a significant difference noted in peak forces between the control limb and the 

cut tendons (p= 0.0014), the control and tendons rubbed with steel wool (p= 0.0005), and the 

control and tendons with suture placement (p=0.000005). There was no statistical difference 

detected between experimental groups.  

CONCLUSION: A consistent and statistically increased force was necessary to pull a rodent 

Achilles tendon from an adhesion induced tissue bed compared with controls.  

CLINICAL RELEVANCE: Our study demonstrates an objective, straight-forward method of 

biomechanical tendon adhesion assessment in a rat model. 

 

 

 

 

 

 



 

 

HS EP59. Proposal of a New Classification of Nerve Lesions 
Bruno Battiston, MD, PhD, UO di Microshirurgia Ricostruttiva, Hand Surg., Microsurg. Unit, 

Torino, Italy, Paolo Titolo, MD; Stefano Artiaco, MD; Francesco Giacalone, MD 

UO di Microshirurgia Ricostruttiva, Hand Surg., Microsurg. Unit, Torino, Italy  

 

Nowadays, surgical resolution of a disability resulting from a peripheral nerve lesion is no longer 

an impossible task for the surgeon even if a correct understanding of the lesion is essential to 

choose the appropriate surgical treatment, its timing and the rehabilitation program.  

Many papers presenting the outcome of nerve repairs start with imprecise classification of the 

lesion and the results may be different if the repair face a crush or a neat lesion, a proximal or a 

distal one.  

We propose a classification which in a simple way may help in the task of grouping similar 

lesions facilitating then the transmission of data and their collection for the final presentation.  

The lesion is presented through a series of letters and numbers which represent the involved 

nerve and its composition, the level and type of the lesion.  

The nerve is presented with its initials : A=Axillary, S=Suprascapular, LT=LongThoracic, 

TD=ToracoDorsal, Mu=Musculocutaneous, Me=Median, R=Radial, S= Sciatic, P=Peroneal, 

T=Tibial . The site of the lesion is then charactarized by a number : 1=Shoulder/Pelvis; 2= 

Arm/Thigh; 3= Elbow/Knee; 4= Forearm/Leg; 5=Wrist-Hand / Ankle-Foot. The composition of 

the nerve at the level of the lesion is again expressed by a number : 1=Motor, 2=Sensory, 3= 

Mixed. A simple letter describes if it is an open or closed injury ( O or C ). The characteristics of 

the nerve lesion are then represented in the following way : P= Partial/InContinuity; C=Complete 

(1 Neat – 2 Crushed – 3 Loss of tissue).  

Then, the string U43OC.1 means a lesion of the ulnar nerve at wrist level when it is still mixed . 

The injury is an open one, complete and neat.  

We used this system in 40 cases of two different centers making easy the data transmission and 

classsification.  

Additional letters and numbers may be useful in the evaluation of the surgery and the factors 

influencing the final result : Age : A= Aged (more than 60); B=Young ; Timing : 1= Immediate; 

2= Delayed; 3= Secondary ; Technique : 1 = Suture; 2 = Graft up to 10 cm ; 3= Graft more than 

10 cm. ; Comorbidity (smoke, diabete, etc.) : Y=Yes ; N=No  

We aim to present the rationale and the technical details of this new classification discussing its 

utility and limits. 

 

 



 

 

HS EP60. Combining Nerve Transfers and Tendon Transfers in Tetraplegia: Proposal of a 

New Surgical Strategy 
Bruno Battiston, MD, PhD; Paolo Titolo, MD; Alessandro Crosio, MD; Chiara Arrigoni, MD 

 UO di Microshirurgia Ricostruttiva, Hand Surg., Microsurg. Unit, Torino, Italy 

The global incidence of spinal cord injury has been estimated between 10 and 80 new cases per 

million people annually .  

More than 50% of all spinal cord injuries occur at cervical level resulting in tetraplegia.  

The commonly used classification system in upper limb in tetraplegia was developed at the 

Second International Conference (Giens, France, 1984).  

This classification organizes the most common patterns of presentation of the upper limb lesions 

in tetraplegia not on the specific level of cervical injury but on the number of functional muscles 

existing below the elbow and that aims surgeons to chose a reconstructive strategy mainly based 

on tendon transfer and tenodesis procedures. It focus on forearm and hand only and it doesn’t 

include the elbow.  

The main problem in this kind of disease is the paucity of adequate donor muscles available for 

transfer. Donor muscles are used to restore function following some priorities: first restore wrist 

extension than restore function of pinch, grasp, finger and thumb extension and intrinsic 

function.When transfer options are ended, remaining functions are reached using tenodesis and 

arthrodesis.  

Recently we observed a progressive development of other surgical techniques based on nerve 

transfers.  

Nerve transfers techniques are commonly used to restore motor function in the setting of brachial 

plexus nerve root avulsion injuries in which an end- to-end repair of the native motor nerve is 

physically impossible. They are also useful more distally in peripheral nerve injuries, where 

rapid restoration of function can to be accomplished by rerouting expendable donor nerves.  

In the last few years some authors introduced nerve transfer in tetraplegia, reporting unexpected 

results that are impossible to reach with classical reconstruction.  

Following these concepts, we propose a new strategy based on the previous system adding to 

classical reconstructive strategy the use of nerve transfer techniques. A frequent concern about 

nerve transfer is the loosing of secondary possibilities of “predictable” results with standard 

techniques for “unpredictable” results. The strategy proposed is designed to avoid these situation 

using, as a donor for nerve transfer, branches of common muscles used for tendon transfer as 

described on the previous classification; in this way, if the nerve transfer does not achieve the 

expected results it can be still performed a second stage surgery following the classical tendon 

transfers\tenodesis techniques.  

Another innovation is that we included in our strategy solutions for elbow recovery. 



 

 

HS EP61. Patient Satisfaction in the Preoperative Period, Preparing for Hand Surgery 
William R Smith, MD1; Jeffrey Wera, MD1; Robert Takei, MD2; Greg Gallant, MD2; Fred Liss, 

MD2; Pedro Beredjiklian, MD2; Moody Kwok, MD2  
1Temple University Hospital, Philadelphia, PA; 2Rothman Institute at Thomas Jefferson 

University Hospital, Philadelphia, PA 

 

Background: Within an outcomes-based healthcare environment patient satisfaction is used as a 

quality of care measure and is often publically available and incentivized by practices. Few 

reports focus on the potential impact of the preoperative period in overall satisfaction rates 

following elective surgical procedures, specifically the scheduling and medical clearance 

process.  

Methods: Questionnaires investigating patient satisfaction with the surgical scheduling process 

were prospectively collected for 200 consecutive patients prior to elective hand surgery. The 

number of telephone, surgeon and medical office encounters were recorded, and a satisfaction 

level was determined for each encounter type based on a 5 point scale. Demographic data 

including age, sex, occupation, and the patient’s perception of their health status were recorded. 

All patients over the age of 18 years old were included regardless of procedure, and only patients 

failing to complete the entire questionnaire were excluded. Outcome data was assessed for 

associations between different encounter types and satisfaction rates.  

Results: Among 200 patients presenting for elective hand surgery, 197 completed the entire 

questionnaire and were included. Mean patient age was 57.9 years and 56.3% of the population 

was female. 86% of cases occurred at outpatient surgical centers, with the most common surgical 

procedure being carpal tunnel release (47.2%). Overall satisfaction with the scheduling process 

was 92.9% (extremely or somewhat satisfied), with only 3% of patients dissatisfied. There was a 

statistically significant association between patient satisfaction and the number of telephone and 

total encounters (combined telephone, surgeon, and medical). Patient satisfaction fell below 90% 

after 4 or more telephone calls (66.6% satisfaction, p = 0.005) and 5 or more total encounters 

(80% satisfaction, p = 0.008). There was no statistically significant association between patient 

satisfaction and the number of medical clearance encounters (p = 0.087) or perceived health 

status (p = 0.14).  

Conclusion: Patient satisfaction with the elective hand surgery scheduling process is high 

(92.9%). Greater than 3 telephone calls from office staff or 4 total encounters (regardless of type) 

in the preoperative period significantly decrease patient satisfaction prior to their surgical 

procedure. This may negatively effect overall patient satisfaction postoperatively, highlighting 

the importance of efficient communication between surgeons, office staff, and medical clearance 

providers. Satisfaction rates are not associated with a patient’s perception of their own health or 

whether a surgeon requests medical clearance visits prior to elective procedures. 

 

 

 

 



 

 

HS EP62. 3D-Printed Surgical Simulator for Kirschner Wire Placement in Hand Fractures 
Michal Brichacek, MD, BSc; Julian Diaz-Abele, MD; Sarah Shiga, MD, FRCSC; Christian 

Petropolis, MD, FRCSC 

University of Manitoba, Winnipeg, MB, Canada 

Introduction Surgical simulation provides resident physicians the opportunity to improve their 

operative skills in a safe environment. Placement of Kirschner wires for hand fractures is a 

deceptively difficult technique which requires significant experience to master. A simulator to 

aid in visualizing the anatomy would help trainees more rapidly advance their skills. We describe 

the design, creation, and preliminary validation of a 3D-printed hand simulator for Kirschner 

wire placement.  

Materials & Methods Computer aided design (CAD) software was used to create a hand model 

based on anatomic measurements. 3D-printing was used to manufacture the separate 

components. Simulated bones were created from polyurethane, with imbedded iron to render 

them radiopaque. The overlying soft tissues were made from silicone. A transparent soft tissue 

envelope was created. For advanced difficulty, a surgical glove can be placed on the model to 

simulate an opaque soft tissue envelope. Resident physicians and staff both evaluated the model, 

and then a semi-structured questionnaire was used to assess their experiences.  

Results An anatomically correct model was manufactured with multiple metacarpal and 

phalangeal fractures. Articulations at the interphalangeal joints were mobile within normal 

limits. Two variations of the model were utilized: one with transparent skin allowing 

visualization of the underlying bones, and one with simulated opaque skin by covering the model 

with a surgical glove. This transparency allowed for a graded difficultly for novice surgeons, and 

correlation between tactile and visual feedback. Visualization under fluoroscopic C-arm 

demonstrated visible discernment of the bones in both cases.  

Five residents and five staff evaluated the models. Experiences analyzed included: simulation 

realism, educational utility, and overall reaction. On a five-point scale, participants rated the 

model at 4.58/5 for realism, 4.98/5 for educational utility, and 5/5 for overall usefulness. 

Responses in all domains were favorable, suggesting the positive utility of this model.  

Conclusions Using 3D-printing, we developed an anatomically correct and realistic simulator for 

Kirschner wire placement in hand fractures. Initial feedback has been favorable, suggesting its 

potential as an effective educational tool.  

   

 

  

Figure 1. Visualization of the model with transparent soft tissue envelope  



 

 

 

Figure 2. Visualization of the model under fluoroscopy  

 

 

 

 

 

 

 



 

 

HS EP63. Scaphoid Fractures and Carpal Instability – Radiographic Measures 
Shai Luria, MD1, Ziv Wasrbrout, MD; Moamen Salamah, MD 

Hadassah-Hebrew University Medical Center, Jerusalem, Israel 

 

Background Scaphoid fractures with signs of associated carpal instability have been considered 

unstable fractures with elevated risk of nonunion. The mode of fracture displacement includes 

extension and supination of the proximal fragment with no significant motion of the distal 

fragment, differing from the rotatory instability of the scapholunate ligament (SLIL) injury.  

We aimed to examine the prevalence of radiographic signs of carpal instability, comparing 

fractures with ligament injuries. Our hypothesis was that there is a correlation between wrist 

position and the presence of these signs.  

Methods Wrist radiographs of the patients with scaphoid fractures and SLIL injuries were 

compared with a control group with no pathology. Measures of carpal instability included –

scapholunate (SL), radioscaphoid (RS) and radiolunate (RL) angles on lateral radiographs and 

the cortical ring sign (CRS). An association was examined with measures of wrist position – 

radiocapitate (RC) and radius-3rd metacarpal (R3M) angles on PA views and radiocapitate (RC) 

angle on lateral views.  

Results We examined radiographs of 57 patients with fractures, 23 with SLIL injuries and 43 

with no pathology. Measures of wrist instability differed between the three groups although the 

mere presence of a ring on the scaphoid PA view did not differ. The SL angle differed between 

the healthy and the displaced body fracture and static SLIL injury groups (p<0.001). The RS 

angle differed between the healthy and SLIL injury groups (p<0.001).  

In the study groups, wrist position was found to be in flexion (lateral view RC angle) and radial 

deviation (PA view R3M angle) in comparison with the healthy group (p<0.001 and p=0.18, 

respectively). A CRS could be seen with wrist radial deviation (PA view RC and R3M 

angles)(p=0.003 and p=0.003, respectively) and wrist flexion (lateral view RC)(p=0.024). A 

complete CRS was specifically associated with wrist radial deviation (measured with the PA 

view RC angle) in comparison with absent or incomplete CRS (p=0.004). The RS angle was 

correlated with the lateral RC and PA R3M angles (R=0.5).  

Discussion Differentiating complete and incomplete CRS was found to be the more significant 

measure, then examining the mere presence of a ring on the scaphoid PA view.  

Wrist position was found to be a significant factor when examining measures of wrist instability 

and pathology. Wrists with pathology were found to be flexed and radially deviated, possibly a 

position that will alleviate pain. When utilizing different measures of carpal instability, the effect 

of wrist position should be considered.  

 

 



 

 

HS EP64. Factors affecting composite graft outcomes in finger tip amputation 
Ja Hea Gu, MD, PhD 

Dankook University Hospital, Cheonan, Korea, Republic of (South) 

Hypothesis Fingertip amputations are the most common type of upper extremity amputation 

injuries and a composite graft could have been one of treatment option. We report the outcomes 

and factors affecting graft outcomes in digital tip amputations to determine the efficacy of this 

treatment modality and present the evidence of its use.  

Methods In the retrospective study, we analyzed data from 168 digital amputations in 163 

patients operated for 7 years. At least 12 months follow up patients were included and other 

combined injuries inside the same hand were excluded. Age, level, pattern of injury, bony injury, 

injury type, injury and outcomes were reviewed. Outcomes were determined by the authors and 

these were divided into 4 groups: complete survival(grade4) partial survival and healed by 

secondary intention within 6 weeks(grade 3), partial flap survival and healed with surgical 

management or resulting complications (grade 2) and total flap loss (grade 1). Statistical analysis 

was performed for the injury category and overall final grade.  

Results Of the 168 amputated digits, 33.93% survived completely. Partial survival (group 3 and 

2) occurred in 35.12% and 26.8% respectively. Only 4.17% were resulted total necrosis. 

Statistically, age, injury type, injured level and bony involvement were statistically correlated 

with outcomes (p<0.05,Table 1). Logistic regression analysis showed that age, injury type, injury 

level, smoking and bony involvement were associated with complete graft survival. Young and 

non smoking patients with a distal injury and no bony involvement had uncomplicated grafts 

healing.  

Conclusions Survival rates are increased in young, clear cut, non-involved bone and distally 

injured digits. Even when partial necrosis was occurred, the graft act as biological dressing with 

minimal risk until subsequent treatment is performed. Survival rates may be improved if certain 

criteria must be met to qualify for this treatment modality and composite tissue graft could be an 

alternative treatment option for such selected patients.  

 

 



 

 

HS EP65. Outcomes After Thrombolytic Treatment Tor Digit Preservation In High Grade 

Frostbite Injury 
Kyle Lineberry, MD; Tobias Long, MD; Anjay Khandelwal, MD; Kyle J. Chepla, MD 

MetroHealth Medical Center, Cleveland, OH 

 

Abstract 

Purpose: 

Thrombolytic treatment with tissue plasminogen activator (tPA) in the treatment of severe 

frostbite injury has been shown to improve clinical outcomes. This study retrospectively 

evaluated initial zone of injury and amputation level (change in level of injury) in all patients 

with severe frostbite treated at out institution over a 2 year period.  

Methods: 

A retrospective review was performed on 199 patients who presented for upper-extremity 

frostbite over a two year period. Eligible patients, who presented within 24 hours of injury, 

underwent angiography and treatment with thrombolytic therapy in addition to standard medical 

care. Injured digits were then classified on initial level of injury and level of amputation. 

Outcomes of patients treated with tPA were compared to patients ineligible for tPA treatment.  

Results: 

Twenty-one patients (185 digits) had severe (Grade III/IV) frostbite injury, defined as initial 

lesion at level or proximal to proximal phalanx or presence of hemorrhagic blisters. There were 

15 males and 6 females, with an average age of 57. 5 years. Eight patients were treated with tPA 

(75 digits) and 13 patients were treated conservatively (110 digits). Involved thumbs (33 digits) 

were analyzed separately. Angiography demonstrated subjectively improved blood flow in all 

patients treated with tPA. There were no complications related to tPA treatment. Non-thumb 

fingers treated with tPA and those treated conservatively had a 1.83 and 0.04 (p<0.0001) mean 

improvement in finger zone of injury respectively. Thumbs treated with tPA and those treated 

conservatively had a 2.0 and 0.32 (p<0.0001) mean improvement in zone of injury respectively.  

Conclusions: 

Thrombolytic therapy after severe frostbite improves arterial blood flow and results in a more 

distal amputation level. As a result of our study we recommend angiography and thrombolytic 

therapy for all eligible patient who present with severe frostbite.  

 

 



 

 

HS EP66. Diagnostic Accuracy and Appropriateness of Patients Transferred to a Level 1 

Trauma Center for Hand Surgery Evaluation 
Jyoti Sharma, MD; Suzanne Caroline Wilkens, MD; Kyle R. Eberlin, MD 

Massachusetts General Hospital/Harvard Medical School, Boston, MA 

Introduction: Regional hospitals are often not equipped to handle complex hand and upper 

extremity pathology, and patients are therefore often referred to tertiary care facilities for this 

reason. In our experience, the diagnosis at the time of referral is often incorrect, impacting the 

need for transfer and the overall cost of providing medical care.  We aimed to study the 

appropriateness of the patients transferred to our institution. In addition, we were interested in 

the number of transfers outside of regular hours, trauma designation of the transferring hospitals 

and if our hospital was the closest level I trauma center for transfer. 

Materials & Methods: All adult patients transferred to our level I trauma center for advanced 

care of hand and upper extremity injuries were included in this prospective study. From August 

2016 till February 2017, we collected patient and injury related demographic information upon 

acceptance of transfer and arrival at our hospital. Patients transferred to other inpatient services 

or directly ER to ER without involvement of the hand surgery on call team were not included in 

this study. 

Results: Thirty five patients were included. The majority of transfers (20/35) occurred either 

during the evening (6PM-6AM), during the weekend or holiday. Nine transferring hospitals 

(26%) had a closer level I trauma center than to our facility and 3 patients were directly 

transferred from another level I trauma center.  For non-infection cases, 10/32 outside facilities 

had the wrong overall diagnosis; 4/10 injuries were under diagnosed and 6/10 over diagnosed. 

Out of the 35 transferred patients, 19 (54%) were taken to the operating room for a surgical 

procedure in an acute fashion and 7 (37%) of these patients required microsurgical intervention.  

Conclusions: One out of 3 transferred patients had an incorrect diagnosis at the time of transfer 

from an outside hospital. The majority of transfers occurred outside of regular hours and only 

54% of patients were in need of acute operative treatment. In addition, 26% of the referring 

hospitals had a closer level I trauma center than our facility. This suggests that regional 

microsurgery expertise is 

recognized and further 

establishment of designated 

microsurgery centers and formal 

referral guidelines may be 

beneficial for management of these 

difficult injuries. 

Include figure: 

Treatment at time of presentation to 

our center 



 

 

 

HS EP67. A Prospective Study of K-wire Complications in Hand Surgery 
Kevin Lutsky, MD; Jonas Matzon, MD; Jack Abboudi, MD; Michael Rivlin, MD; Pedro 

Beredjiklian, MD 

Institute at Thomas Jefferson University Hospital, Philadelphia, PA 

 

Hypothesis: Kirschner wires (K-wires) are commonly used during hand surgical procedures, 

often for fixation of fractures or stabilization of soft tissue repairs. Complications such as 

loosening, migration, or infection are not uncommon and can compromise surgical outcome. The 

purpose of our study was to prospectively evaluate the frequency of K-wire related 

complications during hand surgical procedures.  

Methods: All patients who had K-wires placed as part of their surgical procedure by one of 12 

attending hand surgeons over a 3-month period were included. Patients were enrolled 

prospectively. Complications were recorded by the attending surgeon at follow-up visits and 

reported to the principal investigator. Demographics and patient comorbidities including diabetes 

mellitus and smoking history were recorded.  

Results: There were 141 patients enrolled during the study period and 290 pins used. There were 

62 women and 75 men. The mean age was 40.7 years. Thirteen patients were smokers, and 8 

patients had a history of diabetes. There were 35 soft tissue procedures and 106 fractures. There 

were 92 fingers, 25 hands, and 24 wrists. There were 35 complications (25%). There was a 12% 

rate of infection (n= 17) including 2 cases of osteomyelitis. There were 18 other complications 9 

of which were major complications (6.4%). Smoking, age, and location (hand/fingers vs. wrist) 

were significantly associated with infection.  

Summary Points: Use of K-wires is common in hand surgical procedures. There is a high rate of 

complications, especially in patients who are smokers. The most common of these is pin site 

infection and this occurred in more than 1 out of 10 patients. While K-wires are often needed 

during hand surgery, surgeons should be aware that adverse events are frequent. Patients and 

surgeons should be vigilant in the peri-operative period. 

 

 

 

 

 

 



 

 

HS EP68. Platelet-Rich Plasma Injection with Percutaneous Needling for Recalcitrant 

Lateral Epicondylitis: Comparison of Tenotomy and Fenestration Techniques 
Michael P. Gaspar, MD1, Patrick M. Kane, MD1, Sarah Lewis, MD, D.P.T. 2, Sidney M. Jacoby, 

MD1, Randall W. Culp, MD1; A. Lee Osterman, MD1 
1Thomas Jefferson University, Philadelphia, PA; 2Southern California Permanente Medical 

Group, Fontana, CA 

 

Background: Recalcitrant lateral epicondylitis (LE) is a common debilitating condition with 

numerous treatment options of varying success. Injection of platelet-rich plasma (PRP) has been 

shown to improve LE, although it is unclear if the method of needling used in conjunction with 

PRP injection is of clinical importance.  

Purpose: To determine if percutaneous needle tenotomy is superior to percutaneous needle 

fenestration when each is combined with PRP injection for the treatment of  

Methods: Ninety-three patients with recalcitrant LE were treated with PRP injection and 

percutaneous needle fenestration (n = 45) or percutaneous needle tenotomy (n = 48) over a 5-

year study interval. Preoperative patient data including visual analog scaled pain (VAS-P) scores, 

Quick Disabilities of the Arm, Shoulder and Hand (QuickDASH) scores, Patient-Rated Tennis 

Elbow Evaluation (PRTEE) scores and grip strengths were obtained from chart review and 

compared to postoperative values obtained prospectively. Secondary outcomes included 

incidence of complications, need for additional intervention, return to work and patient 

satisfaction.  

Results: At a mean follow-up duration of 40 months, significant improvements in VAS-P (-6.1, 

95% confidence interval [CI], -6.8 to -5.5; P < .0001 ), QuickDASH scores (-46, 95% CI, -52 to 

-40; P < .0001 ), PRTEE scores (-57, 95% CI, -64 to -50; P < .0001 ) and grip strength (+6.1 kg, 

95% CI, 4.9 to 7.3; P < .0001) were observed across the full study cohort, with no significant 

differences noted between the fenestration and tenotomy groups. Nine of 45 patients (22%) 

underwent additional procedures to treat recurrent symptoms in the fenestration group versus 5 

of 48 tenotomy patients (10%); P = 0.05. No complications occurred in any patients and no 

patients expressed dissatisfaction with their treatment course.  

Conclusion: PRP injection with concomitant percutaneous needling is an effective treatment for 

recalcitrant LE, with sustained improvements in pain, strength and function demonstrated at 

average follow-up of greater than 3 years. Although the method of concomitant needling does 

not appear to have a significant effect on treatment outcomes, more aggressive needle tenotomy 

is less likely to require conversion to open tenotomy than needle fenestration in the short-to-

midterm.  

 

 

 



 

 

HS EP69. Increased Rate of Complications Following Trigger Finger Release in Diabetic 

Patients 
Andrew E. Federer, MD; Rita E. Baumgartner, MD; Daniel Cunningham, MD, MHSc; Marc 

Richard, MD; Suhail K. Mithani, MD 

Duke University Medical Center, Durham, NC 

 

Introduction: An increased rate of complications has been demonstrated in patients with 

diabetes for a variety of orthopaedic procedures, such as in arthroplasty and spine surgery. 

Current data regarding the impact of diabetes mellitus (DM) on complications after open trigger 

finger release (TFR) is conflicting. We investigated postoperative complications following TFR 

in patients with and without DM.  

Materials & Methods: A matched, case-control study was performed on all patients with DM 

that underwent TFR at a single academic institution within the past 10 years. Exclusion criteria 

were comorbid rheumatoid arthritis, malignancy, HIV/AIDS, connective tissue disorders, or 

systemic steroid use. One hundred forty-six diabetic patients were eligible for inclusion. These 

patients were then matched one-to-one to non-diabetic patients undergoing TFR based on age, 

sex, race, and BMI (normal, overweight, and grades 1-3 of obesity) during the same time period. 

Nine of 146 diabetic patients (6.2%) were unable to be matched due to their particular 

combination of BMI and race and were excluded. The remaining 137 patients (93.8%) were 

matched. The primary outcome measure was complications. Complications included superficial 

or deep infection, delayed wound healing, limited range of motion (ROM) at 6 weeks, pain 

requiring medication at 6 weeks, and return to operating room. Odds ratios with 95% confidence 

intervals (CI) were calculated to quantify the association of diabetes status with all-cause and 

specific complications.  

Results: Diabetic patients had a significantly higher rate (45 / 137, 32.8%) of complications 

following TFR compared to matched non-diabetic controls (27 / 137, 19.7%) (Odds ratio of 2.0, 

95% CI 1.2 – 3.5, p=0.013). Diabetic patients also had a significantly higher rate of limitation in 

post-operative ROM (36 / 137, 26.3%) compared to matched non-diabetic controls (12 / 137, 

8.8%) (Odds ratio of 3.7, 95% CI 1.8 – 7.5, p<0.001). Rates of superficial infection (p=0.07), 

deep infection (p=0.58), delayed wound healing (p=0.14), pain requiring medication at 6 weeks 

(p=0.18), or return to the OR (p=0.24) were not significantly different between diabetic and non-

diabetic patients. Incidence and nature of complications were not associated with preoperative 

Hemoglobin A1C level.  

Conclusion: This retrospective case-control study indicates diabetic patients undergoing TFR 

are at increased risk for post-operative complications and ROM limitation when compared with 

similar patients without diabetes, regardless of blood sugar control. These are important 

considerations that inform preoperative patient counseling. 

 

 

 

 



 

 

HS EP70. Complex Infections in the Hand Managed by Irrigating Wound VAC-NPWT 
Gregory Borah, MD FACS 

West Virginia University, Morgantown, WV 

Complex Infections in the Hand Managed by Irrigating Wound VAC-NPWTTop of Form 

Introduction: Management of major infections of the upper extremity and hand is predicated on 

effective reduction of the infectious agents, adequate debridement and optimization of the wound 

bed for subsequent reconstruction. While VAC-NPWT with an irrigating component has been 

widely described in trunk, groin and lower extremity wounds it has not been reported (PubMed) 

in the hand and forearm. We present effective wound treatment with irrigating NPWT for a 

variety of severe infections of the hand, wrist and forearm. 

Materials and Methods: From February 2015 to June 2017, almost six hundred patients (591) 

presented to the hand surgery service at our Level 1 Trauma Center with early or late infections 

of the hand, wrist or forearm requiring admission. Various infectious sources such as traumatic 

lacerations, animal bites, subcutaneous injection of illegal substances (IVDA) and idiopathic 

sources led to hand infections severe enough to require intravenous antibiotics. Twelve (12) 

patients had severe open wounds from avulsion, necrotizing infections, IVDA, and osteomyelitis 

of the carpal bones that were considered extensive and raised concerns for adequate infection 

control with conventional protocols. Eight (8) dorsal hand and forearms, and five (5) palmar and 

volar wound patients were treated with NPWT. After aggressive intraoperative surgical incision 

and drainage, an assessment was made regarding suitability for placement of irrigating wound 

VAC dressings. These patients were started with intermittent antibiotic fluid irrigation and 

NPWT at 125mm Hg continuously. Once wound control was achieved definitive reconstruction 

was undertaken with acellular dermal matrix (ADM) and skin graft or flap closure. 

Results: From February 2015 to June 2017, all twelve (12) NPWT patients achieved complete 

resolution of infection and had stable wound coverage upon discharge. The carpal osteomyelitis 

patient underwent 6 weeks of outpatient intravenous antibiotics with no detectable residual bone 

infection. Five (5) of the NPWT patients had placement of ADM (Integra) over exposed tendons 

and muscles with complete granulation which accepted FTSG and STSG. 

Conclusions: 1) Complex hand infections with exposed tendons, muscles, and bones can be 

treated with a high degree of success using irrigating NPWT. 2) Complex hand infections can be 

reconstructed with a combination of acellular dermal matrix and skin grafts on NPWT prepared 

upper extremity wounds.  



 

 

 

 

 

 

 



 

 

HS EP71. Cost-Effectiveness of Open Reduction Internal Fixation versus Total Elbow 

Arthroplasty for Distal Humerus Fractures 
Andrew Federer, MD, Richard Mather III, MD; Grant Garrigues, MD 

Duke University, Durham, NC 

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

two viable surgical treatment options for acute distal humerus fractures in non-arthritic patients 

over the age of 60. Recent systematic reviews and randomized trials suggest that TEA and ORIF 

result in similar functional outcome scores, with TEA perhaps having decreased reoperation rates 

in patients with complex distal humerus fractures not amenable to stable fixation. This study 

compared the cost-effectiveness of TEA and distal humerus ORIF this specific demographic.  

Methods: A Markov decision model was constructed for a cost-utility analysis of TEA 

compared to distal humerus ORIF in a cohort of 60-year-old patients. Outcome probabilities and 

effectiveness were derived from the highest-level data available from the current literature. A 

retrospective chart review was performed to obtain demographic and operative data from elderly 

patients who underwent TEA or distal humerus ORIF from two institutions over a 15-year 

period. Inclusion criteria were age of 60 years at time of surgery and acute, intra-articular distal 

humerus fracture. Exclusion criteria included pre-existing elbow arthritis, rheumatoid arthritis 

and lack of prospectively gathered outcome scores. Charts were reviewed and patients were 

asked to have their outcomes evaluated in the Disabilities of the Arm, Shoulder, and Hand 

(DASH) questionnaire, the Mayo Elbow Performance Score (MEPS), and the European quality 

of life, 5 Domains (EQ5D). After inclusion criteria were met and patients were contacted for 

follow up, there were 24 patients included in the study. Effectiveness of each procedure was 

expressed in quality-adjusted life years (QALYs) gained. Principal outcome measures were 

average incremental costs, incremental effectiveness, incremental QALYs, and net health 

benefits.  

Results: TEA is a more expensive procedure than ORIF, but has an overall improvement in 

utility with respect to ORIF. In this demographic, when the cost of TEA approaches ORIF, the 

utility favors TEA. The TEA QALY is 0.779 (STD 0.117) and the ORIF QALY is 0.797 (STD 

0.13). TEA has greater QALY, leading to an incremental cost effectiveness ratio of 

$3128/QALY, which favors TEA. The largest driver of difference in utility is the number of 

people living in limited benefit state after ORIF, which is often by way of an increase in number 

of revision surgeries.  

Conclusion: TEA is a cost-effective procedure, resulting in greater utility for the elderly patient 

compared to distal humerus ORIF. These findings suggest that TEA is the preferred treatment for 

elderly patients who sustain distal humerus fractures. 

 

 

 



 

 

HS EP72. Quantification of Thickness of Collateral Ligament of Proximal Interphalangeal 

Joint in Healthy and Injured Digits using Ultrasonography 
Mohini Rawat, DPT, ECS, OCS, RMSK; Mukund Patel, MD 

NYU Langone Hand Surgery Brooklyn, Brooklyn, NY 

Introduction:  

The proximal interphalangeal joint of the finger is swollen either on one or both sides when the 

joint is sprained or dislocated. The cause of this swelling is not known anatomically. We studied 

the collateral ligaments with ultrasonography to determine if the collateral ligaments are enlarged 

in thickness.  

Materials & Methods  

30 cases of proximal interphalangeal joint injury were examined with ultrasound and collateral 

ligament thickness was measured. 100 healthy digits with no history of trauma or other 

pathology affecting the interphalangeal joint were examined to measure the collateral ligament 

thickness. Sonosite Edge II was used for the sonographic evaluation and measurement of the 

collateral ligament of the healthy and injured digits. Exclusion criteria was presence of – 

rheumatoid arthritis, gout, Diabetes and infection.  

Results  

Collateral ligaments of proximal interphalangeal joint of injured digit were twice as thick as the 

contralateral unaffected healthy collateral ligament of proximal interphalangeal joint. We found 

wide range of thickness of collateral ligament of proximal interphalangeal joint in healthy digits 

which can be as thin as 0.6 mm to 1.7 mm with average thickness being 1 mm. Average 

thickness of injured collateral ligament after sprain or dislocation of the joint was 2 mm (range 

1.1 mm to 2.6 mm) 

Conclusions  

We found that comparison of collateral ligament thickness of injured and contralateral healthy 

digit to be useful when looking for collateral ligament injury of proximal interphalangeal joint 

after sprain or dislocation of the joint using ultrasonography. We established a normal range of 

thickness of healthy collateral ligament using ultrasonography for comparison. Although the 

range of thickness of normal collateral ligament overlaps with range of thickness measurement 

of the abnormal collateral ligament, it is the comparison with the contralateral healthy collateral 

ligament that is useful.  

 

 

 



 

 

HS EP73. Intravenous Drug Use Related Upper Extremity Infections - Demographics and 

Clinical Impact 
Taylor Pong, BS, MS1; Kamilcan Oflazoglu, MD; Lydia Helliwell, MD; Neal C. Chen, MD; 

Kyle R. Eberlin, MD 

Massachusetts General Hospital, Boston, MA 

Introduction: The increase in intravenous drug use (IVDU) is a growing public health concern. There are numerous healthcare-

related consequences of the IVDU epidemic in the US and the incidence of IVDU-associated complications, including infections, 

has risen over the past 10 years. The purpose of this study was to estimate the differences in demographics, treatment course, and 
outcomes associated with upper extremity infections in patients with IVDU compared to non-IVDU. 

Materials & Methods: This retrospective case-control study investigated 1,304 patients who presented with an upper extremity 

infection at our level 1 emergency department 

in 2015. After manually reviewing the records 

of patients with possible IVDU, 147 patients 

were found to have an IVDU-related infection 

and were randomly matched with 147 controls 

(upper extremity infection without history of 

IVDU) based upon age, sex, and race. We 

compared demographics, patient factors 

(tobacco use, employment status), infection 

specifics (location, type), and treatment 

parameters (type of intervention, length of 

stay, use and extent of imaging) between the 

two groups. We used McNemar’s test for 

paired dichotomous variables, McNemar-

Bowker’s test for symmetry for paired 

nominal variables, and paired t-test for paired 
continuous variables. 

Results: The rate of IVDU in all upper 

extremity infections was 11%. IVDU patients 

were significantly younger on average (36 vs. 

50 years; p<0.001). Infection location in the 

IVDU group was more likely to be in a typical 

injection site (forearm; p<0.001; wrist; 

p=0.002), whereas the infection location in the 

non-IVDU group was more often at other sites 

(finger; p<0.001). Compared to the non-IVDU 

group, the IVDU group had 33% more 

hospital admissions and stayed in the hospital 

longer. The IVDU group received a CT scan 

more frequently (12% vs. 1.4%) and the mean 

number of upper extremity radiographs was 

higher in the IVDU group.  Patients with 

IVDU related infections were more likely to 

undergo surgical I&D and more often received 
intravenous antibiotics (Table 1).  

Conclusion: The treatment of upper extremity 

IVDU related infections results in greater 

utilization of healthcare resources compared 

with non-IVDU patients. This results in an 

increased burden for physicians and for our 

healthcare system, particularly in the setting of 

the current opioid crisis.  The hand and upper 

extremity are highly susceptible to IVDU 
infections given the common sites of injection. 



 

 

HS EP74. Insulin Dependent Diabetic Patients at Increased Risk of Complications after 

Upper Extremity Surgery 
Jeffrey Stepan, MD, MSc; Venkat Boddapati, BA; Hayley A Sacks, BA; Michael C Fu, MD, 

MHS, Daniel A Osei, MD, MSc; Duretti T Fufa, MD 

Hospital for Special Surgery, New York, NY 

Introduction Diabetes Mellitus (DM) has been associated with development of carpal tunnel 

syndrome, Dupuytren’s disease, trigger digits, and limited joint mobility. Despite descriptions of 

poorer response to conservative treatment, surgical outcomes in this population are not clearly 

understood. Previous studies have not shown increased complication rates in diabetic patients 

after hand surgery. Few studies, however, differentiate between insulin-dependent (IDDM) and 

non-insulin dependent diabetes (NIDDM). The purpose of this study is to evaluate the impact of 

insulin dependence on the postoperative risk profile of diabetic patients after hand surgery using 

a national database.  

Materials and Methods The data was obtained through the National Surgical Quality 

Improvement Program (NSQIP) database. Patients undergoing surgery from the distal humerus 

to the hand were identified using 297 distinct Current Procedural Terminology (CPT) codes 

between 2005 and 2015. Patient demographics, anesthesia type, procedure site, and thirty-day 

postoperative complications were collected (Table1). Outcomes were categorized into medical 

complications, surgical site complications, and return to the operating room. Complications were 

compared between patients with NIDDM or IDDM to those without DM using multivariate 

logistic regression, adjusting for baseline patient and operative characteristics.   

Results Patients with DM were more likely to be older, female, and have a higher comorbidity 

burden and more proximal procedures performed than those without diabetes (Table 1). Patients 

with IDDM had a 5.7% overall complication rate compared to 2.3% and 1.5% in NIDDM and 

non-diabetics, respectively. After controlling for differences in patient and surgical 

characteristics, patients with IDDM had a statistically significant increased rate of any 

complication (OR 1.82, 95% CI = 1.44-2.3), surgical site complications (OR 2.35, 95% CI = 

1.71-3.24), and superficial surgical site infections (OR 2.57, 95% CI 1.75-3.76). There was no 

significant difference in complication rates between patients with NIDDM and non-diabetics 

(Table 2).  

Conclusion Our data demonstrates greater risk of complications following distal upper extremity 

surgeries for patients with IDDM, specifically surgical site infections. NIDDM patients did not 

have an increased rate of complications relative to non-diabetics. These findings are important in 

patient risk stratification and guiding further investigation to decrease complication rates in 

IDDM patients after upper extremity surgery.  



 

 

 

 

 

 



 

 

HS EP75. Initial Management of Traumatic Digit Amputation: A Retrospective Study on 

Functional Outcomes 
Ledibabari Mildred Ngaage, BA (Hons) Cantab. MB BChir1, Georgette Oni, MD PhD FRCS 

Plast2, Rudolf Buntic, MD, FACS3, Charles M Malata, BSc (HB), LRCP MRCS, FRCS (Glasg), 

FRCS (Plast) 2,4 Gregory M Buncke, MD 
1University of Cambridge, Cambridge, United Kingdom; 2Addenbrooke's Hospital, Cambridge, 

United Kingdom; 3The Buncke Clinic, San Francisco, CA; 4Postgraduate Medical Institute, 

Cambridge & Chelmsfold, United Kingdom 

 

Background: Traumatic amputation of one or more digits can have a serious detrimental effect 

on social and economic standings. Successful replantation can help to mitigate these deficits if 

good functional return occurs. Little has been recorded on the preoperative management before 

replantation and how that affects the function and survival of the replanted digit.  

Methods: A retrospective cohort study was conducted and data was collected over an 18-month 

period. Three protocols for preoperative management were examined: minimal (basic wound 

management), complete Buncke (anticoagulation, dry dressing on amputate placed on indirect 

ice, and absence of a digital block), and incomplete (any two or three criteria from complete 

Buncke in addition to the minimal) protocols. Data collected included gender, age, hand 

dominance, smoking status, mechanism of injury, digit injured, and injury level. Function was 

defined by sensation, range of movement, and strength. Secondary endpoints included number of 

digits that survived, secondary operations, and complication rate. Data was tabulated and 

analysed using IBM SPSS software.  

Results: Over the 18-month period, 74 of 177 digits were replanted with an overall survival rate 

of 86.5%. This did not vary considerably for preoperative factors, with the exception of avulsion 

injuries (69%). The survival rate did not differ greatly between the protocols (minimal, 

incomplete and complete protocols were 95%, 87%, and 91%, respectively, p=0.6149). 

However, the complication rate was significantly different between the complete Buncke (20%) 

and the minimal (60%) protocols (p=0.0484), and was particularly noteworthy for soft tissue 

complications (p=0.0472). Additionally, significance was found between the number of surgeries 

for the incomplete protocol and the complete Buncke protocol (1.6 vs 2.7, p=0.0872). 

Differences in sensation and grip strength were statistically significant between protocols 

(p=0.0465 and p=0.0430, respectively) but no significance was found for the other modalities of 

function.  

Conclusion: Preoperative management was found to have no significant effect on survival. 

However, the complete Buncke protocol was found to significantly reduce the complication rate 

which suggests that the protocol prevents compromise of tissue integrity. Additionally, statistical 

significance was found between all protocols for sensation and grip strength. A higher-powered 

study is needed to further investigate the effects of preoperative management on complication 

rates and functional outcomes. 

 



 

 

HS EP76. Outcomes of Suture Suspension Arthroplasty in the Treatment of Basilar Joint 

Arthritis 
M Ather Mirza, MD 

Mirza Orthopedics, Smithtown, NY 

 

Introduction:  

Although several procedures have been described for thumb basilar joint arthritis, no specific 

surgery has shown to be superior. In this study, we describe and report on the outcomes of a 

novel technique using suture suspension arthroplasty (SSA) in the treatment of thumb basilar 

joint arthritis. Additional attention was also given to recession of the first metacarpal and 

assessment of the distance of the collapse between the 1st metacarpal and the scaphoid.  

Methods: 

The surgical technique involves trapeziectomy under fluoroscopic assistance, followed by 

passing a suture through the abductor pollicis longus and flexor carpi radialis in order to create a 

suture suspension sling construct to maintain joint space and soft tissue tension. A retrospective 

chart review was performed on 60 patients in a 6 year period with a mean follow up of 14 

months. X-ray analysis to determine 1st metacarpal subsidence was done by measuring the 

trapezial space ratio as defined by Kadiyala et al (1996). DASH Scores were obtained to 

determine patient satisfaction.  

Results: 

Preliminary clinical outcomes for 60 patients treated with suture suspension arthroplasty 

(average follow-up of 14 months) were satisfactory, with an average initial follow-up DASH 

score of 45.94, 8-12 week score of 55.41, 6 month score of 29.93, 1 year score of 25.15, and 

final follow-up score of 25.74. The average pre-op trapezial space ratio was 0.337 with an 

average decrease of 0.116 after surgery.  

Summary Points: 

Our study has found that Trapeziectomy and suture suspension arthroplasty is an effective 

treatment option for thumb basilar joint arthritis when compared to other arthroplasty techniques. 

SSA allows for shorter immobilization, avoids sacrificing a tendon or using anchors, and can be 

performed in an efficient manner. Further, minimal subsidence of the 1st metacarpal was 

experienced using the SSA technique. 

 

 

 



 

 

HS EP77. Comparative Outcomes Following Digital Amputation And Ray Resection: A 

Single-Center Retrospective Review 
William T Li, BS; Adam B Strohl, MD; Michael P. Gaspar, MD; A. Lee Osterman, MD; Patrick 

M. Kane, MD 

Thomas Jefferson University, Philadelphia, PA 

 

INTRODUCTION: Digit and ray amputations are often necessary to restore functionality in 

patients who have suffered traumatic injury to the hand. It is expected that the significant 

functional impact of these procedures would parallel patients’ ability to return to work (RTW) 

postoperatively. The purpose of this study was to compare outcomes following 3 different levels 

of finger amputations: Distal to the DIP joint, proximal to the DIP, and ray resection with regards 

to postoperative grip strength and return to work (RTW) ability. Our study compares 

postoperative hand functionality between people who have undergone ray resections to that of 

proximal and distal resections. 

MATERIALS & METHODS: We conducted a retrospective chart review of 186 patients treated 

with digit or ray amputations by one of 3 fellowship-trained orthopedic hand surgeons from 2009 

to 2015. Grip strength and RTW ability were compared among the proximal, distal, and ray 

amputation groups. Grip strength was measured via the JAMAR Dynamometer with grip setting 

on III for men and II for women, and compared to the grip strength of that of the unaffected 

contralateral (CL) hand. RTW status of the patients was obtained from their clinical files.  

RESULTS: At 2-year follow-up, grip strength in the distal and proximal amputation groups were 

both about 75% of unaffected hand and significantly lower in the ray resection group (45% 

unaffected) P < 0.05. Patients who had distal amputations had a RTW rate of 90% whereas the 

proximal amputation and the ray amputation groups both had a significantly lower RTW rate of 

about 62% P < 0.05.  

CONCLUSIONS: The distal amputation group had the best outcomes for RTW ability and grip 

strength, while proximal and ray resection groups are less likely to return to full duty work. The 

ray resection group had the worst outcomes for both RTW and grip strength. That being said, ray 

resections have better cosmetic and dexterity outcomes than proximal amputations do. Therefore, 

these procedures involve a trade-off between hand functions and surgeons must counsel patients 

accordingly.  

 

 

 

 

 



 

 

HS EP78. Fixation of Ulnar Nerve Using A Slip of Medial Head of Triceps: A Novel 

Technique to Prevent Dynamic Ulnar Nerve Subluxation Following Cubital Tunnel Release 
Joshua Vorstenbosch, MD, PhD; Blair Peters, MD; Christopher Nguyen, MD; Kenneth A. 

Murray, MD FRCSC; Avinash Islur, MD, FRCSC 

University of Mantioba, Winnipeg, MB, Canada 

 

Background: 

Ulnar nerve entrapment is the second most common compression neuropathy. Despite many 

studies evaluating outcomes of various techniques for decompression, there lacks agreement on 

one gold standard. It is generally accepted that an intra-operative finding of dynamic subluxation 

of the ulnar nerve over the medial epicondyle should be corrected by fixation or transposition of 

the ulnar nerve. We present here a novel technique using a slip of medial head of triceps to 

secure the ulnar nerve in situ following cubital tunnel release.  

Method: 

An intra-operative finding of dynamic ulnar nerve subluxation during cubital tunnel release was 

treated by harvesting a slip of medial head of triceps and securing it to joint capsule over the 

medial epicondyle. A retrospective chart review of patients undergoing this procedure was 

performed to evaluate post-operative outcomes.  

Results: 

Seventy-five patients underwent this procedure between 2005-2016 by two surgeons. Intra-

operatively, in situ stimulation shows that the triceps sling does not contract over the ulnar nerve. 

Ten patients had pre-existing chronic ulnar nerve subluxation, 2 patients had recurrent ulnar 

nerve compression despite anterior transposition, and 63 patients had findings of dynamic ulnar 

nerve subluxation following standard in-situ cubital tunnel release. Mean follow-up with 3 

months to 1 year. All patients had clinical resolution or improvement of the ulnar nerve 

compression neuropathy. There was no recurrence of ulnar nerve subluxation, no exacerbation of 

ulnar neuropathy, and no triceps weakness or pain with elbow extension at last follow-up 

appointment. 

Conclusions: 

Fixation of the ulnar nerve in situ with a slip of the medial head of triceps is a safe and effective 

procedure for eliminating ulnar nerve subluxation over the medial epicondyle. A short surgical 

video illustrating this procedure will be included in the presentation. 

 

 

 



 

 

HS EP79. The Effects of Capitate Dimensions on Scapholunate Alignment 
Youssra Marjoua, MD; James P. Higgins, MD 

The Curtis National Hand Center, Baltimore, MD 

Introduction 

Correction of dorsal intercalated segment instability (DISI) without scapholunate (SL) ligament 

reconstruction has been reported through the overexpansion of scaphoid dimensions during 

scaphoid reconstruction with a vascularized flap from the medial femoral trochlea. This was also 

demonstrated in a cadaver study. These findings inspired a question of whether altering other 

carpal dimensions could lead to the treatment of carpal instability patterns. The purpose of this 

study was to determine if changing the relative dimensions of the central column of the wrist via 

capitate shortening/expansion could also correct rotatory carpal instability in a cadaveric model 

studied radiographically.  

Materials & Methods  

The radiolunate angle and scapholunate interval were measured via fluoroscopy for 5 fresh 

cadaver wrists prior to manipulation, to confirm no underlying disease or deformity. Wrist and 

finger flexors and extensors were then dissected and specimens were loaded through an external 

fixator construct on a plywood stand, with weights suspended to simulate different loaded wrist 

positions. We completely resected the scapholunate interosseous ligament, in addition to 

secondary stabilizers including the scapho-trapezio-trapezoid ligament and the dorsal intercarpal 

ligament to reliably create a DISI deformity. Radiographic measurements were repeated. Then 

2mm and 5mm capitate transverse osteotomies were sequentially performed at the capitate waist, 

and the capitate was manually shortened and pinned. Radiographic measurements were repeated 

after each osteotomy and pinning. Finally, the osteotomy site was then overstuffed with a 9-mm 

sawbone spacer and repeat radiographs obtained.  

Results  

Sectioning of the SL ligament and secondary stabilizers successfully created a DISI pattern 

demonstrated by abnormal radiolunate angles and widened SL intervals. Without ligamentous 

repairs, capitate shortening osteotomy at both 2mm and 5mm as well as capitate overexpansion 

did not radiographically restore normal radiolunate angles or SL intervals , and hence did not 

correct the induced pattern of carpal instability.  

Conclusions  

These findings suggest that neither capitate shortening nor lengthening will restore carpal 

alignment without scapholunate ligament reconstruction.  

Surgical alteration of capitate dimensions without reconstruction of scapholunate integrity will 

not correct rotatory instability of the scaphoid. The role of distal carpal row kinematics and the 

loading of adjacent joints in this process requires further investigation. 
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HS EP81. Outcomes of Open Excision of Occult Dorsal Carpal Ganglions 
Elizabeth A Harkin, MD; Tomas Liskutin, BS; Michael Bednar, MD  

Loyola University Medical Center, Maywood, IL 

 

Introduction/Background: Ganglion cysts are the most common soft tissue tumor of the hand and 

are a frequent cause of chronic dorsal wrist pain. Patients typically present with swelling, a 

palpable mass, and normal x-rays. In general treatment includes aspiration and arthroscopic or 

open resection. To date outcome studies have focused on outcomes of all wrist ganglions, open 

excision of palpable dorsal wrist ganglions, and arthroscopic excision of occult dorsal carpal 

ganglions. However, a gap in knowledge remains regarding the outcomes of open excision for 

occult dorsal carpal ganglions. The goal of our study is to retrospectively review the outcomes of 

open excision of occult dorsal carpal ganglions.  

Methods: After receiving IRB approval, a retrospective analysis was performed. Eighteen adult 

patients, 17 women and 1 male, that underwent excision of an occult dorsal carpal ganglion from 

January 1st 2006 and January 1st 2016 by one of six practicing orthopaedic hand surgeons.  

Results: All clinical notes for the were reviewed confirming all patients had tenderness to 

palpation over the dorsal aspect of the wrist and lack of palpable mass on presentation. All 18 

patients had an occult dorsal carpal ganglion confirmed on preoperative MRI. Mean age at 

presentation was 25.2 years. Mean follow-up was 15.5 weeks (range 0 to 103 weeks). All 

patients underwent open excision of an occult dorsal carpal ganglion, additionally 7 underwent 

arthroscopy following excision without any other identifiable pathology and 6 underwent 

simultaneous posterior interosseous nerve transection. Cyst location was confirmed 

intraoperatively with 9 (50%) originating from SL ligament, 5 (27.8%) isolated to wrist capsule, 

3 (16.7%) originating from mid carpal joint, and 1 (5.6%) from the radiocarpal joint. Seventeen 

specimens (94.4%) were confirmed to be ganglion cysts on pathology. No complications were 

experienced. Recurrence occurred in 1/18 (5.6%) cases. Seventeen patients (94.4%) achieved a 

satisfactory result with improved pain and were without complication or recurrence at post-op 

follow-up.  

Discussion/Conclusions: Open excision of occult dorsal carpal ganglions is an effective 

treatment with results comparable to arthroscopic excision. Patients demonstrated satisfactory 

results, no complications, and a recurrence rate of 1/18 (5.6%). 

 

 

 

 

 



 

 

HS EP82. An Economic Analysis of Hand Surgery performed Wide Awake versus under 

Sedation 
Todd Alter, BS1; William J Warrender, MD2; Frederic Liss, MD3; Asif Ilyas, MD2  
1Sidney Kimmel Medical College, Philadelphia, PA; 2Thomas Jefferson University, Philadelphia, 

PA 

 

INTRODUCTION:“Wide Awake” Hand Surgery has several potential advantages including 

eliminating anesthetic risks, greater patient convenience, avoiding the discomfort of IV 

placement and postoperative anesthetic recovery, and reduced cost. The purpose of this study 

was to analyze cost differences relative to direct and indirect surgical costs of undergoing carpal 

tunnel release (CTR) performed under local anesthesia (WALANT) only to those performed 

under intravenous sedation (MAC), with the hypothesis that there would be less cost associated 

with WALANT rather than MAC for CTR surgeries.  

METHODS: A retrospective comparison of intra-operative (OR) surgical time and post-

operative (PACU) time for consecutive CTR procedures performed under both MAC and 

WALANT was undertaken. All operations were performed by the same surgeon, at the same 

surgical center, using the same mini-open surgical technique in all cases. A cost analysis was 

performed using standardized anesthesia billing, OR time, and PACU time calculated through 

base units, time, and conversion rates.  

RESULTS: There were no significant differences between the two groups in terms of total OR 

time, 28 minutes in the MAC group versus 26 minutes in the WALANT group (P=0.05). PACU 

times were significantly longer in the MAC group (84 minutes) compared to the WALANT 

group (7 minutes) (p<0.0001). Depending on the conversion rates used, a total of $138.83-

$431.52 was saved in each case done with WALANT by not using anesthesia services. In 

addition, a range of $1,417.16-$1709.84 was saved for the full episode of care including 

anesthesia costs, OR time, and PACU time for each patient undergoing WALANT CTR.  

CONCLUSIONS: The hypothesis was upheld as CTR surgery performed with the WALANT 

technique was found to result in significantly less PACU time as well as overall lower cost of at 

least $1,400 lower than those performed with MAC. 

 

 

 

 

 

 



 

 

HS EP83. Hand Surgeons versus Orthopaedic Trauma Surgeons Coverage of Upper 

Extremity Injuries: Where Should the Line be Drawn? 
Andrew Miller, MD; Matt Cantlon, MD; Asif Ilyas, MD 

Rothman Institute at Thomas Jefferson University Hospital, Philadelphia, PA 

 

INTRODUCTION: Currently, there is no clear consensus as to which consulting service should 

provide care for hand and upper extremity injuries. To better understand how upper extremity 

injuries in the emergency department (ED) are currently triaged to specialists and to assess the 

current opinion among hand and orthopaedic trauma specialists as to fwho is best to triage these 

injuries, a survey was constructed with the hypothesis that there would be no consensus.  

METHODS: The American Association for Hand Surgery (AAHS) membership and 

Orthopaedic Trauma Association (OTA) membership were surveyed using an online 

questionnaire. The questionnaire included 16 demographic questions and 12 clinical scenarios 

designed to elicit opinion on how upper extremity injuries should be triaged to specialists based 

on injury location, type, and severity. Confounding injuries in addition to the fracture were also 

included such as nerve injury, vascular injury, and infection.  

RESULTS: A total of 103 responses from the AAHS and 114 responses from the OTA were 

received. Nearly 50% of respondents report no formal anatomic line as to how upper extremity 

injuries are currently triaged to specialists from the ED. 31% of the AAHS participants stated 

that hand call should begin at the level of the distal radius, followed by 20% indicating that call 

should begin at the level of the forearm. 51% of the OTA respondents indicated hand call should 

begin at the radio-carpal joint followed by 20% indicating call should begin at the carpal-

metacarpal joint. There was strong agreement among respondents of both groups that trauma 

surgeons should be called for injuries at the level of the elbow or more proximally. Also, there 

was increasing agreement among respondents that complex injuries involving neurovascular 

compromise be better assigned to hand call regardless of location of the injury.  

CONCLUSION: There is agreement that proximal to the elbow the trauma consultant should be 

called and distal to the distal radius the hand consultant should be called. However, there is lack 

of agreement between members of both the AAHS and OTA who should be responsible for call 

between the elbow and the hand. However, when a fracture was associated with a neurovascular 

injury is present there was a bias for the hand surgeon to be consulted. In order to optimize 

patient care, better allocate consultant resources, and minimize conflict between consultants, 

establishing anatomic guidelines for consultation should be considered while also taking into 

account available consultant resources and expertise. 

 

 

 

 



 

 

HS EP84. Excision of Hook of Hamate Fractures in Elite Baseball Players: Outcomes and 

Surgical Technique 
Gilad Pinchas Eisenberg, MD 

Newton Wellesley Hospital, Newton, MA; Tel Aviv Medical Center, Tel Aviv, Israel 

Background: Hook of hamate fractures are occuring with increasing frequency in elite baseball 

players. Early diagnosis followed by surgical intervention expedites return to play.  

Purpose: To review the diagnosis, surgical treatment, and outcomes following excision of a hook 

of hamate fracture in elite baseball players (professional and collegiate). Critical elements of the 

surgical technique for excision of the hook of hamate are reviewed.  

Methods: Retrospective review of 32 consecutive elite baseball players who underwent acute (<3 

weeks), subacute (3-6 weeks) and delayed (>6 weeks) surgical excision of 32 hook of hamate 

fractures that were sustained while competing at professional (16) or varsity collegiate (16) 

baseball levels. Mean follow up was 10 months. The clinical history, timing of surgery, 

complications, and time to return to play are reported.  

Results: Patients underwent excision of their hook of hamate fracture at a mean of 8 weeks 

(range 0.5 – 52 weeks) from the onset of symptoms. All patients were able to return to full pre-

injury level of baseball participation on average 7 weeks from the date of surgery (range 4-30 

weeks). Two patients returned to the operating room; one for cicatrix creating secondary ulnar 

nerve compression with motor weakness and one for residual bone fragment causing recurrent 

ulnar sided pain.  

Conclusions: Acute/subacute surgical excision of hook of hamate fractures is a reliable option in 

elite baseball players to alleviate pain limiting play and predictably facilitates return to play. 

Meticulous adherence to proper surgical technique is mandatory to avoid complications and 

optimize clinical outcomes.  

Level of Evidence – Therapeutic Level 5 V  

 

 

 

 

 

 

 



 

 

HS EP85. Clinical Outcomes of Limited Open Intramedullary Headless Screw 

Fixation(IMHS) of Metacarpal Fractures - 91 Consecutive Patients 
Gilad Pinchas Eisenberg, MD 

Tel Aviv Medical Center, Tel Aviv, Israel 

Introduction 

IMHS limited open retrograde approach is gaining popularity among surgeons but lack sufficient 

information. We present a large series, to further evaluate clinical and radiographic outcomes in 

patients treated with limited-open retrograde intramedullary headless compression screw (IMHS) 

fixation for metacarpal neck and shaft fractures.  

Methods 

Retrospective review of prospectively collected data of a consecutive series of 91 patients (79 

men; 12 women), mean age 28 years (range, 15y-69y) treated with IMHS fixation for acute 

displaced metacarpal neck (N = 56) and shaft (N = 35) fractures at a single academic hand 

practice between 2010 and 2017. 56 patients reached minimum 3-month follow-up. Mean 

follow-up was10 months (range, 1 to 71 months). Preoperative mean magnitude of metacarpal 

neck angulation was 470 (range, 00 -900 ), and mean shaft angulation was 420 (range, 00 -700 ). 

Active motion was initiated within 5 days postoperatively. Clinical outcomes were assessed with 

digital goniometry and grip strength. Time to radiographic union and radiographic arthrosis was 

assessed.  

Results 

All 91 patients achieved full composite flexion (pad-to-distal palmar crease distance = 0mm), 

and all achieved full active MCP extension or hyperextension. Postoperatvie mean MCP joint 

flexion-extension arc was 880 (range, 550-1100). Only 3 patients did not obtain great than 650 of 

isolated MCP flexion. Grip strength measured 103% (range, 58% to 230%) of the contralateral 

hand. 52 patients achieved radiographic union by 6 weeks (range, 2-12 weeks). At latest follow-

up, early arthrosis was noted only in 1 patient (head split component). There were 3 cases of 

shaft re-fracture after recurrent blunt trauma, following prior evidence of full osseous union with 

the screw in place, necessitating revision with open reduction and plate-screw fixation.  

Conclusions 

Limited open retrograde IMHS fixation proved to be safe and reliable for metacarpal 

neck/subcapital and axially stable shaft fractures, allowed for early postoperative motion without 

affecting union rates, and obviated immobilization. This technique offers distinct advantages 

over formal open reduction and percutaneous K-wire techniques.  

Type of study/level of evidence Therapeutic IV  

 



 

 

HS EP86. Complications of Volar Plating Using Standardized Surgical Technique 
Jorge Luis Orbay, MD1; Francisco Rubio, MD1; Eric Balaguer, MD2; C. Edward Hoffler, MD, 

PhD3 Lauren Vernon, PhD1 
1The Miami Hand and Upper Extremity Institute, Miami, FL; 2The Miami Hand & Upper 

Extremity Institute, Miami, FL; 3Orthopaedics, Rothman Institute at Thomas Jefferson University 

Hospital, Philadelphia, PA 

 

Introduction Distal radius fractures (DRFs) are one of the most frequent injuries of the upper 

extremity. Volar locking plate fixation has become the most popular treatment; unfortunately, 

some series have reported patient reported complication rates up to 21% and physician reported 

complication rates of 27% [1]. We believe that surgical technique is most important in limiting 

complications. We are a group of four fellowship trained hand surgeons who all routinely use the 

extended flexor carpi radialis (EFCR) approach [2]. We believe that with proper technique, the 

complication rate can be lower than reported in the literature.  

Materials & Methods We conducted a retrospective review of 808 consecutive patients treated 

with a volar locking plate using the EFCR over a 4 year period. Patients were asked to complete 

a survey to evaluate satisfaction (0-10) and report and comment on their complications. Infection 

and complications requiring revision surgery were considered major complications. Patient 

questionnaires, medical records and x-rays were reviewed to evaluate complications.  

Results Out of 808 total patients, 443 patients completed our survey (54.8%); 21 (2.5%) were 

deceased; 86 (10.6%) changed their contact information; 4 (<0.5%) declined to participate, and 

the rest were unable to be reached. Patients rated their satisfaction with the outcome of their 

wrist surgery as a 9.14 out of 10. Of the 443 patients who completed the study, 41 (9.3%) 

reported a complication. These complications ranges from bruising or pain that resolved with 

time to tendon rupture, re-operation, and infection. There were 21 major complications (4.7%), 

including two patients who developed an infection requiring antibiotics (<0.5%), and 19 revision 

procedures (4.3%) including 5 hardware removals and 1 tendon rupture (<0.25%).  

Conclusions A 4.7% complication rate and 0.25% incidence of tendon rupture is lower than 

complications reported by other series. We believe our lower complication rates are related to 

our standardized surgical technique and surgeon experience.  

[1] S. D. Mckay, J. C. MacDermid, J. H. Roth and R. S. Richards, "Assessment of complications 

of distal radius fractures and development of a complications checklist," J Hand Surg, vol. 26A, 

no. 5, pp. 916-922, September 2001.  

[2] J. L. Orbay, A. Badia, I. R. Indriago, A. Infante, R. K. Khouri, E. Gonzalez and D. L. 

Fernandez, "The Extended Flexor Carpi Radialis Approach: A New Perspective for the Distal 

Radius Fracture," Tech Hand Surg, vol. 5, no. 4, pp. 204-211, 2001. 

 

 



 

 

HS EP87. A Comparison of Ultrasound and MRI Measurements of the Cross Sectional 

Area of the Median Nerve at the Wrist 
Jennifer D'Auria, MD; Beverly Lida Hersh, BA; John R. Fowler, MD 

University of Pittsburgh Medical Center, Pittsburgh, PA 

 

Background: Ultrasound (US) measurement of the cross-sectional area (CSA) of the median 

nerve has emerged as a viable alternative to the use of electromyography/nerve conduction 

studies (EMG/NCS) for the diagnosis of carpal tunnel syndrome (CTS).1 In a classic study, 

Buchberger et al (1992).2compared the CSA of the median nerve using magnetic resonance 

imaging (MRI) and US. The authors found US to be an accurate method to measure the CSA of 

the median nerve, but did not specifically report the mean difference between US and MRI 

measurements and did not provide the strength of correlation. The purpose of this study is to 

compare CSA of the median nerve between US and MRI using current MRI and US technology. 

The null hypothesis is that there is no difference between US and MRI CSA measurements.  

Methods: The study was designed as an observational cohort, enrolling patients who presented 

to clinic for evaluation with previous MRI of the wrist (for a diagnosis other than carpal tunnel 

syndrome). Subjects witih clinical signs and symptoms of carpal tunnel syndrome were 

excluded. MRI measurements of CSA of the median nerve on T1 weighted axial images of the 

wrist were performed by a hand fellow blinded to the results of US measurements and US 

measurement of median nerve CSA was performed by a hand fellowship trained surgeon blinded 

to the results of the MRI measurements. The measurements were analyzed via percent error, 

Pearson correlation, and t-tests.  

Results: Twenty subjects were enrolled, with mean age 29.4. Four left wrists and sixteen right 

writsts were measured. Diagnoses included, but were not limited to, scaphoid fracture, ganglion 

cyst, synovitis, and triangular fibrocartilage complex tear. Mean CSA of the median nerve on US 

was 6.8mm2 (+/- 2.330 mm2), and mean CSA of the median nerve on MRI was 6.8 mm2 (+/- 

2.153 mm2), P = 0.442. Pearson correlation coefficient between modalities was 0.93, suggesting 

near perfect correlation.3 Mean percent error was 8.8%.  

Conclusions: Results of this study confirm the work of Buchberger and colleagues and suggest 

that US is an accurate method to measure the CSA of the median nerve at the carpal tunnel inlet. 

The mean difference between US and MRI was small and unlikely to be of clinical significance.  

References:  

1. Fowler JR; Cipolli W; Hanson T. J Bone Joint Surg Am. 2015  

2. Buchberger et al. AJR Am J Roentgenol. 1992  

3. Landis JR; Koch GG. Biometrics. 1977 

 

 



 

 

HS EP88. Congenital Aneurysm of the Common Digital Artery: Case Report and Literature Review 
Erik S Marques, MD; Riley A. Dean, BS; Shannon I. Fleming, BA; Rodrick C. Zvavanjanja, MD; Matthew R. 

Greives, MD  

University of Texas Health Science Center- Houston / McGovern Medical School, Houston, TX 

Introduction:  Arterial aneurysms of the hand are uncommon but are well-described in the adult population, usually 

in the setting of chronic, repetitive blunt trauma to the ulnar artery (hypothenar hammer syndrome). However, 

congenital aneurysms or true aneurysms of the hand are exceptionally rare in the pediatric population.  

Methods:  We document a case involving a 13-month-old healthy boy without a history of trauma who presented 

with an enlarging, pulsatile mass of the right palm. Arterial angiography demonstrated an aneurysm of the common 

digital artery (middle/ring) just distal to its takeoff from the superficial palmar arch. We also conducted a literature 

search of reported cases of congenital or true arterial aneurysms of the hand in the pediatric population.  

Results: The patient underwent operative exploration utilizing the operating microscope. The common digital nerve 

(middle/ring) was adherent to the outer wall of the aneurysm and required meticulous dissection. A 1.5 cm aneurysm 

of the common digital artery (middle/ring) was excised. Following resection, the tourniquet was deflated and there 

was prompt restoration of perfusion to all of the fingers. There was pulsatile back-bleeding after release of the 

microvascular clamp controlling the distal portion of the common digital artery. Microvascular reconstruction was 

not required. Microscopic examination of the resected specimen was consistent with a (true) congenital arterial 

aneurysm. The patient recovered well from the procedure with full hand function.  

During our literature search, we found 10 documented cases of congenital or true arterial aneurysms of the hand in 

the pediatric population. Patient age ranged from 5 months to 15 yrs (mean= 6 yrs). None of the patients had a 

history of trauma. None had a history of hereditary collagen disease (Ehlers Danlos, Marfan’s Syndrome) or 

Kawasaki disease. Locations of the aneurysms included:  ulnar artery (n=8), superficial palmar arch (n=1), and 

palmar digital artery (n=1).  In all cases, management consisted of operative exploration and aneurysm excision. 

Arterial reconstruction was performed in 5 cases.  

Conclusion:  There are very few cases in the literature documenting congenital or true arterial aneurysms of the 

hand in the pediatric population. The ulnar artery is most commonly involved. The management strategy of 

aneurysm excision is consistent amongst the cases. Microvascular reconstruction becomes mandatory in cases where 

there is inadequate collateral circulation following aneurysm excision.  Our patient adds to the existing body of 

literature and represents one of the only reported cases of a congenital true aneurysm originating from the common 

digital artery .    



 

 

HS EP89. Dislocation and Fracture-Dislocation Patterns of the 4th and 5th 

Carpometacarpal Joints: A five year retrospective analysis 
Adnan Prsic, MD; William K Snapp, MD; Geoffrey Hogan, BS; Nicholas Nissen, BS; Jonathan 

Bass, MD; Reena Bhatt, MD; Scott Schmidt, MD; Jin Bo Tang, MD 

Alpert Medical School of Brown University, Providence, RI 

 

Introduction Carpometacarpal (CMC) dislocations and fracture-dislocations are rare injuries 

caused by high energy trauma and commonly missed on radiographs. [1, 2] The most commonly 

affected carpometacarpal joints are the 4th and 5th. [3] There is a paucity of large prospective or 

retrospective studies that report the incidence, distribution, mechanism of injury and treatment of 

the various injury patterns of 4th and 5th CMC dislocations and fracture-dislocations. [2] The goal 

of our study was to delineate the incidence, distribution, mechanism of injury and the effects of 

dislocation and fracture-dislocation patterns on the management of such injuries.  

Methods A retrospective chart review was performed of 35 patients with 4th and 5th 

carpometacarpal dislocations and fracture-dislocations treated between years 2011 and 2016. 

Patients were stratified into eight groups based on the metacarpal involved and the presence of 

an associated dislocation, fracture-dislocation or a combination. Patient demographics, 

mechanism of injury, presence of hamate fracture, and treatment were compared across groups. 

Data was analyzed using Fischer’s exact test.  

Results Punching (62%) followed by fall (31%) were the most frequent mechanisms of injury. 

Mechanism of injury did not confer significance for operative intervention (p>0.05). 4th CMC 

fracture-dislocation with concurrent 5th CMC dislocation was the most common injury pattern 

(25%), followed by combined 4th and 5th CMC dislocations without fracture (22%). Isolated 

injuries of the 4th CMC were the least common injury (2%). There was a significant difference in 

the number of concurrent hamate fractures in patients with a 4th CMC injury (42%) relative to 

isolated 5th CMC injuries (9%). Presence of a hamate fracture for any injury pattern conferred 

significance for operative intervention (p<0.05). Presence of both 4th and 5th fracture-dislocation 

resulted in operative treatment for 80% of patients (p<0.05) with 60% having an associated 

hamate fracture. Only the combined 4th and 5th CMC fracture dislocation group had a significant 

difference in need for operative management compared to all others (p<0.05).  

Conclusion Our study successfully identifies injury patterns of the 4th and 5th CMC joint. 

Concurrently, it identifies common mechanisms to be high energy trauma such as punching and 

fall. Of clinical interest is the significantly statistical relationship of associated hamate fracture 

and operative intervention as well as the combined fracture dislocation of the 4th and 5th CMC 

joint. The findings of this study will assist in improved diagnostic ability based on fracture 

patterns, in clinical decision making and improved patient counseling. 

 

 

 



 

 

HS EP90. Primary Treatment of Scaphoid Nonunions with Proximal Pole Avascular 

Necrosis with a Medial Femoral Condyle Free Vascularized Bone Graft 
Kathleen Kollitz, MD; Nicholas Pulos, MD; Allen T. Bishop, MD; Alexander Y. Shin, MD  

Mayo Clinic, Rochester, MN 

 

Hypothesis: Several pedicled and free-vascularized bone grafts have been described for the 

treatment of scaphoid nonunions. The purpose of this study is to determine the outcome of free-

vascularized medial femoral condyle bone grafts in the treatment of scaphoid nonunions with 

avascular necrosis. We hypothesize that this treatment restores scaphoid vascularity and 

architecture in patients who have documented avascular necrosis of the proximal pole resulting 

from scaphoid nonunion.  

Methods: A retrospective review was conducted to identify all patients with scaphoid nonunions 

with avascular necrosis treated with a free-vascularized medial femoral condyle bone graft. 

Between June of 2006 and October of 2016, 37 patients were identified. Mean time from injury 

to surgery was 20.8 months. All patients had documented avascular necrosis of the proximal pole 

at the time of surgery evaluated by deflation of the tourniquet and lack of bleeding of the 

proximal pole. Union was defined as bridging trabeculae on plain radiographs and computed 

tomographic (CT) scan. Carpal indices, time to union, early functional outcomes and 

complications were recorded.  

Results: Thirty five of 37 (94.6%) patients treated with free-vascularized medial femoral 

condyle bone grafting healed at a mean of 15.4 weeks (range, 5 to 50 weeks). Radiographic 

evaluation demonstrated significant improvement from preoperative to postoperative scaphoid 

height to length ratio (0.76 and 0.63, respectively, p < 0.0001 ), lateral scaphoid angle (32.90 and 

16.42 degrees, respectively, p < 0.0001), scapholunate angle (70.34 and 54.93 degrees, 

respectively, p < 0.0001), and radiolunate angle (19.35 and 4.25 degrees, respectively, p < 

0.0001). Ten patients underwent subsequent procedures of which eight were hardware removals 

(3 planned Kirschner wire removals, 5 screw removals with or without bone grafting). One 

patient underwent scaphoidectomy and 4-corner fusion 15 months post-operatively after 

suffering a subsequent injury. Another patient underwent 1,2-intercompartmental 

supraretinacular artery-based vascularized bone grafting four months after the procedure and the 

scaphoid excision with four corner fusion four years later. There were no donor-site 

complications related to the vascularized bone graft harvest.  

Summary  

 We present the largest series to date of patients treated with free-vascularized medial 

femoral condyle grafts for scaphoid nonunions with documented avascular necrosis of the 

proximal pole.  

 94% of patients demonstrated radiographic healing on CT scan at a mean of 16 weeks 

after treatment with free-vascularized medial femoral condyle grafts.  

 Free-vascularized medial femoral condyle grafts restore scaphoid vascularity and 

architecture, promoting union.  

Level of Evidence IV  



 

 

HS EP91. Tendon Injuries Associated With Radiofrequency Ablation For Wrist 

Denervation 
Shailesh Agarwal, MD; Phillip Troy Henning, DO; Steven C. Haase, MD  

University of Michigan Health System, Ann Arbor, MI 

 

Introduction: Partial wrist denervation is a reasonable option for some patients with chronic 

wrist pain. Radiofrequency ablation is a method of minimally invasive tissue destruction which 

can target nerves responsible for chronic pain. Using this technique, tissue is heated by directing 

energy to a focused site. The probe delivering this energy can be introduced through cannulated 

needles which are directed towards the site of interest using fluoroscopic or ultrasound guidance. 

We report on 4 cases where this technology was used to ablate the posterior interosseous nerve to 

treat chronic wrist pain.  

Methods: Four patients with chronic wrist pain who had previously reported resolution of 

symptoms with local anesthetic block of the posterior interosseous nerve were included in our 

experience. Patients gave informed consent for the RFA procedure; IRB approval was not 

required for this study. Immediately prior to RFA, an ultrasound-guided injection of 1% 

lidocaine was used to anesthetize the skin and soft tissues down to and around the PIN at the 

level of the distal radius. The probe was used to ablate at 80 degrees Celsius for either 150 

seconds (Cases 1 & 2) or 90 seconds (Cases 3 & 4). Following ablation, triamcinolone was 

injected around the nerve to help minimize post-procedure pain.  

Results: Radiofrequency ablation of the posterior interosseous nerve provided only short-term 

pain relief, never lasting more than a few months. Adverse events, specifically ruptures of the 

EPL (n=2) and EIP (n=1), were sustained in three of the four patients during follow-up. 

Recurrence of pain was noted in three patients. Additional surgical procedures were required in 

all patients.  

Conclusions: Based on our experience, radiofrequency ablation of the posterior interosseous 

nerve is neither safe nor effective using current instrumentation available. Further improvements 

are required to reduce injury to collateral structures.  

 

 

 

 

 

 

 



 

 

HS EP92. Do All Complex Intra-Articular Distal Radius Fractures Need Plates? 
M Ather Mirza, MD 

Mirza Orthopedics, Smithtown, NY 

 

Introduction: This study assesses outcomes of complex, intra-articular distal radius fractures 

(DRFs; AO type C) treated with closed reduction, cross-pin multiplanar fixation, and a non-

spanning external fixator. This device was hypothesized to maintain anatomic reduction and 

allow active wrist range of motion (AROM).  

Methods and Materials: Thirty-one patients with complex, intra-articular DRFs were treated with 

closed reduction and percutaneous fixation (K-wires attached to a non-spanning external fixator). 

Removable orthoses were applied postoperatively (mean: 6 days, range: 2-13) and wrist 

rehabilitation began (mean: 8 days, range: 2-15). Radiographs were assessed at pre-op, 10-days 

post-op, 12 weeks, 1 year, and final follow-up. Variables measured from digitized radiographs 

(Software: Digimizer). Patients were evaluated for grip strength, pinch strength, and wrist 

AROM. PRWHE and DASH questionnaires were used for subjective outcomes.  

Results: At follow-up (mean: 17 months, range: 12-53), grip strength, lateral pinch, and precision 

pinch recovered 82.9%, 93.3%, and 89.6%, respectively; mean wrist AROM increased to 

minimum 82% relative to non-injured side; mean DASH and PRWHE scores at last follow-up 

8.36 and 10.65, respectively. Two patients had increased ulnar variance; one developed complex 

regional pain syndrome that resolved; one had mild transient superficial radial nerve sensitivity 

without functional compromise. All patients returned to prior employment and/or activities.  

Conclusion: Patients treated with closed reduction, cross-pin fixation, and a non-spanning 

external fixator demonstrated excellent radiographic, functional, and subjective outcomes. This 

study suggests the non-spanning external fixator may be indicated for complex intra-articular 

DRFs if closed reduction is possible. 

 

 

 

 

 

 

 

 



 

 

HS EP93. Factors Associated with Reoperation After Ulnar Shortening Osteotomy 
Svenna HWL Verhiel, MD; Sezai Özkan, MD; Neal C. Chen, MD 

Massachusetts General Hospital/Harvard University, Boston, MA 

 

Introduction Ulnar shortening osteotomy (USO) is based on mechanical decompression of the 

ulnocarpal articulation by decreasing ulnar variance. The most commonly reported complications 

are plate irritation (up to 55%) and ulnar non-union (approximately 5%), both indications for 

reoperation. Only few studies report on predictors of complications, potentially leading to 

reoperation. The aim of this study was to identify factors associated with unplanned reoperation 

after USO. Secondarily, we aimed to determine the reoperation rate after USO and to report the 

types of surgery in reoperation. 

Materials & Methods In this retrospective study, we included all patients older than 18 years of 

age who underwent ulnar shortening osteotomy at two level I trauma centers and one community 

hospital between January 2003 and December 2015. We used bivariate and multivariable 

analyses to identify factors associated with unplanned reoperation after ulnar shortening 

osteotomy.  

Results Among 94 patients who underwent 98 ulnar shortening osteotomies, there were 34 

unplanned reoperations (35%). Nineteen patients had removal of hardware (56%), 6 had a non-

union osteotomy (18%). Patients who had an unplanned reoperation were more often affected at 

their dominant side (P=0.007), had a traumatic origin (P=0.003) and had prior surgery to the 

ipsilateral wrist (P=0.009). In multivariable analysis, factors independently associated with 

unplanned reoperation were the dominant side being affected (odds ratio 3.8) and traumatic 

origin (odds ratio 3.6).  

Conclusion Ulnar shortening osteotomy is a technically demanding procedure which may lead to 

unplanned reoperations. Surgeons should be aware that one in three patients eventually may 

require an unplanned reoperation and incorporate predictive factors in their shared decision 

making. 

 

 

 

 

 

 

 



 

 

HS EP94. Ultrasound Guided Carpal Tunnel Release Using A Novel Device: Early Clinical 

Results 
Troy Henning, DO; Paul Paterson, MD; Tyson Cobb, MD 

Genesis Health System, Davenport, IA 

Introduction 

Over 600 cases of ultrasound guided carpal tunnel release (UGCTR) have been reported in the 

peer-reviewed literature without complication and with excellent efficacy. Nonetheless, concerns 

with respect to safety and technical difficulty may prevent more widespread adoption of this 

promising technique. The purpose of this study is to present the early clinical results following 

UGCTR using the SX-One MicroKnife, a novel, commercially available device with integrated 

safety and usability features.  

Materials & Methods 

UGCTR was performed on 28 patients (38 wrists) ages 42-90, including 3 patients (5 wrists) 

who were crutch or wheelchair dependent. All procedures were performed by a physiatrist (22 

wrists) or two fellowship trained orthopedic hand surgeons (16 wrists) in three different practices 

using the SX-One MicroKnife, which allows single-handed operation and dynamically expands 

the safe zone within the carpal tunnel through the use of inflatable balloons. Seventeen of 38 

wrists were released in an outpatient clinical setting using local anesthesia only and 21 in the 

operating room under sedation. Primary outcomes included complications, Boston Carpal Tunnel 

Questionnaire (BCTQ) and QuickDash scores, and global satisfaction (1 = very dissatisfied, 2 = 

dissatisfied, 3 = neither satisfied nor dissatisfied, 4 = satisfied, 5 = very satisfied). One-month 

data were available at the time of abstract submission, and longer-term results are being 

prospectively collected.  

Results 

UGCTR was successfully completed on all 38 wrists without complication, including 10 

simultaneous bilateral releases. No procedures required conversion to an alternative technique 

and patients were allowed to resume normal activities as tolerated, including immediate crutch 

and wheelchair use. At 1-month follow-up (28 patients/38 wrists) no complications had occurred 

and mean patient reported outcomes were global satisfaction 4.1, BCTQ-Symptom Severity 1.4, 

BCTQ-Function 1.3 and QuickDash 14.7. Mean improvements in pre versus 1-month BCTQ-

Symptom Severity, BCTQ-Function and QuickDash scores (21 patients/29 wrists) were 1.12, 

0.94 and 28.9 respectively.  

Conclusion 

Early clinical results indicate that UGCTR using the SX-One MicroKnife can be performed 

safely and effectively in a variety of practice settings and may facilitate faster recovery following 

carpal tunnel release. Longer-term follow-up on this patient group is in progress and further 

clinical experience using the SX-One MicroKnife is being accumulated. 



 

 

HS EP95. Incidence and Comorbidities Associated with Neonatal Brachial Plexus Palsy in 

the United States - Are We Improving 
Nina Lightdale-Miric, MD; Paul Daniel Navo, MPH; Ram K. Alluri, MD; Gabriel Bouz, BA; 

Milan Stevanovic, MD, PhD; Alidad Ghiassi, MD 

University of Southern California, Los Angeles, CA 

 

Hypothesis: The purpose of this study was to determine the national incidence of congenital 

brachial plexus palsy (CBPP) and assess whether previously described risk factors have become 

less associated with CBPP by comparing 1997-2003 and 2006-2012. We hypothesized that with 

improvements in perinatal awareness and obstetric delivery prevention, known risk factors for 

CBPP would be less predictive in the later time cohort.  

Methods: Datasets from the 1997 - 2012 Kids’ Inpatient Database (KID) were utilized for this 

study. Patients with CBPP were identified using International Classification of Diseases, Ninth 

Revision (ICD-9) codes. We excluded patients who underwent cesarean section. Potential risk 

factors for CBPP were also identified using ICD-9 codes. Risk factors that were predictive of 

developing CBPP on univariate analysis were analyzed in a multivariate logistic regression 

model for years 1997-2012. A subanalysis was performed comparing the odds ratios (OR) of 

developing CBPP for a particular risk factor in 1997-2003 (Group 1) versus 2006-2012 (Group 

2) by creating an interaction term to assess if the risk factor was more or less predictive of 

developing CBPP based on temporal group.  

Results: The nationwide incidence of CBPP was 0.14%, or approximately 1.38 cases per 1,000 

live births, from 1997-2012 and progressively decreased by 0.01% every 3 years (P=0.03). In 

multivariate analysis, shoulder dystocia, large gestational weight (>4.5kg), and gestational 

diabetes had the highest odds ratio of developing CBPP (Table I). Multiple birth mates during 

delivery had a protective effect.  

In comparing risk factors between 1997-2003 and 2006-2012, diabetic newborns were 73% less 

likely to have CBPP in the later time period (P=0.01) (Table II). Similarly, the OR for large 

baby, heavy for dates (large for dates regardless of gestation period), and shoulder dystocia 

decreased 22%, 14%, and 13%, respectively in the later time period (P<0.0001). The OR for 

gestational diabetes, vacuum extraction, forceps delivery, and breech delivery did not change 

between the two time periods (P>0.10). Multiple birth mates had a 49% greater protective effect 

on developing CBPP in the later time period (P=0.001).  

Summary Points:  

 The national incidence of CBPP is decreasing, even after exclusion of cesarean section 

deliveries. This is likely due to improved awareness during perinatal care and prevention 

efforts during obstetric delivery. 

 With respect to developing CBPP, management of neonatal diabetes, shoulder dystocia 

and large babies improved over time. However, management of gestational diabetes, 

breech delivery, and assisted vaginal delivery (forceps, vacuum) did not demonstrate 

similar improvement. 



 

 

HS EP96. Fractures at the Base of the Fifth Metacarpal: Epidemiology and Radiograchic 

Features 

William K Snapp, MD; Geoffrey Hogan, BS; Adnan Prsic, MD; Jonathan Bass, MD; Scott 

Schmidt, MD; Reena A Bhatt, MD 

Rhode Island Hospital and Alpert Medical School of Brown University, Providence, RI 

 

Introduction: Fractures of the metacarpals encompass 18-44% of all hand fractures1. The 5th 

metacarpal is the most commonly fractured metacarpal, and fracture of the base is second only to 

metacarpal neck fractures2. Despite the relatively common occurrence of this fracture, there is a 

paucity of evidence in the literature regarding patterns of injury and optimal treatment for 

fracture of the base of the 5th metacarpal3,4. This study aims to evaluate the incidence, 

distribution, mechanism of injury and treatment of fractures of the base of the 5thmetacarpal, to 

further improve the management of such injuries.  

Materials and Methods: A retrospective chart review was performed of 74 patients with 

fractures at the base of the 5th metacarpal seen within a 5 year period (2011-2016). Patient 

demographics, mechanism of injury, intra- versus extra-articular, comminution, displacement, 

non-operative and operative treatment, time to surgery and follow-up time were collected. 

Fracture patterns were analyzed using Pearson’s Chi-Squared Test to determine whether each 

variable influences operative vs. non-operative management.  

Results: Most common mechanism of injury was punch (41.9%), fall (29.7%), and MVC 

(17.6%). 71.6% of patients were male and 28.4% were female. Average follow-up time was 

35.19 ± 56.86 days, and 39.1% of patients lost to follow-up. Of the fractures, 17.7% were fully 

displaced, 44.6% were minimally displaced and 29.7% were non-displaced. 64.9% were intra-

articular fractures and 43.1% were comminuted fractures. 18.9% of patients underwent operative 

treatment. Intra-articular fractures of the 5th metacarpal were significantly more likely to require 

operative management than extra-articular fractures, p=0.015. Similarly, fully displaced fractures 

required operative treatment significantly more often than minimally displaced or nondisplaced 

fractures, p=0.047. Comminution had no significant effect on whether a fracture was managed 

operatively or non-operatively, p=0.57.  

Conclusions: Although fractures of the base of the fifth metacarpal occur relatively frequently, 

there is no consensus for appropriate treatment. This study demonstrates that these fractures 

occur in a wide variety of patterns, and that particular features may increase the need for 

operative management. Articular involvement and fracture displacement had a significant effect 

on the decision to operate, while fracture comminution did not. Unfortunately, functional 

outcomes were limited due to poor patient follow-up. Further studies are needed to explore 

outcomes after operative and non-operative management of the various patterns of fracture at the 

base of the fifth metacarpal. 
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Prospective, Randomized Clinical Trial. 
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Hypothesis No consensus exists regarding the optimal postoperative splinting position to 

expedite return to function following volar plate fixation of distal radius fractures. The purpose 

of this study was to determine whether immobilization in supination would result in superior 

clinical outcomes compared to immobilization with no restriction of forearm range of motion.  

Methods A prospective, randomized trial was conducted. All patients greater than eighteen years 

of age undergoing volar plate fixation for a distal radius fracture were eligible for participation. 

Patients were excluded if they had an open fracture, concomitant injury to either upper extremity 

(UE), or functional deficit of either UE. Patients were randomized to 1) immobilization in 

maximal supination using a plaster sugartong splint, or 2) no restriction of supination/pronation 

using a plaster short arm volar splint. The operating surgeon was blinded to each patient’s 

postoperative immobilization assignment until the procedure was completed. PRWE and DASH 

functional outcome scores, VAS pain scores, forearm and wrist range of motion, and grip 

strength were recorded at two and six weeks postoperatively. All measurements were conducted 

by a physician blinded to the patient’s splint assignment. Range of motion and grip strength were 

assessed as a percentage of the contralateral extremity. A student’s t-test was used to compare 

mean values of all outcome measures at each time point, with statistical significance set at P < 

0.05.  

Results Forty-six patients were enrolled in the study. Twenty-eight were immobilized with a 

short arm volar splint and eighteen were immobilized in supination with a sugartong splint. 

Complete six-week follow-up data was obtained for thirty-one patients. There were no 

statistically significant differences in VAS, PRWE, and DASH scores, or range of motion and 

grip strength measurements between the study groups at two and six weeks postoperatively 

(Table 1).  

Summary Points  

 Range of motion, grip strength, and patient-rated subjective outcome measures were 

similar regardless of immobilization technique in patients with a distal radius fracture 

stabilized with a volar plate. 

 Surgeons can elect to use the standard-of-care postoperative immobilization modality of 

their preference following volar plate fixation without compromising short-term return to 

function. 

 



 

 

HS EP98. Antithrombotic Agents May Be Safely Continued in Wide-Awake Carpal Tunnel 
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A. Lucich, MD; William A. Wooden, MD; Sunil S. Tholpady, MD PhD; Michael W. Chu, MD 

Indiana University, Indianapolis, IN 

 

Introduction: 

Many patients requiring carpal tunnel release (CTR) are on long-term antithrombotic agents 

(AT) for various indications. This presents a challenge for hand surgeons who must weigh the 

risk of bleeding if AT is continued against the risk of thrombosis if AT is temporarily stopped. 

The goal is this study is to evaluate the safety of continuing antithrombotics in the perioperative 

period in wide-awake, open CTR. 

Methods:  

All wide-awake CTR’s performed at a single institution from February 2013–April 2016 were 

retrospectively reviewed. Patients were anesthetized with 1% lidocaine with 1:100,000 

epinephrine. A standard, open approach with a longitudinal palmar incision was used in all cases. 

Demographics, electromyography, tourniquet use, operative time, estimated blood loss (EBL), 

complications, and outcomes were evaluated. Patients who remained on AT agents through 

surgery were analyzed separately. Statistical analysis was performed using the Student’s t-test 

and Fisher’s exact test in SPSS (SPSS Inc., Chicago IL).  

Results:  

304 CTR’s were performed on 246 patients during the study period. Ninety-three patients 

(30.6%) were on AT agents. There were 69 patients on aspirin only, 7 on warfarin, 9 on 

clopidogrel, 1 on dabigatran, 3 on warfarin and aspirin, and 4 on dual antiplatelet therapy. AT 

patients were more likely to be older (mean age 66.1 vs. 56.9 years, p<0.001), male (96.8% vs. 

84.4%, p=0.002), diabetic (55.9% vs. 22.9%, p<0.001) non-smokers (82.8% vs. 71.7%, p=0.04). 

Average pre-operative median nerve motor latencies at the wrist and rate of intra-operative 

tourniquet use were similar between groups.  

A forearm tourniquet was used in 34.4% of CTR’s on AT patients and 27.3% of non-AT 

patients. There was no statistical difference in EBL (3.94 vs. 3.89mL, p = 0.87) or operative time 

(22.04 vs. 22.99 minutes, p = 0.38) when comparing AT vs. non-AT patients, respectively.  

Rates of post-operative complications were similar between groups (5.4% AT vs 4.9% non-AT, 

p=1.0). No hematomas or neurological complications were reported and no patients required re-

operation during the study period. Overall, 91.8% of patients reported improvement symptoms 

post-operatively with a mean follow-up time of 3.3 months 

Discussion:  

Cessation of antithrombotic agents in the perioperative period is common in elective hand 

surgery. This study provides evidence that antithrombotics may be safely continued in wide-

awake carpal tunnel release – with or without a tourniquet. 



 

 

HS EP99. Application of Negative Pressure Wound Therapy in Fingertip replantation 
Szu-Han Wang, MD; Ching-hsuan Hu, MD 

Chang Gung Memorial Hospital, Taoyuan, Taiwan 

 

Background: Fingertip replantation had been a challenging problem for plastic surgeon and 

various reconstruction replantation methods had been performed to improve the survival rate. In 

our study, we present a new idea of fingertip replantation to make the better survival rate and 

reduce the complication of blood loss at the same time.  

Patient and Methods: Twenty patients with fingertip injuries undergoing fingertip replantation 

with assistance of negative pressure wound therapy (NPWT) devices from September, 2014 were 

enrolled in our study. Survival rate, patient’s satisfaction and necessity of blood transfusion was 

measured for major outcome.  

Result: Those cases undergoing fingertip replantation with negative pressure wound therapy 

devices demonstrated high survival rate and no patient received blood transfusion during the 

entire treatment course. Besides, all of the patients were satisfied for the outcome of 

reconstruction with negative pressure wound therapy.  

Conclusion: Fingertip replantation with assistance of negative pressure wound therapy (NPWT) 

is a new idea which can not only make the higher survival rate and better patient’s satisfaction, 

but also reduce the necessity of blood transfusion significantly. 

 

 

 

 

 

 

 

 

 

 

 



 

 

HS EP100. Synchronous microsurgical anastomosis-technique 
Szu-Han Wang, MD; Ching-hsuan Hu, MD 

Chang Gung Memorial Hospital, Taoyuan, Taiwan 

 

Background 

Microvascular anastomosis forms a crucial component in microsurgery. In this study, we present 

an innovative technique in order to reduce the time consumption for multiple microvascular 

anastomoses during one operation.  

Patient and Methods 

The authors conducted a comparative study of finger replantations in sixteen patients from 

September 2015 to August 2016. Half of the patients underwent synchronous microsurgical 

technique, whereas two surgeons performed two microsurgical anastomosis in one operating 

microscopic field at the same time, whilst the other half of patients underwent conventional 

micro-anastomosis. Time taken for anastomoses and survival rates of digits were measured as 

major outcomes.  

Result 

The synchronous-anastomoses group demonstrated a shorter anastomosis time compared to the 

control group with average decreasing 40 minutes and 47 seconds (range 5’47” ~71’25”). The 

synchronous anastomosis group demonstrated decreases 29.2%(range 8.4~44.5%) time 

consumption of total anastomosis time compared to the control group. Patency rates were 86.7% 

in both groups. There were two digital failures in synchronous group and 1 digital failure and 1 

digital partial loss in conventional group, respectively.  

Conclusion 

Synchronous-anastomosis is a new concept in microsurgery for multiple micro-anastomosis, 

which could reduce operative time. Synchronous-anastomosis is a highly effective and efficient 

technique, with minimal disadvantages, providing advantages to both patients and surgeons.  

 

 

 

 

 

 



 

 

HS EP101. An Anthropometric Assessment of Proximal Hamate Autograft for Scaphoid 

Proximal Pole Reconstruction 
Kitty Wu, MD; Clare Padmore, MEng; Emily Lalone, PhD; Nina Suh, MD, FRCSC 

Roth McFarlane Hand & Upper Limb Centre, London, ON, Canada 

Introduction 

Fragmentation of the scaphoid proximal pole presents a difficult surgical problem. This can 

occur secondary to avascular necrosis following traumatic proximal pole fractures or Preiser’s 

disease. This anthropometric study assesses the fit of the ipsilateral proximal hamate for use as 

autologous bone graft for scaphoid proximal pole reconstruction.  

Materials & Methods 

Twenty-nine cadaveric specimens underwent computed tomography and 3-D reconstruction of 

the carpus and distal radius. The scaphoid height was measured and a third of its height was used 

to simulate resection of the proximal pole of the scaphoid and extent of hamate osteotomy.  The 

proximal scaphoid and hamate were divided into 6 sections for comparison (Figure 1).  These 6 

areas were compared using an iterative point-to-point distance algorithm to determine average 

distance between the surfaces. An inter-bone algorithm was used to assess radioscaphoid joint 

congruency with proximal hamate autograft.    

Results 

The mean scaphoid height was 27.9mm and mean divided proximal pole and proximal hamate 

height was 9.3mm. The mean distance was the largest in the dorsal scaphocapitate (0.675mm), 

volar radioscaphoid (0.736mm), and dorsal radioscaphoid segments (0.751mm). Without 

osteotomy, the hamate autograft may cause impaction in the dorsal-radial aspect of the distal 

radius. Nine hamate autografts with mean distances greater than 1mm were classified as poor-

fitting. Poor-fitting specimens had a greater radial styloid to DRUJ distance (mean 32.3mm, p = 

0.004).  These specimens also had wider hamates and scaphoids in the radial-ulnar dimension 

(mean 12.6mm, p = 0.007; mean 10.9mm, p = 0.004 respectively) and wider scaphoids in the 

volar-dorsal dimension (mean 18.6mm, p = 0.0005). The hamate autograft shifted the centroid of 

the radioscaphoid joint towards the dorsal-radial position.  

Conclusions 

The proximal hamate autograft for scaphoid proximal pole reconstruction may be considered in 

patients with DRUJ-radial styloid distance of less than 32mm. Patients with radial-ulnar hamate 

width less than 10mm, radial-ulnar scaphoid width less than 10mm, and volar-dorsal scaphoid 

width less than 16mm demonstrates better anthropometric fit.  
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HS EP103. Prosthetic Arthroplasty of Non-Border Digits for Treatment of Osteoarthritis 

and Postraumatic Arthritis: A Systematic Review 
Michael Milone, MD1; Christopher Klifto, MD1; Jacques Henri Hacquebord, MD2 
1University Hospital for Joint Diseases, New York, NY; 2University of California Irvine, Orange, 

CA 

Hypothesis:  It is commonly taught that non-border digits are more appropriate for arthroplasty 

of the proximal interphalangeal (PIP) joint than border digits.  However, we hypothesize that 

prosthetic arthroplasty of non-border digits is associated with an important complication profile 

that may not be significantly different than reported complication rates for arthroplasty of border 

digit PIP joints.   

Methods:  A computerized search of EMBASE, Medline, and Cochrane database from 1976 

through 2016 was conducted for keywords of “proximal interphalangeal” and “arthrodesis or 

fusion or arthroplasty” and “hand or finger or finger joint”.  Included studies were restricted to 

those including 10 or more patients who underwent proximal interphalangeal joint (PIPJ) 

prosthetic arthroplasty or arthrodesis for osteoarthritis (OA) or post-traumatic arthritis (PTA).  

Titles, abstracts, and papers were then reviewed to include studies that provided data specifically 

on the outcomes of long and ring non-border digits.   

Results:   Computerized search generated 378 original articles.  Of these, 10 studies reporting 

outcomes of arthroplasty on 196 non-border digits (95 long and 101 ring) were included in the 

review.  6 studies report on silicone prostheses; 3 on pyrolytic carbon; 2 Cobalt-Chrome; 1 

biomeric; and 1 ceramic.  There were no articles reporting outcomes for arthrodesis of the PIP 

joint in the setting of osteoarthritis or post-traumatic arthritis.  Reports on angular deformity after 

silicone replacement included incidences of up to 22%m and revision surgery rate secondary to 

instability of 7%.  A study of both silicone and pyrocarbon implants reported coronal deformity 

of greater than 10 ° in 40% of long and 14% of ring finger arthroplasties.  Revision rates of metal 

surface arthroplasty in non-border digits was as high as 22-23%.    

Conclusions:  Existing literature on outcomes after non-border digit arthroplasty is limited; 

however, data suggests that complications such as revision surgery and coronal instability remain 

in non-border digits.  Further research is necessary to compare arthroplasty in non-border and 

border digits to determine if complications in border digits is in fact significantly higher.  



 

 

 

 



 

 

HS EP104. Surgical treatment of chronic hand ischemia: a systematic review and case 

series 
David L. Colen, MD1, Thibaudeau Stephanie, MD2, Oded Ben-Amotz, MD2, Martin Carney, 

BA2, Patrick A. Gerety, MD3; L. Scott Levin, MD2 
1University of Pennsylvania, Philadelphia, PA; 2McGill University, Montreal, QC, Canada; 
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Background: Chronic ischemia of the hand can cause intractable pain, cold intolerance, and 

digital necrosis and is often a significant challenge for hand surgeons. In this study we aim to 

systematically review the literature regarding surgical treatment of chronic hand ischemia and 

present our experience with various techniques in order to formulate an algorithmic approach to 

this difficult problem.  

Methods: A systematic search of the literature published since 1990 in the PubMed/MEDLINE 

database was performed using keywords. Articles were eligible if they described clinical studies 

of human patients with nontraumatic chronic hand ischemia who underwent sympathectomy, 

arterial bypass, or venous arterialization. A retrospective review was then completed of all 

patients treated for chronic hand ischemia by the senior author. Charts were reviewed for 

operative technique, postoperative course and follow up. Primary outcome measures for both 

portions of the study included improvement in pain, wound healing, and development of new 

ulcerations.  

Results: Thirty-three studies that met inclusion criteria were identified and systematically 

reviewed showing that surgical sympathectomy, arterial bypass, and venous arterialization were 

all effective in treating chronic ischemia of the hand. Bypass and arterialization were both 

associated with the most consistent improvement in pain (100%; sympathectomy = 89%), 

whereas arterial bypass had the highest rate of postoperative healing of chronic wounds (93%) 

(sympathectomy = 74%; arterialization 75%). Sympathectomy was associated with the lowest 

rate of developing postoperative ulcerations (0%; bypass = 3%; arterialization = 8%).  

Chart review identified 16 patients (19 hands, mean follow up = 9.0 months). Eighteen hands had 

arterial sympathectomies, 6 had ulnar artery bypass with vein graft, and 2 had venous 

arterialization. Seventeen hands (89.5%) healed their chronic wounds and this was highest in the 

arterialized hands (100%; arterial bypass = 83.3%; sympathectomy = 88.9%). Fifteen hands 

(78.9%) had improvement in their pain symptoms (sympathectomy = 83.3%; arterial bypass = 

83.3%; arterialization = 50%). Two patients (12.5%) were able to reduce antispasmodic 

medication after surgery. Zero patients developed new ulcerations postoperatively.  

Conclusion: Sympathectomy, arterial bypass, and venous arterialization are efficacious 

treatments for chronic ischemia of the hand. An algorithmic approach to chronic hand ischemia 

relies on imaging studies which categorizes patients as having no identifiable vascular lesions, 

discrete interruptions of patency with reconstitution of flow, or occlusive lesion without 

reconstructible targets. Based on vascular anatomy and occlusive lesions, appropriate counseling 

can be given and one of the three surgical techniques can be selected for each patient. 



 

 

HS EP105. Relationship Between Vein Repairs, Postoperative Transfusions, and Survival 

in Single Digit Replantations 
Michael Milone, MD1; Christopher Klifto, MD1; Z-Hye Lee, MD1; Vishal D Thanik, MD1; 

Jacques Henri Hacquebord, MD2 
1New York University Hospital, New YorkYork, NY; 2University of California Irvine, Orange, CA 

INTRODUCTION: Replantation success depends on sufficient arterial inflow and venous 

outflow. We hypothesize that increased number of vein repairs leads to improved venous 

outflow, lower need for leeching, lower transfusion requirements, and higher rates of survival.  

METHODS: We performed a retrospective review of single digit replants distal to the mid-

metacarpal level in adult patients from 2007-2017 obtaining data on demographics, mechanism 

and level of injury, veins repaired, postoperative transfusions, and replant survival.  

RESULTS: There were a total of 54 single digit replants (49 males), 13 of which were smokers. 

A single digital artery was repaired in all cases, 44% of which were anastomosed using an 

interposing vein graft. A mean of 1.5 veins were repaired per digit. The mean transfusion 

requirement was 1.7 units, and mean length of stay was 10.2 days. The survival rate was 50%.  

There was a bimodal distribution between vein repairs and other outcome measures. Digits with 

1 or 2 veins repaired required less (p=0.01) transfusions (means 1.1 and 1.3 transfusions) 

compared to digits replanted with 0 or 3 veins repaired (means 3.5 and 2.9 transfusions). 

Similarly, digits with 1 or 2 veins repaired had higher (p<0.01) survival rates (57% and 61%) 

than digits replanted with 0 or 3 veins repaired (25% and 29%). Likewise, digits replanted with 1 

or 2 veins repaired trended towards lower (p=0.1) leeching requirements (means 5.3 and 7.6 

days) than digits replanted with 0 or 3 veins repaired (means 9.7 and 13.5 days).  

There were no differences in length of stay (9.5 vs 10 days, p=0.37), days leeched (5.3 vs 7.6 

days, p=0.25), transfusion requirements (1.1 vs 1.3 units, p=0.75), nor survival (56% vs 61%, 

p=0.78) between digits replanted with 1 vein repair versus 2 vein repairs.  

CONCLUSION: The data showed a higher leeching requirement, higher transfusion 

requirement, and poorer survival for digits replanted with 0 or 3 vein repairs compared to digits 

replanted with 1 or 2 vein repairs. This did not support our hypothesis that more vein repairs 

were protective against iatrogenic bleeding, transfusions, and replant failure. This supports the 

argument that 1 vein repair may allow for higher outflow through a single vein than if divided 

between 2 veins, which may in turn be more likely to thrombose. At the very least, this 

theoretical benefit of higher flow through a single vein repair appears to argue against the classic 

teaching that a second vein repair is necessary. 
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Introduction Following traumatic or oncologic nerve amputations, the aberrant axonal 

regeneration may result in painful neuroma formation. Studies suggest that isolating the nerve-

end within a protective cap at the time of amputation or revision procedures may assist in the 

prevention of nerve-end neuromas. New nerve capping techniques, such as with novel porcine 

small intestine submucosa (SIS) nerve caps, may lead to improved neuroma management 

strategies. This study evaluated the local effects of two Nerve Caps (NC) with internal 

chambering (Partition or Spiral) on a terminal nerve end.  

Materials & Methods The tibial nerves of fifty-seven (57) male Sprague Dawley rats were 

dissected, ligated, transected and trans-positioned to the lateral hindleg. The nerves were either 

treated with a Nerve Cap Spiral (NCs), Nerve Cap Partition (NCp) or Open Tube (OT), 

alternatively surgical control (SC) nerve stumps were non-treated. The nerve caps contained 

internal chambering within an enclosed structure. The animals were euthanized at 8 and 12 

weeks. Tissues samples were explanted, sectioned longitudinally, and stained with Hematoxylin 

and Eosin (HE), Masson’s Trichrome (MT), or Neurofilament 200 (NF 200). Slides were 

analyzed for axonal swirling, nerve width, cap remodeling and overall tissue response.  

Results Both the SC and OT groups had significantly higher scores for axonal swirling 

compared to the NC groups, which showed no identifiable axonal swirling (p=0.02 and 0.03, 

respectively). Nerve widths were notably wider in SC groups compared to NC groups. Overall, 

the inflammation and tissue responses in the NC and OT groups were similar at both time points 

and were considered non-irritants. On average, the inflammation at 8 weeks was highest in the 

NCp group, followed by the NCs and OT groups, and lowest in the SC group. By 12 weeks, the 

average inflammation was highest in the OT group, followed by the NCs group, and lowest in 

the NCp and SC groups. There was minimal to mild resorption in the NC and OT groups at 12 

weeks as compared to the baseline material evaluated at 8 weeks.  

Conclusion The investigational porcine SIS nerve caps effectively decreased axonal swirling 

and distal nerve diameters within a rodent neuroma model. The internal chambering within the 

nerve caps allowed axons to be dispersed, aligned, and mitigated in an enclosed 

microenvironment. This study suggests that nerve caps with internal chambering for axonal 

outgrowth may leverage the limitations of conduits and improve axonal alignment, therefore 

reducing the likelihood of symptomatic neuroma formation. 

 

 

 



 

 

HS EP107. Magnetic Resonance Imaging Acutely After Endosopic Carpal Tunnel Release 
Anil Akoon, MD, Joel C. Klena, MD; Benjamin R Wagner, MD 

Geisinger Medical Center, Danville, PA 

 

Introduction: Persistent or recurrent symptoms after carpal tunnel release (CTR) represent a 

diagnostic challenge in deciding whether to pursue possible revision surgery. In the peri-

operative period following open carpal tunnel release (OCTR), magnetic resonance imaging 

(MRI) has been proposed as a viable diagnostic test to evaluate complete release of the flexor 

retinaculum. Previous studies have demonstrated an ability to detect complete release of the 

flexor retinaculum at 3 months following OCTR. In contrast, MRI 3 months following 

endoscopic carpal tunnel release (ECTR) failed to demonstrate a discrete defect in the flexor 

retinaculum. MRI has been shown to have some utility in evaluating median nerve morphology 

following ECTR. The primary objective of this study was to determine if MRI can conclusively 

demonstrate a complete release of the flexor retinaculum immediately after ECTR and 6 weeks 

following ECTR. The secondary objective was to evaluate, in comparison to pre-operative 

baseline MRI studies, the morphologic changes to the median nerve within one hour of ECTR 

and at 6 weeks following ECTR. 

Methods: We enrolled 10 consecutive patients with carpal tunnel syndrome confirmed by both 

clinical exam and EMG study. Patients received a preoperative MRI followed by repeat MRI 

scans within one hour post-operatively and at 6 weeks post-operatively. Images were analyzed to 

determine median nerve morphologic changes and to determine if a discrete gap or separation of 

the flexor retinaculum could be appreciated. 

Results: 10 patients were enrolled. 9 patients completed all imaging studies and were included in 

the study. All patients achieved complete relief of their preoperative symptoms by their 6 weeks 

post-operative visit. At one hour post-operatively all patients demonstrated a distinct gap and 

separation of the flexor retinaculum consistent with a complete release. By 6 weeks, a clear gap 

or separation in the flexor retinaculum was not clearly visible on MRI. Median nerve width-to-

height ratios did not change by a statistically significant amount. Median nerve cross-sectional 

area at the level of the pisiform increased from baseline by 37.5% immediately postoperatively, 

declining to 28.0% at 6 weeks postoperatively.  

Conclusions: MRI of patients immediately after ECTR demonstrates a discrete gap in the flexor 

retinaculum overlying the median nerve, consistent with a complete release. In contrast, 

complete release cannot be verified by MRI at 6 weeks postoperatively. While morphologic 

changes can be noted in median nerve immediately and 6 weeks after ECTR, MRI after ECTR 

may be of limited clinical value.  

 

 

 



 

 

HS EP108. Ultrasound-guided Basal Joint Injection: Does Experience Matter? 
Jacob Tulipan, MD1; Kristin Sandrowski, MD2 Peter P. Pham, MS2; Amir Kachooei, MD3; 

Jonathan Shearin, MD1; Michael Rivlin, MD4 
1Rothman Institute at Thomas Jefferson University, Philadelphia, PA; 2Thomas Jefferson 

University, Philadelphia, PA; 3Ghaem Hospital, Mashhad University of Medical Sciences, 

Mashhad, Iran (Islamic Republic of); 4Rothman Institute, Philadelphia, PA 

Introduction: The use of ultrasound-guided injections at the basal joint has increased in an 

attempt to improve accuracy. This study aimed to evaluate the utility of ultrasound guidance for 

basal joint injection using a model that takes into account the limited patient tolerance for painful 

procedures.  

Materials and Methods: Two senior residents, two hand fellows and four attendings were 

selected as participants. All subjects underwent an introduction to ultrasound, given by an 

experienced ultrasound technologist instructor. Evaluation of subjects was performed on 10 fresh 

frozen cadaver hands with attached forearms. Each subject attempted to insert a 22 gauge needle 

into the basal joint, while being timed by a researcher. The subjects were instructed to attempt to 

keep injection time under 5 seconds, and were informed when 5 seconds elapsed from skin 

puncture. The process was repeated for all subjects using a 7.5 MHz linear probe. The time for 

needle placement and whether the needle was in the basal joint were recorded for all subjects. 

Confirmation of intraarticular placement of needle was by orthogonal fluoroscopic views 

evaluated by two blinded hand surgeons with a third surgeon as a tie-breaker. 

Results: Intraarticular injections were accurately placed in 42% of palpation based injections 

(17/40) and 25% (10/40) of ultrasound-guided injections among all physicians. There was a 

significant difference in time for injection between the two groups, both with correctly and 

incorrectly placed injections (Figure 1). Ultrasound guidance increased the duration of time to 

needle placement compared to palpation for both properly sited injections (14.41 versus 6.15 

seconds) and improperly sited injections (25.16 versus 5.85 seconds). There was no significant 

difference in accuracy or time between residents and attendings with or without ultrasound 

(Figure 2). 

Conclusion: There was no significant difference between surgeons with different levels of 

training in accuracy with ultrasound-guided injections. Ultrasound guidance did not improve 

accuracy despite a short tutorial. Overall, for those without ultrasound experience, ultrasound-

guided injections took significantly longer without improving accuracy. 

 

 

 

 

 



 

 

HS EP109. Long-Term Outcomes After Partial Trapeziectomy With Capsular 

Interposition Arthroplasty For Treating Osteoarthritis Of The Thumb Basal Joint 
Moheb S Moneim, MD1; Deana Mercer, MD2; Christina Salas, PhD1; Andrea B Lese, MD3; 

Norfleet B Thompson, MD4 
1University of New Mexico, Albuquerque, NM; 2Department of Orthopaedic Surgery, University 

of New Mexico, Albuquerque, NM; 3West Virginia University, Morgantown, WV; 4Clinic, 

Memphis, TN 

 

Abstract Introduction: To describe long-term outcomes of partial trapeziectomy with capsular 

interposition (PTCI) arthroplasty for treating patients with osteoarthritis (OA) of the basal joint 

of the thumb. Materials & Methods: 27 patients (20 women, 7 men; 32 thumbs) with a mean age 

of 61 years (range, 47–74 years) agreed to return for follow-up and were included in the study. 

Mean postoperative follow-up was 64.3 months (range, 28–112 months). Evaluation included 

tests for grip strength and pinch strength; range of motion of the metacarpophalangeal (MCP) 

joint; measurement of the first web space; completion of Disabilities of the Arm, Shoulder, and 

Hand (DASH) questionnaire; visual analogue scale (VAS) measurements; and radiographic 

examination of the hand. The Student test was used to determine statistical significance (P < 

0.05) of pre- and postoperative values between the groups. Results: Postoperative values for grip 

strength were significantly increased from preoperative values. No significant loss of pinch 

strength was noted; excessive hyperextension of the MCP joint did not occur; and the first web 

space was maintained. The mean DASH and VAS scores were 5.06 (range, 0–26.5) and 0.3, 

respectively. Use of PTCI resulted in minimal loss in thumb height (7%) and significantly 

reduced thumb metacarpal subluxation (13%). There were no reported complications. 

Conclusions: The low DASH and VAS scores compare well with other studies and indicate a 

good functional outcomes. In treating thumb, basal joint OA, use of PTCI may result in 

improved thumb stability and grip strength, minimal subsidence of the thumb metacarpal, and 

reduced joint subluxation. Type of study/level of evidence: Case series.  

 

 

 

 

 

 

 

 

 



 

 

HS EP110. ATYPICALLY LOCALIZED GLOMUS TUMORS: REPORT OF 5 CASES 
Meriç Uğurlar, MD; Fatih Kabakas, MD; Özge Yapıcı Uğurlar, MD; Husrev Purisa, MD; Berkan 

Mersa, Ass. Prof; İsmail Bülent Özçelik, Ass. Prof. 

Sisli Hamidiye Etfal Training and Research Hospital, İstanbul, Turkey 

 

Hypothesis: Glomus tumors can be seen in atypical localizations which are extra-digital parts of 

the human body.  

Methods: We present the management of a serie of 5 patients with extra-digital glomus tumors 

treated surgically. The localization of the tumors were anterolateral of the thigh, posterior of the 

humerus lateral condyle, posterior of the humerus supracondylar region, anteromedial of the 

tuberositas tibia, and dorsal side of the wrist.  

Results: The mean follow-up was 52.8 months. All lesions healed without any wound problem 

and no recurrences were seen during the follow-up period.  

Summary points: When a painful mass was found in the body, glomus tumors should be kept in 

mind. The consideration of symptoms such as pain, temperature sensitivity, point tenderness, and 

discoloration which are the characterization of glomus tumors will help us in diagnosis. 
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HS EP112. Correlation of Ultrasound and Electrodiagnostic Testing with Severity of 

Carpal Tunnel Syndrome 
Georgios N. Panagopoulos, MD; Tiffany Wu, MD; John R. Fowler, MD  

University of Pittsburgh Medical Center, Pittsburgh, PA 

Abstract 

Purpose The association of electrophysiological and sonographic findings with symptom 

severity and functional status in CTS has been poorly investigated. The purpose of this study was 

to identify whether electrodiagnostic testing or ultrasound demonstrated a stronger correlation 

with two-point discrimination and consequently constituted a better predictor of carpal tunnel 

severity. 

Methods A retrospective review of 215 consecutive patients with carpal tunnel symptoms 

referred to an upper extremity practice was conducted in the current study. All patients were 

evaluated with static two-point discrimination (2-PD) of the thumb, index and middle finger of 

the affected hand. A 2-PD ≥6 mm was considered a positive finding. All patients underwent 

ultrasound testing to calculate the median nerve cross-sectional area (CSA), as well as 

electrodiagnostic testing. A median cross-sectional area of ≥10 mm2, a distal motor latency 

(DML) of ≥4.2 ms and a distal sensory latency (DSL) of ≥3.2 ms were considered to be positive 

findings. Correlations between 2-PD and either DML, DSL or median CSA were calculated. 

Sensitivities, specificities and predictive values of abnormal DML and DSL (either alone or 

combined), as well as median CSA were also measured, using abnormal 2-PD as the standard 

reference.  

Results Analysis failed to prove a statistically significant correlation between 2-PD and median 

CSA (r=015, p=0.2). A weak correlation was detected between 2-PD and EDX parameters, 

slightly stronger for DML (r=.33, p<0.0001), as compared to DSL (r=.26, p=0.0002). When 2-

PD was used as a reference standard, EDX parameters combined had the greatest sensitivity 

(85%), followed by ultrasound (79%). Ultrasound had a greater sensitivity than DML (74%) and 

DSL (74%), used alone. All parameters demonstrated a very low specificity.  

Conclusions EDX is the only test to demonstate a weak correlation with abnormal 2-PD, and as 

such is a better even though weak predictor of disease severity. However, ultrasound remains a 

promising evolving field.  

 

 

 

 

 

 



 

 

HS EP113. Simultaneous Scapholunate And Lunotriquetral Joint Arthroscopic Dorsal 

Ligamentocapsulodesis Results In Floating Lunate 
İsmail Bülent Özçelik, Ass. Prof., Meriç Uğurlar, MD 

Sisli Hamidiye Etfal Training and Research Hospital, İstanbul, Turkey 

 

Objectives: We aimed to evaluate the results of arthroscopic dorsal capsuloligamentous repair in 

the treatment of cases with floating lunatum (FL) (presence of both scapholunate interosseous 

ligament (SLIL) and lunotriquetral interosseous ligament (LTIL) instability).  

Methods: Twelve patients (5 female, 7 male) (mean age: 36.6 years) who were operated on for 

FL between 2009 and 2014 were evaluated retrospectively. Accompanying wrist pathologies 

were investigated by radiocarpal and midkarpal joint arthroscopy. The patients whom both 

scapholunate (SL) and lunotriquetral (LT) joint instabilities were detected arthroscopically were 

treated with capsular debridement and dorsal ligamentocapsulodesis repair for both SL and LT 

joints. Preoperative and postoperative VAS (visual analog scale) values, Mayo wrist scores, grip 

strength and joint range of motion were evaluated in all patients.  

Results: At the end of mean 32 (range: 24-52) months follow-up period, none of the patients had 

recurrence. The preoperative VAS score was 6.4 (range: 4-8) and the postoperative average was 

1.2 (range: 0-3). According to the Mayo wrist scoring, excellent results were obtained in 22 

patients and good result was obtained in 1 patient.  

Summary points: The patients with FL injuries have become more detectable after arthroscopic 

evaluation. FL is not always seen as a secondary to trauma, and radiological findings do not 

always support recognition. Midcarpal arthroscopic examination should be performed in patients 

with chronic wrist pain. We think that the treatment results of dorsal ligamentocapsulodesis 

operation for both LT and SL joints are satisfactory. 

 

 

 

 

 

 

 

 

 



 

 

HS EP114. The Incidence of FPL Rupture in Distal Radius Fractures Treated with Volar 

Locking Plate Fixation 
Alyssa N Cook, BA; Paul Baldwin, MD; John R. Fowler, MD 

University of Pittsburgh Medical Center, Pittsburgh, PA 

 

Background: Distal radius fractures are the most common upper extremity fracture. Unstable 

fractures are often treated with open reduction and internal fixation (ORIF) using volar locking 

plate (VLP) fixation. Flexor pollicus longus (FPL) rupture and flexor tendon irritation are noted 

complications associated with VLP fixation. One proposed mechanism for these complications is 

prominence of the VLP secondary to plate design and/or placement. Complication rates of FPL 

rupture following distal radius ORIF are not well-defined for a large population and there is a 

paucity of recent studies.  

Purpose: To evaluate post-ORIF FPL rupture and complication rates relative to Soong grade and 

to assess FPL rupture and complication rates overall in a large series of patients. The null 

hypotheses are that there is no difference in the rates of post-ORIF FPL rupture between Soong 

grades and there is no difference in FPL rupture rate when comparing plate designs.  

Methods: A retrospective review was performed from January 2012 to December 2015. Subjects 

identified using CPT codes (25607, 25608, and 25609). Chart reviews were performed on 750 

patients. Exclusion criteria were lack of VLP fixation, lack of post-operation follow-up, lack of 

available imaging and use of external fixation. Complications (tendon rupture, tenosynovitis, 

plate removal, CRPS, stiffness, persistent pain) were assessed at each post-operative visit. A 

hand-fellowship trained orthopaedic surgeon determined Soong grade. Data was collected on 

patients’ age, injury date, operation date, plate type, and gender. T-tests were used to assess 

statistical significance.  

Results: A total of 533 subjects met inclusion criteria (365 females, 168 males) with a mean age 

of 53. Flexor tenosynovitis was the most common complication (24%). No FPL ruptures 

occurred. Patients with complications averaged 52 years of age compared to 54 years of age in 

patients without complications, (p=0.31). Complication rates were not significantly different 

between genders. In both patients with and without complications, the mean time from injury to 

surgery was 5 days (p=0.96). Complication rates were not significantly different between 

fixation performed by upper extremity orthopedists (8.18%) and orthopedic trauma surgeons 

(8.16%) (p=0.99). Soong grades between patients with and without complications were not 

significantly different (p=0.53).  

Discussion: In this series of 533 distal radius fractures that underwent ORIF with VLP, there 

were no FPL ruptures. The lack of FPL ruptures in this large series may reflect improved plate 

design technology and increased awareness regarding this complication. 

 

 



 

 

HS EP115. Treatment Of Occult Dorsal Wrist Ganglions That Are Associated With 

Scapholunate Instabilities With Arthroscopic Dorsal Capsuloligamentous Repair 
İsmail Bülent Özçelik, Ass. Prof., Meriç Uğurlar, MD 

Sisli Hamidiye Etfal Training and Research Hospital, İstanbul, Turkey 

 

Hypothesis:  

In this study, we investigated the intraarticular disorders coexisting with occult dorsal wrist 

ganglions, the surgical results (pain, function) of these disorders without excising the dorsal wrist 

ganglions, and recurrence rates of occult dorsal wrist ganglions in these patients.  

Methods:  

Between 2008 and 2013 we evaluated the 23 patients (11 female, 12 male) retrospectively who 

were operated with occult dorsal wrist ganglions. The mean age was 36.9 (range:29-48) years. 

Additional pathologies of the wrist were investigated in all the patients by radiocarpal and 

midcarpal joint arhroscopy. Capsule debridement and dorsal capsuloligamentous repair were 

performed arthroscopically. All patients’ preoperative and postoperative visual analog scores 

(VAS), Mayo wrist scores, grip strength according to the other hand, and joint range of motions 

were assessed.  

Results:  

The mean follow-up period was 32.5 (range:32-48) months and none of the patients had 

reccurrence of pain. The mean preoperative VAS score was 5.73 (range: 4-8) and the mean 

postoperative VAS score was 0.56 (range: 0-3). According to the Mayo wrist scoring, 22 patients 

were excellent and 1 patient was good. In comparison with the other hand, according to the 

measurements made with Jamar hand dynamometer, the grip strength increased from 84% to 

96%.  

Summary points:  

We think that SL instability has an important role in the occult dorsal wrist ganglion etiology and 

arthroscopic dorsal capsuloligamentous repair is a permanent treatment method that provides 

pain and functional relief in these patients. 

 

 

 

 

 



 

 

HS EP116. The Plate Fixation In The Treatment Of Complex Forearm Open Fractures 
Meriç Uğurlar, MD; Fatih Kabakas, MD; Mehmet Mesut Sönmez, MD; Ramazan Erden Ertürer, 

Ass. Prof.; Berkan Mersa, Ass. Prof.; İsmail Bülent Özçelik, Ass. Prof. 

Sisli Hamidiye Etfal Training and Research Hospital, İstanbul, Turkey 

 

Hypothesis:  

We aimed to evaluate the safety and the outcomes of plate-screw fixation used for the immediate 

treatment of type-IIIC open fractures of the forearm bones with complex soft tissue injuries.  

Methods:  

A total of 22 patients (mean age:31.6, range:24-60) treated between 2004-2010 were 

retrospectively analysed.All injuries resulted from high-energy traumas. Fractures were 

classified using AO classification. All patients had vascular and nerve injuries,and four had skin 

defects associated with double fractures of the forearm. All patients were operated within the 

first eight hours after the injury. Six patients with comminuted fractures or with bone defects 

underwent primary bone grafting,and one patient was treated with shortening. Primary skin 

closure was achieved in 17 patients, and 3 patients underwent immediate repair using skin grafts 

and 2 patients were repaired using immediate transposition flaps. Bony union, complications,and 

functional results using DASH-questionnaire, were investigated.  

Results: 

Mean follow-up was 28 months (range:14-70). In all patients, radius bone union was achieved. 

Two patients underwent a Sauve-Kapandji procedure, using the fractured segment of the ulnar 

diaphysis as a graft for radius. In one patient,osteosynthesis was repeated after 6 months due to 

nonunion. Mean period to bony union was 4.59 months (range:3-6). Superficial infection 

developed in three patients after the operation, and resolved with antibiotic therapy. Mean 

DASH-score after surgery was 25.6.  

Summary points: 

In high-energy traumas of the upper extremity associated with complex injuries with Type-IIIC 

forearm fractures,severity of soft tissue injuries determines the functional results in patients and 

it is possible to achieve a safe and efficient fixation with immediate plate-screw osteosynthesis. 

 

 

 

 



 

 

HS EP117. Publishing Rates and Trends in Abstracts Presented at the American 

Association for Hand Surgery Annual Meeting: A five year review 
Fernando Ovalle Jr., MD; Mitchell Peake, BS; Robert Maxwell Rotatori, BA; Christopher van 

Belle, MD; Ryan Gobble, MD 

University of Cincinnati, Cincinnati, OH 

 

Introduction While publication in a scientific journal allows researchers to reach a larger 

audience, presentation of an abstract at a scientific meeting provides a way for attendees to 

access more timely, though sometimes preliminary, knowledge of innovation within the field. 

Knowing not only the rate of conversion of presentations to peer-reviewed journal publications, 

but also other factors such as time to publication can serve as a mark of research quality. The aim 

of this study was to assess the publication conversion rate of abstracts presented at the American 

Association for Hand Surgery (AAHS) annual conference over 5 years and examine variables 

related to publication.  

Materials & Methods Abstract information from 2012 to 2016 was obtained from past AAHS 

annual meetings through the AAHS website, including both oral and poster presentations. 

PubMed and Google Scholar were used to conduct a comprehensive literature search for journal 

publications correlating with abstracts based on titles, authors, and key words. Variables studied 

included study type, time to publication, journal of publication, and country of origin.  

Results 1135 abstracts were reviewed from the 5-year period, consisting of 535 oral 

presentations and 600 posters. 74% of presentations were from the United States and 26% were 

international. Overall, 532 articles (47%) were published. The publication conversion rate was 

49% for oral presentations and 45% for posters. Publication rates for more recent abstracts 

presented in 2014-2015 (mean of 57%/year) increased compared to those from 2012-2013 (mean 

of 39%/year). Mean time to publication was 11 months with a median of 9 and maximum of 70 

months. Most publications occurred within 1 year of presentation (61%) with almost all 

publications occurring within two years (87%). Authorship changes occurred in 43% of 

publications. The most common journals for publication were Journal of Hand Surgery (30%), 

Hand (21%), and Plastic and Reconstructive Surgery (7%).  

Conclusion About half of all studies presented at the annual AAHS meeting ultimately become 

published, with similar rates between oral and poster formats. Although most are published 

within one year, many abstracts have longer publication delays and go through significant 

changes such as authorship changes. These factors underscore both the timeliness of knowledge 

presented at the meeting as well as the potential revisionary process needed for research to pass 

the journal peer-review process after presentation. Nevertheless, the publication conversion rate 

increased in more recent years, emphasizing the continued improvement of the scientific quality 

of presentations at the AAHS meeting. 

 

 



 

 

HS EP118. Are ligaments superior to tendons in reconstruction of injured ligaments in the 

hand? 
Nayif Alnaif, MD; Susan Ge, MD; Salah Aldekhayel, MD, MSc; Teanoosh Zadeh, MD, 

FRCSC2  

McGill University Health Center, Montreal, QC, Canada 

 

Are ligaments superior to tendons in reconstruction of injured ligaments in the hand? Objectives: 

In the current literature, there is no consensus of using tendons vs. ligaments as a graft source. 

The aim of this review is to investigate and determine if one is more superior. Methods: A 

PubMed search was performed to find relevant articles exploring the properties of tendons and 

ligaments. Due to the paucity of articles discussing tendons and ligaments in the hands, wrist and 

upper limbs, articles discussing lower limbs were also included. Results: Although similar and 

often addressed as a single unit, tendons and ligaments display a number of significant 

differences. Tendons have a stiffer structure to hold muscle to bone whereas ligaments have a 

more elastic structure to allow for movement between bones. These roles are also reflected in 

their structure. Ligaments have a narrower crimp distance, ovoid cells, and a higher 

concentration of alpha smooth muscle associated with higher elasticity and tolerated strain. It has 

been shown that tendons undergo “ligamentization” when used to reconstruct limgaments. 

However, even after remodelling, important differences still persist, never reaching the 

functional status of the intact ligament. Conclusions: Long-term adverse outcomes after ligament 

reconstruction include decreased strength, mobility and graft rupture. The findings of this study 

reveal a theoretical advantage of using ligament grafts over tendon grafts to reconstruct injured 

ligaments. We hypothesize that these differences between tendons and ligaments even more 

important in the carpal bones where numerous ligaments are working together in synchrony. This 

indicates a need for further clinical studies to explore the long-term outcomes with direct 

comparison between the use of tendon and ligament.  

 

 

 

 

 

 

 

 

 



 

 

HS EP119. Efficacy of Pre-Operative Antibiotic Therapy in Pediatric Supracondylar 

Fractures Treated with Closed Reduction and Percutaneous K-Wire Fixation 
Etasha M Bhatt, MD1; Bradley M Kruckeberg, BA1; Taylor J Ridley, MD1; Deborah S 

Quanbeck, MD2; Alison N Schiffern, MD2 
1University of Minnesota, Minneapolis, MN; 2Gillette Children's Specialty Healthcare, St. Paul, 

MN 

 

Background: Controversy exists surrounding antibiotic use in the setting of supracondylar 

humerus (SCH) fractures treated with closed reduction and percutaneous k-wire fixation (CRPP). 

While the reported rate of infection in the literature is low, surgeons frequently administer pre-

operative antibiotics. The purpose of this study was to retrospectively review antibiotic use and 

infection rates in children with SCH fractures treated with CRPP. It was hypothesized that 

antibiotic administration will not affect infection rates following this procedure.  

Methods: Following IRB approval, a retrospective review was conducted of 899 patients with 

SCH fractures treated with CRPP at one institution between 2006 and 2015. Patient 

demographics, antibiotic administration and follow-up data were reviewed in 223 patients were 

reviewed for provisional analysis and reporting.  

Results: Of 223 patients, 132 patients received antibiotics preoperatively and 91 patients did not. 

The infection rate in the group that received pre-operative antibiotics was 1.5% (n=2) and 3.3% 

(n=3) in the group that did not receive pre-operative antibiotics. The overall infection rate was 

2.2%. In review of the 5 infections treated with oral antibiotics, 2 of the 5 patients’ casts were 

removed early by family (n=1) or were removed early due to water exposure (n=1). Signs of 

infection for those five patients included, fever (n=1), edema (n=2) inflammation at pin site 

(n=4) and clear drainage (n=1). All of the infections were superficial and successfully treated 

with oral antibiotics only.  

Discussion/Conclusion: Preliminary results of SCH fractures treated with CRPP at one 

institution demonstrated that perioperative antibiotic administration had no effect on the rate of 

infection (p=0.40). This data is consistent with the current literature. Despite these trends, many 

surgeons continue to administer prophylactic antibiotics for CRPP of SCH fractures. Even within 

this institution, there is inconsistent administration of perioperative antibiotics among surgeons. 

Continued review of remaining patient cohort is needed for improved study power and analysis. 

 

 

 

 

 



 

 

HS EP120. Arthroscopic Dorsal Ligamento Capsulodesis Results In Geissler Grade 2 And 

3 Scapholunate Interosseous Ligament Injuries 
İsmail Bülent Özçelik, Ass. Prof.; Meriç Uğurlar, MD; Fatih Kabakas, MD; Husrev Purisa, MD 

Sisli Hamidiye Etfal Training and Research Hospital, İstanbul, Turkey 

 

Hypothesis:  

This study aims to retrospectively evaluate results of arthroscopic dorsal ligamento capsulodesis 

in Geissler grade 2 and 3 scapholunate ligament injuries.  

Methods:  

Thirty-two patients (20 males, 12 females; mean age 30.1 years; range 21 to 42 years) who were 

performed arthroscopic dorsal ligamento capsulodesis due to Geissler grade 2 and 3 scapholunate 

ligament injuries between February 2011 and July 2013 were included in this study. Mean 

duration between the onset of complaints and surgery was 13.7 (range 6-20) months. Joint ranges 

of motion were compared to wrist motions on the healthy side. Patients were evaluated 

postoperatively by Mayo Wrist Scoring Test. Pain was assessed by visual analog scale (VAS).  

Results:  

Mean follow-up period was 15.12 (range 6-24) months. According to Mayo Wrist Scoring Test, 

results were excellent in 20 patients, and good in 12 patients. Compared to the healthy extremity, 

preoperative mean flexion gap range was 2.18º (range 0º-5º), and mean extension gap range was 

4.37º (range 0º-15º). Compared to the healthy extremity, postoperative mean flexion gap range 

was 1.71º (range 0º-5º), and extension gap range was 1.09º (range 0º-10º). Compared to the 

healthy hand, preoperative and postoperative mean grip strengths were 86% and 94%, 

respectively. While preoperative VAS score was 6.59 (range 4-9), postoperative VAS score was 

1.21 (range 0-6).  

Summary points:  

According to the study results, arthroscopic dorsal ligamento capsulodesis is an effective method 

for the elimination of pain and range of motion limitation, and recovery of grip strength. 

 

 

 

 

 



 

 

HS EP121. Biomechanical Analysis of Palmar Midcarpal Instability and Treatment by 

Partial Wrist Arthrodesis 
Sarah A Shiga, MD FRCSC1; Frederick W Werner, MME1; Marc Garcia-Elias, MD, PhD2; Brian 

J Harley, MD FRCSC 
1SUNY Upstate Medical University, Syracuse, NY; 2Hand and Upper Extremity Surgery, Institut 

Kaplan, Barcelona, Spain 

 

INTRODUCTION: Palmar midcarpal instability is poorly understood, with most treatments 

based on pathomechanical assumptions. The purpose of this study was to create a biomechanical 

model of palmar midcarpal instability by selective ligament sectioning, and to analyze treatment 

by simulated partial wrist arthrodesis.  

MATERIALS & METHODS: Nine fresh-frozen cadaver arms were moved through three 

servohydraulic actuated motions and two passive wrist mobilizations. The dorsal radiocarpal, 

triquetrohamate, scaphocapitate, and scaphotrapeziotrapezoid ligaments were sectioned to 

replicate palmar midcarpal instability. Kinematic data for the scaphoid, lunate, and triquetrum 

were recorded before and after ligament sectioning, and again after simulated triquetrohamate 

and radiolunate arthrodesis.  

RESULTS: Following ligament sectioning, the model we created for palmar midcarpal 

instability was characterized by significant increases in a) lunate angular velocity b) lunate 

flexion-extension and c) dorsal/volar motion of the capitate during dorsal/volar mobilizations. 

Simulated triquetrohamate arthrodesis caused significantly more scaphoid flexion and less 

extension during the wrist radioulnar deviation motion. It also increased the amount of lunate 

and triquetral extension during wrist flexion-extension. Simulated radiolunate arthrodesis 

significantly reduced scaphoid flexion during both wrist radioulnar deviation and flexion-

extension.  

CONCLUSIONS: Both simulated arthrodeses eliminate wrist clunking and may be of value in 

treating palmar midcarpal instability. However, simulated radiolunate arthrodesis reduces 

proximal row motion while simulated triquetrohamate arthrodesis alters how the proximal row 

moves. Long term clinical studies are needed to determine if these changes are detrimental. This 

study provides valuable information for the clinician to design better treatment strategies for this 

unsolved condition. 

 

 

 

 

 



 

 

HS EP122. Surgical Treatment Of Subungual Glomus Tumors: Experience On The Lateral 

Subperiosteal And Transungual Approaches 
Fatih Kabakas, MD; Meriç Uğurlar, MD; İsmail Bülent Özçelik, Ass. Prof.; Berkan Mersa, Ass. 

Prof.; Husrev Purisa, MD; Ilker Sezer, MD 

IST-EL Hand Surgery, Microsurgery and Rehabilitation Group, İstanbul, Turkey 

 

Hypothesis:  

Nail bed deformity and tumor recurrence are the major complications of subungual glomus 

tumor surgery. Therefore, alternative methods to approach glomus tumors in the hand have been 

proposed in order to avoid further nail bed injury after surgical treatment.  

Methods:  

In this study, we report a series of 32 patients with glomus tumors in the subungual region of the 

hand, treated surgically with two different types of incisions. The clinical efficacy and safety of 

the surgical treatment of glomus tumors performed by the lateral subperiosteal or the transungual 

approaches were analyzed.  

Results: 

In transungual approach since the nail plate is extracted and the nail bed is incised, there is a high 

risk of postoperative nail deformity and late recovery. However, in lateral subperiosteal approach 

since only the skin lateral to the nail is incised without extracting nail plate and incising nail bed, 

the nail bed injury does not occur. 

Summary points:  

As a result, early recovery occurs and postoperative nail deformity is unaccepted. The main 

advantages of lateral subperiosteal approach are reducing postoperative nail deformity and early 

recovery. However, not every glomus tumor is suitable for lateral subperiosteal approach. In 

peripherally located tumors, the lateral subperiosteal approach provides quick recovery of the 

cosmetic appearance and less deformation of the nail. 

 

 

 

 

 

 



 

 

HS EP123. Harvesting Olecranon Bone Graft In Adults By Using Bone Biopsy Trephine 
Fatih Kabakas, MD; Meriç Uğurlar, MD; Abdulkadir Sarı, MD; Bariş Çaypinar, MD; Berkan 

Mersa, Ass. Prof.; İsmail Bülent Özçelik, Ass. Prof. 

IST-EL Hand Surgery, Microsurgery and Rehabilitation Group, İstanbul, Turkey 

 

Hypothesis: 

Bone grafts have been used for more than one hundred years in orthopedic surgery. Autografts 

are still golden standard with respect to their osteoconductive, osteoinductive and osteogenetic 

peculiarities. Cancelleous grafts are the most commonly used autografts with their porous 

structure increasing the contact area. Although iliac crest is the most preferred donor site, femur, 

tibia, distal radius and olecranon are also used when they are in a suitable location for the 

recipient site. Olecranon donor site can provide ample amount of bone graft for reconstruction in 

the upper extremity. We present here the bone graft harvesting from olecranon with the use of 

trephine as a safe, and fast technique. The bone graft harvested with trephine not only has proper 

morphology to be used for phalanx and metacarpal reconstruction but also can be used for wrist 

and forearm procedures.  

Methods:  

Eighty-two patients (21 female) had bone reconstruction with olecranon bone graft harvested 

with trephine between 2010 and 2015. Mean age was 34 (range: 20-62) years. Mean follow-up 

period was 26 (range: 6-48) months.  

Results: 

None of the patients had pain or decrease in the range of motion in the early or late postoperative 

period.  

Summary points: 

Bone graft harvesting with trephine is technically easy, fast and donor site morbidity is less 

compared to other methods and donor sites. It can be performed under axillary anesthesia and 

provides adequate amount of bone graft for upper extremity reconstructions.  

Type of study/ Level of evidence: Therapeutic III. 

 

 

 

 



 

 

HS EP124. Treatment of bony Mallet finger using threaded Kirschner wire 
Berkan Mersa, Ass. Prof.; Fatih Kabakas, MD; İsmail Bülent Özçelik, Ass. Prof.; Meriç Uğurlar, 

MD; Ilker Sezer, MD; Husrev Purisa, MD 

Sisli Hamidiye Etfal Training and Research Hospital, İstanbul, Turkey 

 

Hypothesis:  

The management of bony mallet fingers is controversial. This article describes the technique and 

outcome of using threaded Kirschner wire to treat mallet fractures involving more than one-third 

of the articular surface.  

Methods:  

Forty-seven patients were operated on between April 2004 and February 2012. The average 

follow-up period was 19.6 (range: 8 to 44) months.  

Results:  

According to the Crawford criteria, the results were excellent in 32 patients (69%), good in 12 

patients (26%) and fair in 3 patients (6%). The mean range of motion was from 3º (extensor lag) 

(range: 0° to 15°) to 71º (range: 60° to 80°) flexion. As complications, five patients developed 

mild degenerative changes, three had pin tract infections, one had temporary nail ridging, and 

three had skin sloughing. None had persistent postoperative pain.  

Summary points:  

Threaded Kirschner wire achieved good reduction during surgery and maintained reduction 

postoperatively for six weeks in mallet fractures. 

 

 

 

 

 

 

 

 



 

 

HS EP125. Health Literacy in Patients with Dupuytren's: a Cross-Sectional Study 
Mélissa Roy, MDCM; Karen Okrainec, MD, MSc, FRCPC; Christine B Novak, PT, PhD; 

Herbert P von Schroeder, MD, MSc, FRCSC; David R Urbach, MD, MSc, FRCSC, FACS; 

Steven J McCabe, MD, MS 

University of Toronto Toronto, ON, Canada 

 

Introduction: Dupuytren’s contracture is a hand pathology that has significant impact on 

patients’ quality of life. Health literacy (HL) has been defined as the degree to which patients can 

understand and act upon health information. The importance of health literacy in health care and 

its relationship with clinical outcome are well-recognized concepts. Limited HL has negative 

effects on health status, risk of hospitalization, patient satisfaction and care of chronic diseases. It 

is therefore relevant to gain a better understanding of the prevalence and degree of HL to 

improve the delivery of medical care and outcomes. Our aim is to measure health literacy levels 

in patients diagnosed with Dupuytren’s contracture. 

Methods: This cross-sectional study was performed at a tertiary care hand program outpatient 

clinic. All patients with a clinical diagnosis of Dupuytren’s and fluent in English were eligible 

for the study. The Newest Vital Sign (NVS) is a rapid, validated, reliable screening tool 

previously used in the hand surgery patient population and was selected to identify limited HL. 

The latter was defined as a marginal or inadequate score equivalent to 3 or less out of 6.  

Results: Of the 86 patients recruited, 84 completed the study questionnaires. The participants 

were on average 64.3 (±11.6) years old and included 57 men and 27 women. Overall, English 

was the preferred language to communicate health care needs in 80 (95.2%) patients. 68 (81.0%) 

patients had a diploma or completed graduate studies, 12 (14.3%) had completed high school and 

4 (4.8%) did not complete high school. A total of 35 patients (41.7%) had limited HL and 49 

(58.3%) had adequate HL. The limited HL group displayed significant differences compared 

with the adequate HL one in terms of age (66.1±12.3 years versus 63.0±11.0 in the adequate 

group; p<0.001) and income (the total family income prior to taxes last year being <60,000$ in 

34.8% for the limited group and 7.9% for the adequate one; p=0.02). Gender, education level, 

presence of other medical conditions and current employment status were not significantly 

different between both groups.  

Conclusions: Our study demonstrates a high prevalence of limited health literacy within the 

Dupuytren’s patients population (42%). Other mitigating factors such as older age and low 

income may be important to consider among individuals with limited HL. This suggests a great 

need for clear communication with Dupuytren's patients and the potential gain from patient-

education support tools. 
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HS EP127. Decisional Conflict in Patients with Dupuytren’s: a Cross-Sectional Study 
Mélissa Roy, MDCM; Karen Okrainec, MD, MSc, FRCPC; Christine B Novak, PT, PhD; 

Herbert P von Schroeder, MD, MSc, FRCSC; David R Urbach, MD, MSc, FRCSC, FACS; 

Steven J McCabe, MD, MS University of Toronto Toronto, ON, Canada 

 

Introduction: Multiple management options are available for Dupuytren’s patients and 

treatment selection is a shared decision making process based on expectations, preferences, 

severity of disease, impact on daily life, and other factors. Decisional conflict represents the 

uncertainty about the course of action to take. Measuring patients’ uncertainty provides health 

care providers an indicator of effective, value sensitive, and informed decision making. Our 

primary objective was to quantify the level of decisional conflict in Dupuytren’s patients making 

a treatment decision for their disease. Our secondary objective was to evaluate a possible 

association between health literacy and decisional conflict.  

Methods: This cross-sectional study was performed at a tertiary care centre Hand Program. Only 

patients making a Dupuytren’s treatment decision and fluent in English were eligible to enrol. 

The degree of decisional conflict was measured at the end of clinical encounters using a 

validated, fast, reliable, and sensitive to change 16-item scale called the Decisional Conflict 

Scale (DCS). The scale spans a value range between 0 and 100: 0 is defined as no uncertainty 

and complete confidence, and 100 is defined as uncertain and not confident at all in the decision 

made. Health literacy was measured with the Newest Vital Sign (NVS) upon enrolment.  

Results: A total of 30 patients were eligible and accepted to participate to the study representing 

23 men and 7 women of average age 65 who had been diagnosed with Dupuytren’s for an 

average of 4.9 (range 0-29) years. Conservative treatment or observation was selected in 11 

(36.7%) cases, collagenase injection in 10 (33.3%), needle aponeurotomy in 8 (26.7%), and open 

surgical release in 1 (3.3%). The mean overall decisional conflict score was of 11.1±12.1 (range 

0-26) representing a highly variable value by individual. The subscales with the highest level of 

decisional conflict were the values clarity 16.9±19.0 and feeling informed 12.5±14.3, whereas 

the support one had the lowest average score (5.8±10.5). No significant difference was noted 

when comparing the decisional conflict of groups choosing observation (14.5±23.0) with others 

choosing one of the three other options (17.3±23.0; p=0.41). No significant difference in the 

limited health literacy (10.6±7.2) versus adequate health literacy groups (11.7±14.0; p=0.49) 

were noted either.  

Conclusions: Patients making treatment decisions for their Dupuytren’s disease experience 

widely different levels of decisional conflict. They feel well supported when making such 

decisions but may benefit from further information to make their decision and realize the factors 

they prioritize. 

 

 

 

 

 



 

 

HS EP128. Collagenase Extensor Tenotomy for Boutonniere Deformity in Dupuytren 

Disease 
Carolyn Jane Vaughn, MD; Scott L. Hansen, MD; Keith Denkler, MD 

University of California, San Francisco, Larkspur, CA 

 

Dupuytren contracture with Boutonniere deformity is a difficult problem in hand surgery which 

his particularly resistant to treatment. Boutonniere deformity is characterized by flexion of the 

proximal interphalangeal (PIP) joint and hyperextension of the distal interphalangeal (DIP) joint. 

Hyperextension of the DIP joint in Dupuytren disease may be through pathological involvement 

of the transverse retinacular ligaments pulling the lateral bands volarly, or a secondary effect of 

PIP joint contracture, which creates an imbalance in the flexor and extensor tendons as they act 

across the DIP joint with progressive overstretching of the DIP joint volar plate. Boutonniere 

deformity may be treated with open tenotomy, or has been released with needle tenotomy.  

In addition to these approaches, we describe the use of collagenase clostridium histolyticum as a 

treatment methodology for 13 patients with Dupuytren Boutonniere deformity. Twelve patients 

had Boutonniere deformity of the small finger, and one patient had deformity of the ring finger. 

Average preoperative flexion contracture at the MCP joint was 30 degrees, at the PIP joint was 

70 degrees, and average DIP joint hyperextension was 27 degrees. Preoperative arc of motion at 

the MCP, PIP, and DIP joints were 69, 22, and 29 degrees, respectively.  

Patients received a single treatment with injection of collagenase at the MCP joint, PIP joint and 

DIP joint. A dose of 0.1mg of collagenase was used for injection at the DIP joint. Average 

postoperative flexion contracture at the MCP joint was 12 degrees (P>0.05), and average PIP 

joint flexion contracture was 48 degrees (P<0.05). Average DIP joint hyperextension deformity 

was 9 degrees (P<0.05). The average postoperative arc of motion at the MCP, PCP, and DIP 

joint was 80 degrees (P>0.05), 45 degrees (P<0.05), and 36 degrees (P>0.05). This correlates to 

improvement in arc of motion on average of 11 degrees at the MCP joint, 23 degrees at the PIP 

joint, and 7 degrees at the DIP joint. Average length of follow up was 5.7 months.  

Collagenase injection at the PIP and DIP joint led to statistically significant improvement in the 

degree of joint contracture, and statistically significant improvement in the arc of motion at the 

PIP joint, with a trend toward significance in the MCP and DIP joint arc of motion. While 

collagenase has been previously used for flexion contractures in Dupuytren disease, we believe it 

has a role in treating DIP joint hyperextension deformity associated with Boutonniere in 

Dupuytren disease as well. 

 

 

 

 



 

 

HS EP129. A Retrospective Analysis of Treating Dupuytren’s Disease: Acellular Dermal 

Matrix Following Fasciectomy 
Don Hoang, MD, MHS; Patrick Steven, BS; David A. Kulber, MD  

University of Southern California, Los Angeles, CA 

Various surgical treatment modalities exist for the treatment of Dupuytren disease. However, recurrence 

rates remain high following surgical treatment which range from 12 to 39%. Previous studies demonstrate 

recurrence rates as low as 12.2% with use of a full-thickness skin graft and <5% with use of acellular 

dermal matrix (ADM) as reported by a single study. We desired to further evaluate the use of ADM to 

reduce recurrence rates based on the postulate that ADM has an inhibitory effect on underlying 

myofibroblasts. We performed a retrospective cohort 

study of 68 cases undergoing open fasciectomy for 

Dupuytren disease from 2007 to 2017. Standard 

McCash technique fasciectomies of affected palmar 

and digital fascia were performed. Experimental 

group patients had a sheet of ADM (FlexHD; 

Musculoskeletal Transplant Foundation, Edison, NJ) 

sutured into the surgical bed with absorbable sutures, 

whereas control group patients were not closed with 

ADM. They were evaluated at follow-up for disease 

recurrence, defined as presence of Dupuytren tissue 

in an area previously operated on with a contracture 

greater than that recorded following the surgical 

fasciectomy, or presence of contracture requiring 

surgery. Among the cohort of 68 cases, 21 (30.0%) 

were treated with acellular dermal matrix while 47 

(70.0%) were not (Table 1). The median age was 

67.0 years (range 34 – 86). No statistical difference 

existed between each group regarding age, 

comorbidities, and distribution of fingers affected. 

The mean preoperative IP joint flexion contracture in 

the ADM group of 68.5¡ ± 28.8¡ was corrected to 

8.8¡ ±11.7¡ while the mean MCP joint preoperative 

flexion contracture of 48.3¡ ± 24.3¡ was corrected to 

6.9¡ ± 14.5¡ at postoperative examination (p-value 

<0.05). The median follow-up was 2.2 years, during 

which recurrence of contracture was observed in 1 of 

21 patients in the group receiving ADM, compared 

to 10 of 47 in the control group (p-value 0.15). While 

there was only a trend in lower recurrence rates in 

the ADM group, there were no differences in the 

incidence of minor wound complications observed. 

The adjunct placement of acellular dermal matrix 

into the wound bed following fasciectomy for 

Dupuytren disease may be an important surgical 

strategy to reduce recurrence rates as well as 

augment coverage of exposed vital structures in 

cases of severe flexion contracture. 

  



 

 

HS EP130. Electrodiagnostic Severity and Carpal Tunnel Release Outcomes: A Prospective 

Analysis 
Michael Rivlin, MD; Amir Kachooei, MD; Mark Wang, MD, PhD; Asif Ilyas, MD  

Thomas Jefferson University Hospital, Philadelphia, PA 

 

INTRODUCTION: The value of electrodiagnostic testing (EMG) severity as a prognostic 

indicator of clinical results following carpal tunnel release (CTR) remains controversial and our 

current understanding is largely limited to retrospective reviews. The aim of this study was to 1) 

prospectively evaluate the degree of symptomatic and functional postoperative improvement 

relative to preoperative EMG severity, and 2) test the hypothesis that symptom relief after CTR 

will differ based on EMG severity.  

METHODS: Consecutive cases of EMG-confirmed CTR were prospectively enrolled. Data was 

collected preoperatively, and at 2 weeks and 3 months postoperatively. Demographic, EMG 

severity (mild, moderate, or severe), surgical parameters, QuickDASH questionnaire, Symptom 

Severity Scale (SSS), Functional Status Scale (FSS), Pain Catastrophizing Scale (PCS), and 

Visual Analogue Scale (VAS) data were collected and analyzed.  

RESULTS: A total of 295 patients were enrolled. By EMG severity, there were 20 patients with 

mild, 126 with moderate, and 110 patients with severe grades preoperatively. There was a 

significant improvement in QuickDASH, SSS, and FSS scores from the pre-op to the 2-week and 

3-month post-op visits, in all categories of EMG severity (p<0.05). There was no significant 

difference by the extent of recovery by the 2-week and 3-month visit relative to EMG severity 

(p>0.05). Pain decreased dramatically at 2 week post-op, but there was no additional significant 

difference in VAS scores between the 2-week and 3-month post-op visits (p<0.05). Again, 

postoperative pain improvement occurred regardless of EMG severity. Lastly, there were no 

major complications or re-operations in any groups.  

CONCLUSION: CTR demonstrated consistently significant prospective improvement in 

functional outcomes regardless of EMG severity at 3 months. The extent of postoperative 

improvement following CTR was not statistically different between groups with differing EMG 

severity. This information can be of value to surgeons and patients as they plan surgery and 

discuss postoperative outcomes. 

 

 

 

 

 

 



 

 

HS EP131. Treatment of Total Wrist Arthroplasty Dislocation; an analysis of 38 

consecutive cases 
Gregory R Anderson, MD; Eric R Wagner, MD; Nathan R Wanderman, MD; Marco Rizzo, MD  

Mayo Clinic, Rochester, MN 

Hypothesis: There remains a paucity of information regarding the treatment outcomes of 

dislocation after total wrist arthroplasties (TWA). This study’s purpose was to assess the 

outcomes of surgical and nonoperative treatment modalities for TWA dislocations.  

Methods: Out of 445 primary TWA arthroplasties collected in a single institution’s total joints 

registry over a 35 year period, there were 38 (9%) acute dislocations that required intervention 

by a healthcare professional. The mean age was 56 (35-74), with 31 (82%) females. The 

diagnoses for the TWA dislocations included rheumatoid arthritis (n=36) or osteoarthritis/post-

traumatic arthritis (n=2). The study analyzed dislocation treatment, subsequent procedures 

needed, pain scores and range of motion at last follow-up. Dislocation was defined as 

radiographic evidence of TWA prosthetic dislocation diagnosed and treated by a fellowship 

trained hand surgeon.  

Results: Of the 38 dislocations, initial 

treatments included 31 closed reduction 

and splinting, 4 conversions to total wrist 

arthrodesis, and 3 soft tissue stabilization 

procedures involving open reduction and 

capsular tightening. Every patient initially 

treated nonoperatively or with soft tissue 

stabilization procedures alone failed 

management and experienced recurrent 

instability. Although 7 of these patients 

desired no further intervention, 22 patients 

treated nonoperatively and all 3 treated 

with soft tissue procedures eventually underwent revision TWA. Additionally, the other 2 treated 

nonoperatively were converted to arthrodesis. Ultimately, 6 patients underwent total wrist 

arthrodesis, while 25 underwent revision TWA. All 6 patients who underwent arthrodesis did not 

require further interventions, with none or mild pain at a mean 1.8 years (1-4) postoperative 

follow-up. Of the 25 revision TWAs, 5 (20%) experienced recurrent instability at a mean 3.6 

months (1-14) postoperatively. At a mean follow-up 5 years (1-15), the 2 and 5 year survival-

free of repeat instability after revision TWA for dislocation was 79% and 79%, respectively 

(Figure 1). No difference in repeat instability existed between the different implants utilized in 

the revision TWA (p=0.87). While a higher rate of repeat instability after revision TWA existed 

compared to fusion, it was not statistically significant (p=0.12).  

Summary Points: Treatment of TWA dislocation, while a rare event, is technically challenging, 

with high rates of repeat instability. Nonoperative and soft tissue stabilization procedures fail to 

restore wrist articular stability.  While revision arthroplasty leads to stable joints in 4 out of 5 

patients, our series suggests arthrodesis as the most reliable definitive treatment option for these 

patients.  



 

 

HS EP132. A Prospective Randomized Study Comparing Exparel versus Marcaine for Pain 

Management after Distal Radius Fracture Repair Surgery 
Todd Alter, BS; Frederic Liss, MD; Asif Ilyas, MD  

Rothman Institute at Thomas Jefferson University Hospital, Philadelphia, PA 

 

INTRODUCTION:  

Exparel (bupivacaine liposome injectable suspension) is an extended-release form of Marcaine 

that has experienced growing interest in recent years for its reported ability to provide longer-

lasting local analgesia effect than other local anesthetics, such as standard Marcaine (bupivacaine 

hydrochloride) injection. The purpose of the study was to compare the pain experience and 

opioid use after distal radius fracture (DRF) repair surgery performed with peri-operative 

infiltration of the local anesthesia Marcaine versus Exparel.  

METHODS:  

A prospective randomized comparison of consecutive patients scheduled to undergo DRF repair 

surgery was conducted. Patients were randomized to either Marcaine or Exparel. Patients in the 

Marcaine group received 20cc of 0.5% bupivacaine without epinephrine into the incision and 

surgical site prior to incision. Patients in the Exparel group first received 10cc of 0.5% of 

bupivacaine without epinephrine into the incision and surgical site prior to incision, then upon 

completion of the surgery and wound closure, also received 10cc of Exparel into the same site 

that had been pre-injected with Marcaine. All operations were performed with the same surgical 

technique by two participating surgeons. Daily opioid pill consumption, pain levels, and any 

adverse reactions were recorded from post-operative day 0 to day 5.  

RESULTS:  

On the day of surgery, patients in the Exparel group reported significantly lower pain levels, 3.9 

versus 5.8; and consumed significantly fewer prescribed opioid pills, 1.2 versus 2.0, compared to 

patients in the Marcaine group. However, there were no other significant differences between the 

Exparel and Marcaine groups on any of the subsequent days nor in the total number of pills 

consumed at the end of the study period, 7.5 v 8.9 pills, respectively. No major adverse reactions 

were noted in either group.  

CONCLUSION:  

Exparel use was found to result in decreased pain and opioid consumption only on the day of 

surgery, but no difference in the following five days compared to patients who received 

Marcaine. Patients in the Exparel group also consumed fewer prescribed pain killer pills on the 

day of surgery, but there was again no difference in the following days compared to patients who 

received Marcaine. The use of Exparel for DRF surgery must be weighed against its cost versus 

Marcaine alone. Patients should be prescribed 10 or fewer opioid pills post-operatively after 

DRF repair surgery to avoid over-prescribing and potential diversion. 

American Association for Hand Surgery  

ePosters  



 

 

HS EP133. Relative Tissue Oxygenation Changes are More Reliable than Clinical Exam or 

Temperature Changes for Detecting Early Tissue Ischemia 
Elizabeth M. Polfer, MD; Jennifer Sabino, MD; Isaac Fleming, CCRC, MD; Kenneth R Means 

Jr, MD 

Union Memorial Hospital - The Curtis National Hand Center, Baltimore, MD 

 

Introduction The clinical effect of not recognizing ischemia in post-traumatic and post-

operative free tissue transfers can be devastating. In a prior study, it was demonstrated that 

increased skin pigmentation results in a significant difference in the ability for board certified 

plastic and orthopaedic hand surgeons to clinically assess an ischemic limb with physical exam 

alone. For example, when monitoring the posterior interosseous artery(PIA) skin territory with 

the tourniquet insufflated for 10 minutes, 92.9% of Caucasians were correctly identified as being 

ischemic compared to only 23.3% of African Americans. We hypothesized that there are non-

invasive adjuvants to physical exam to better assess ischemia regardless of skin pigmentation. 

Methods A prospective study of healthy controls exposed to limb ischemia was conducted to 

determine if adjuvants to physical exam are reliable methods to determine ischemia regardless of 

skin pigmentation. The subjects were classified based on skin pigmentation using a defined skin 

type assessment tool(Fitzpatrick Scale), a visual color scale(Von Luschan), and self-description 

of race. Ischemia was induced by tourniquet insufflation to 250mmHg. A surface temperature 

probe and a near-infrared spectroscopy(NIRS) monitor were placed on the skin in the PIA skin 

territory. The readings from both monitors were taken at baseline and every 15 seconds 

thereafter until 10 minutes.  

Results We had 9 subjects enrolled, 2 Hispanics, 3 Caucasians, and 4 African-American. We 

found a consistently reliable decrease in the tissue oxygenation using NIRS in all patients 

regardless of skin pigmentation. On average, there was a decrease of 19.4% in tissue 

oxygenation(range 14%-25%) using NIRS with the starting oxygenation at 76.6%(range 66%-

85%) and ending oxygenation at 57.2%(range 48%-67%). There was no such decrease in the 

temperature readings. There was no significant difference in the change in NIRS tissue 

oxygenation or temperature between patients with Fitzpatrick 3, 4, and 5 skin types or when 

patients were grouped into Fitzpatrick less than and equal to or greater than 3 or less than and 

equal to or greater than Fitzpatrick 4(p>0.05). There was also no significant difference seen in 

patients with Von Luschan scores less than and equal to or greater than 20(p>0.05).  

Discussion In this study NIRS identified ischemia in all patients. It is a reliable way to non-

invasively monitor tissue ischemia regardless of skin pigmentation. The surface temperature 

probes did not identify ischemia in any patient. Our study suggests that NIRS should be strongly 

considered in patients with increased skin pigmentation when evaluating tissue for ischemia. 

 

 

 



 

 

HS EP134. Prospective Comparison of Exparel, Marcaine, and Regional Blocks and their 

Effect on Pain and Postoperative Opioid Consumption after Thumb Basal Joint 

Arthroplasty 
Andrew Miller, MD; Asif Ilyas, MD 

Rothman Institute at Thomas Jefferson University Hospital, Philadelphia, PA 

 

INTRODUCTION: Trapeziectomy alone or in combination with a suspensionoplasty technique 

is a common surgical treatment for symptomatic basal joint arthritis, but is considered one of the 

more painful procedures of the hand. Various modalities for perioperative pain control are 

employed in the endeavor to manage postoperative pain including peripheral nerve blocks and 

the infiltration of local anesthetics into the surgical site. We undertook a prospective comparative 

study with the hypothesis that peripheral nerve blocks would provide better pain control than 

local anesthesia with Marcaine or Exparel with respect to pain scores and opioid pill 

consumption.  

METHODS: All consecutive patients undergoing thumb basilar joint arthroplasty were 

prospectively enrolled and allocated to one of three perioperative anesthesia Groups: (1) 

peripheral nerve block, (2) local anesthesia with Marcaine and (3) local anesthesia with Exparel. 

Total opioid pill consumption and visual analog scale (VAS) pain scores were reported and 

collected for the first 5 postoperative days (POD).  

RESULTS: Seventy-eight patients were enrolled in the study with 27, 23 and 28 patients 

assigned to the peripheral nerve block (Group 1), Marcaine (Group 2) and Exparel (Group 3) 

groups, respectively. All groups experienced an increase in both opioid pill consumption and 

VAS scores from POD 0 to POD 1 (p<0.05). Postoperative VAS was lowest in Group 3 from 

POD 0 to 2, although not statistically significant. During the same period, except for POD 0, 

average VAS scores were highest in Group 1 (Peripheral block). However, after POD 2, VAS 

scores normalized between all Groups and decreased uniformly thereafter. Total opioid 

consumption was lowest in Group 3 (11 pills) compared to Group 1 (17 pills) and Group 2 (19 

pills) (p=0.06).  

CONCLUSION: There was a trend in all Groups towards increase postoperative pain and 

opioid consumption between POD 0 and 1. After POD 2, pain decreased uniformly in all groups. 

Total opioid consumption was found to be least in the Exparel group. Similarly, there was a trend 

towards better postoperative VAS in the Exparel group, but the trend was not statistically 

significant and did not continue beyond POD 2. Peripheral nerve blocks were not found to be 

superior in terms of postoperative pain beyond POD 0. Moreover, Peripheral nerve blocks and 

Marcaine alone had higher pain scores and opioid consumption after POD 0. The effectiveness 

of each modality, as well as their potential risks and costs, especially with peripheral nerve 

blocks, should be considered when determining the optimal strategy. 

 

 



 

 

HS EP135. TouchSurgery™: Analysis and Assessment of Validity of an Orthopedic 

Surgery Simulation “App” 
Andrew Park, MD; Jacob Tulipan, MD; Andrew Miller, MD; Asif Ilyas, MD 

Rothman Institute at Thomas Jefferson University Hospital, Philadelphia, PA 

 

INTRODUCTION: 

Surgical training has been historically built upon extensive patient-based exposure in the 

operating room under the apprenticeship model. However, there is a growing need to supplement 

surgical education with surgical simulation. TouchSurgery™ is an interactive, free, smart device 

application that aims to provide a realistic, cognitive motor skill simulation and surgical step 

rehearsal based on technique and sequential steps that are hallmarks of a given surgical 

intervention.4 The primary aim of this study was to assess program validity, content authenticity, 

training potential using the Tension Band Wire for Olecranon Fracture Touch Surgery™ (TBW) 

module.  

METHODS: 

Eighteen novices, twelve intermediates and five experts were recruited to partiicpate. All 

participants with prior experience with Touch Surgery™ were excluded. After completing the 

training modules, all participants completed the TBW modules 3 consecutive times. All study 

participants carried out the study modules on standard iPad™ tablets to ensure a similar 

operating interface. The novice cohort was also given a 12-item likert questionnaire assessing 

both face validity of the Touch Surgery module and user satisfaction with the application. The 

intermediate and expert cohorts were surveyed with a 15-item likert questionnaire, with an 

additional 3 items assessing content validity of the surgical simulations. Descriptive statistics 

were performed.  

RESULTS: 

All participants demonstrated improvement in all consecutive attempts (p< 0.05). Experts 

outperformed both intermediates and novices. When combining novice and intermediate, expert 

results were still significant for all attempts (p <0.05). All participants agreed on the utility of the 

app for surgical training and learning new operations. Both intermediates and experts agreed that 

the procedural steps were realistic. All participants agreed that the simulation module should be 

made available to all surgical trainees.  

DISCUSSION: 

All participants demonstrated improvement with their simulation module scores over all 

attempts. Comparatively, all experts demonstrated higher scores in all attempted modules. The 

results of this study confirmed validity, reproducibility, and training potential with the 

TouchSurgery™ app as a valid simulation for surgical procedures that may benefit in the 

surgical training of medical students and residents in orthopedics. 



 

 

HS EP136. Shape Modified Radial Artery Perforator Flap 
Roberto Adani, MD; Giovanna Petrella, MD; Martina Rocchi, MD 

Modena University, Modena, Italy 

INTRODUCTION  

The radial forearm flap is one of the most reliable conventional type of flaps.This is due to its 

thinness, pliability, good vascularization, relative hairlessness and good sensation that are 

suitable for various kind of surgical reconstruction.The disadvantages lies in radial artery 

sacrifice and donor-site morbidity.  

The increasing anatomical knowledge has allowed to carefully identify the perforating vessels 

starting from the radial artery and to subdivide the radial flap into two or three components 

according to the course of such perforators. This allows to fit a wide range of differently shaped 

recipient sites and permit the donor side to close primarily without any problems.  

MATERIALS AND METHODS  

From 2014 to 2016, 5 patients were treated by "shape-modified radial artery perforator flap". 

There were 4 men and a woman. Free flaps from the contralateral limb were used in 2 cases and 

pedicled flaps were used in 3 cases. The age of the patients ranged from 7 to 52 years. The 

reconstructed areas involved in 4 cases the hand and in one case the elbow. The donor site was 

primarily closed in three cases, in the remaining two, the donor site was initially protected with 

Integra and after three weeks covered with a thin dermal epithelial graft. The cause of injury had 

a traumatic origin in all cases.  

RESULTS  

All the flaps survived. We did not find any cases of necrosis, including marginal ones. Moreover, 

donor site morbidity was evaluated: very good results were highlighted when donor site closed 

directly, satisfactory results, instead, when it recovered in two steps. There were no cases of 

impaired blood circulation of the hand or cold intolerance after sacrifice of the radial artery.  

CONCLUSIONS  

Despite the limited number of patients, the method is not a demanding procedure and it is well 

adaptable to the various reconstructed areas (fingers, first web space, dorsum of the hand, and 

elbow). The flap can be considered an alternative safe method to other reconstructive techniques 

especially when reconstruction has to match the concept of "like to like". Anyway, a longer 

follow-up should definitively confirm the central role of this reconstructive technique. 

 

 



 

 

HS EP137. Results Of Unusual Indicatication In Upper Limb Replantation 
Pierluigi Tos, MD, PhD; Bruno Battiston, MD, PhD 

UOC Hand Surgery, Turin, Italy 

 

INTRODUCTION Over the years upper limb replantation of small and large segments has 

experienced a progressive widening of indications because of the improvements in reconstructive 

techniques both in emergency and in secondary surgery. While there are clear indications for 

replantation or amputation (general and local conditions of the patient and of the amputated 

segment, timing, etc.), there is on the other hand a "gray area" in which indications tend to 

depend on the "skill”, "experience" and inventiveness of the surgeon. This is true both in 

emergency and in the secondary reconstructive strategies. MATERIALS AND METHODS Over 

the past 10 years we have put together 17 cases of "borderline indications" that probably in the 

past would not have been considered for replantation: double level replantations, avulsion 

injuries, patients over 75 years of age, deglovements, longer than suggested revascularization 

time. The minimum follow-up is 1 year and each case has been analyzed using Chen’s criteria of 

assessment of residual function. All secondary procedures are pointed out. Failures are also 

reported. RESULTS In all the cases presented, the replanted segment survived. There were no 

major complications in the survived segment. Reoperation was necessary only in 20% of cases 

(tendon transfer, tenolysis). All patients said they were satisfied with the treatment. 

CONCLUSIONS The case series that will be presented could give the audience suggestions on 

how to deal with special cases and could stimulate the use of imagination in this kind of surgery 

in extreme conditions. The goal of reconstruction should be restoration of function that is better 

than prosthetic replacement. It is clear that this type of surgery can only be performed so long as 

the patient’s life is not in danger. 

 

 

 

 

 

 

 

 

 

 



 

 

HS EP138. Synpolydactyly: Analysis of Classification and Treatment 
Valeriy Shubinets, MD; Benjamin Chang, MD; Ines C Lin, MD, FACS 

Children's Hospital of Philadelphia, Philadelphia, PA 

Introduction: Synpolydactyly is a rare congenital anomaly characterized by syndactyly and polydactyly 

in the central hand.  Few studies exist on clinical presentation, classification, and treatment of this 

complex condition.  We aim to better characterize synpolydactyly hands and describe our evolution of 

management over the past 12 years.   

Materials and Methods: A retrospective chart review of synpolydactyly patients treated by two senior 

authors was conducted.  

Results:  Ten patients with synpolydactyly were identified.  Nine patients (90%) had bilateral 

involvement, which allowed analysis of 19 hands.  The majority of hands (15/19) could be categorized 

according to the recently described classification by Wall et al.  Of these, 7 hands had additional features 

such as 2nd or 4th webspace syndactyly or presence of delta phalanx in non-ring finger P1.  Some hands 

(4/19) could not be assigned a classification type either due to one hand having features of two 

classification types or not being able to tell where the duplication begins (metacarpal vs. P1).  Average 

number of surgeries for each patient was 2.1, with first surgery usually occurring between 7 and 12 

months of age.  In four patients, major complications developed consisting of flexion or angulation joint 

deformities in the digits (greater than 40 degrees).  Three patients underwent reoperations to address these 

complications, including osteotomies or soft-tissue procedures with or without K-wire fixation.  In order 

to mitigate these complications, we changed our approach to involve less aggressive removal of 

polydactylous components during the initial surgery.  In a recent patient, an osteotomy was chosen 

instead to decrease the width of the digit and improve contour without completely removing the 

duplicated portion.  

Conclusions:  Synpolydactyly is a rare congenital hand anomaly with a significant degree of variability 

in clinical presentation.  Following initial operation, complications are common, including joint flexion 

and angulation deformities in the digits.  It is not clear at this time to what degree these complications can 

be prevented, and we currently favor less aggressive bony resection at the time of syndactyly repair in 

order to hopefully achieve greater joint stability in the long run.  Long-term follow-up and more patients 

are needed for future study. 

 



 

 

HS EP139. Nerve Repair By Fresh Muscle-Vein-Combined Guides: Surgical Technique 

And Actual Indications 
Pierluigi Tos, MD, PhD; Bruno Battiston, MD, PhD, UOC  

Hand Surgery, Turin, Italy 

 

Introduction: Although autogenous nerve grafting is still considered the best method for bridging 

nerve defects, several alternative types of conduits (biological and synthetic) have been studied. 

We have demonstrated in previous experimental research that a graft made using a vein 

(providing a guide for nerve regeneration) filled with fresh skeletal muscle (to prevent vein 

collapse and support axon regeneration), gave similar results to traditional nerve grafts, in the rat. 

On this basis, we decided to use the muscle-vein-combined grafts in clinical cases not only for 

sensory nerves but also for mixed nerves in emergency. Despite continuous researches and 

surgical innovations, the treatment of peripheral nerve injuries remains a complex problem 

particularly in non sharp lesions where this kind of reconstruction is a good option of treatment. 

We report our case series and results.  

Matherial and Methods: We present a series on 16 cases operated in emergency with blount 

lesions (8 sensory and 8 mixied nerves) that are considered the . We evaluated our results by the 

criteria of the Nerve Injuries Committee of the BMRC modified by Mackinnon-Dellon. We 

classified the results in three groups Very Good: >M4 / >S3+; Good: M3 / S3-S2+; Poor: < M2 / 

< S2+.  

Results: We report good results in sensory nerves in 100% of cases; in 50% of mixed nerve we 

report good resultrs.  

Conclusions: The clinical employment of tubes as an alternative to autogenous nerve grafts is 

mainly justified by the limited availability of donor tissue for nerve autograft and its related 

morbidity. Indication are very restricted : treatment in emergency , not enough nerve graft, no 

will of the patient on harvesting a healthy nerve.  

Our retrospective study demonstrated that favourable results can be achieved either for primary 

repair of crush injured nerves when a short gap is present or in secondary procedures mainly for 

sensory nerves. An attempt of reconstruction in emergency with muscle-vein combined graft or 

alternative conduits is justified considering the possible advantages offered by this kind of nerve 

repair. Actual indications and the surgical technique will be reported. 

 

 

 

 

 



 

 

HS EP140. Fixation versus Arthroplasty for Proximal Humerus Fractures: An Analysis in 

129,150 Inpatients Over Age 50 
Avi D Goodman, MD; Joey P Johnson, MD; Alan H Daniels, MD; Justin E Kleiner, BS; Joseph 

A Gil, MD; Roman Hayda, MD 

 Brown University, Providence, RI 

HYPOTHESIS Proximal humerus fractures have long posed a difficult treatment challenge for 

orthopedic surgeons. Historically, a high rate of complications was seen with fixation of these 

fractures, though newer implants have improved these results over the past 15 years. The use of 

hemiarthroplasty (HA) and reverse total shoulder arthroplasty (TSA) have also been advocated 

as treatment options for these fractures, though indications for their use remain poorly defined. 

We seek to determine the rates of operative and non-operative interventions for closed proximal 

humerus fractures on a population level, as well as analyze complication rates and charges for 

these interventions.  

METHODS Patients with operatively-treated closed proximal humerus fractures were identified 

in the National Inpatient Sample, and demographics and hospital-related information were 

recorded. Outcomes queried included in-hospital complications (a composite of serious 

complications, including cardiac, infection, and others), in-hospital mortality, length of stay, 

transfusion status, and total hospital charges. Multivariable logistic regression was used to 

determine variables associated with greater proportion of each type of treatment and determine 

variables associated with increased rates of complications, transfusions, and mortality, as well as 

in-hospital charges.  

RESULTS For the 129,151 inpatients included, the number undergoing surgery increased over 

time, from 9,140 in 2002 to 12,840 in 2012 (p <0.0001), primarily driven by patients undergoing 

ORIF (Figure 1). Patients treated with ORIF had a shorter length of stay (6.1 vs. 6.5 days, 

p<0.0001) and a lower rate of complications (7.1% vs. 8.5%, p<0.0001) than those undergoing 

arthroplasty. Patients who underwent ORIF had significantly fewer complications than patients 

who had either rTSA (8.8%) or HA (8.6%, p=0.0003, Table 1). Charges were significantly lower 

with ORIF ($55,096) than HA ($60,976) and TSA ($75,490).  

SUMMARY 

á      From 2002-2012, both fixation and reverse total shoulder arthroplasty for proximal humerus 

fractures has become significantly more common, while the incidence of hemiarthroplasty 

decreased.  

á      Despite lower in-hospital charges and clinically similar demographics, patients undergoing 

fixation were less likely to have serious complications than patients undergoing arthroplasty.  

á      Further study is needed to determine clinically optimal and cost-effective treatment for 

proximal humerus fractures  



 

 

 

            Figure 1. Percentage of patients treated operatively, stratified by type of surgery. Of 

note, ÒTotal Shoulder ArthroplastyÓ includes reverse total shoulder arthroplasty (rTSA).  

 



 

 

HS EP141. Cost Effectiveness Comparison of Different Tourniquet Equipment in Hand 

Surgery 
BaiJing Qin, MD  

University of Massachusetts Medical School, Worcester, MA 

Introduction The volume and type of hand surgery procedures for a practicing hand surgeon 

determine the utilization cost of a tourniquet system. A survey of six hand surgeons from 

orthopedic and plastic surgery shows that some simple hand surgeries may be performed safely 

using an elastic tourniquet created from an esmarch bandage, such as removal of benign lesions, 

trigger finger and carpal tunnel release. There is no surgeon perceived differences in the creation 

of a bloodless surgical field or blood loss while using an elastic tourniquet in these cases. 

Whereas more extensive upper extremity procedures require a pneumatic tourniquet and thus 

necessitating the availability of a tourniquet machine and suitable cuffs.  

Methods Based on the expenses at our institution, models are designed to demonstrate the cost 

effectiveness of purchasing a pneumatic tourniquet system based upon the number of surgeries 

performed per year.  

Results The average variable cost (AVC) of a sterile pneumatic cuff is equal to the retail price 

(mean = $24.62, ranging = $19.90 - 30.40 for size 12 to 42-inch cuffs). With a fixed cost of 

$4,000 for a tourniquet machine, the average fixed cost (AFC) starts at $2.50 and approaches 

$0.33 per case as the volume of cases increase. The average total cost (ATC) takes in to account 

both the AVC and AFC and decreases from $32.62 to $24.95 per case with a growing practice. If 

recycled cuffs are available, the discounted ATC drops down to $10.27. In comparison, for 

surgeries that do not rely on a pneumatic tourniquet system, there is no associated fixed cost. 

Therefore, AVC and ATC are the same and is stagnant at the fix price of $4.35. Consequently, 

there is a cost saving in equipment of up to $28.27 when an elastic as opposed to a pneumatic 

tourniquet is indicated in hand surgery. Additionally, there is a small yet non-neglectable labor 

cost for the extra time of 12 to 15 seconds in the application and setup of the pneumatic 

tourniquet during surgery.  

Conclusions Our investment cost modeling shows that hand surgeons benefit most financially 

from using an elastic tourniquet when appropriate and the ATC decreases with increasing 

productivity when pneumatic tourniquet system is involved. 

  



 

 

HS EP142. Wrist Arthroscopy Has Limited Inter And Intraobserver Reliability In The 

Assessment Of Tears Of The Triangular Fibrocartilage 
Pedro Beredjiklian, MD; Kevin Lutsky, MD; Jonas Matzon, MD; Charles Leinberry, MD; Talia 

Chapman, MD; Andrew G. Park, MD 

Thomas Jefferson University Hospital, Philadelphia, PA 

 

INTRODCUTION  

Wrist arthroscopy is generally considered the “gold standard” in diagnosing triangular 

fibrocartilage complex (TFCC) injuries. There is a paucity of data examining the reliability of 

wrist arthroscopy as a diagnostic modaility for TFCC injuries. The goal of this study is to 

evaluate the inter-observer and intra-observer reliability of the diagnosis of TFCC pathology 

during wrist arthroscopy  

METHODS  

Twenty-three intraoperative videos were captured by the senior author undergoing wrist 

arthroscopy for ulnar wrist pain with or without TFCC injuries. Videos were excluded for poor 

quality, inadequate visualization, or inadequate probing of pathologic lesions. Three hand 

surgeons subsequently reviewed the videos in a blinded fashion at two timepoints separated by 

four weeks. The reviewers determined if the trampoline test was positive and if a TFCC tear was 

present. Tears were classified using a morphologic classification. Statistical measures of 

reliability including percentage agreement and weighted κ coefficient were calculated.  

RESULTS  

The three reviewers identified an average of 15 TFCC tears. The percentage of agreement 

between observers for the presence or absence of a tear was 66.7%. The average percentage of 

intraobserver agreement regarding the presence or absence of a tear was 67.4% The three 

reviewers identified an average of 11.3 positive trampoline tests. The percentage of agreement 

between observers for a positive trampoline test was 65.2%. The average percentage of 

intraobserver agreement regarding a positive trampoline test was 49.3%. In cases where all three 

reviewers agreed on the presence of a TFCC tear, the agreement regarding tear location was 

76.6%.  

CONCLUSION  

Wrist arthroscopy remains instrumental in the treatment of TFCC tears. However, given the high 

rate of disagreement between and within experienced observers, re-consideration should be given 

to its status as the “gold standard” in the diagnosis of these tears.  

 

 



 

 

HS EP143. Does Simultaneous Surgical Treatment of Dupuytren’s Contracture and Carpal 

Tunnel Syndrome Increase the Risk for Developing Complex Regional Pain Syndrome? 
Scott Nathan Loewenstein, MD; Stephen Peter Duquette, MD; Adkinson M Joshua, MD 

Indiana University, Indianapolis, IN 

 

Introduction:  

Previous observational studies have suggested that simultaneous surgical treatment of carpal 

tunnel syndrome (CTS) and Dupuytren’s contracture increases the risk for developing complex 

regional pain syndrome (CRPS). A survey of hand surgeons revealed that many would not 

consider simultaneous surgical treatment of both conditions. Our goal was to evaluate the risk for 

CRPS after simultaneous surgical treatment of CTS and Dupuytren’s contracture.  

Methods:  

All patients undergoing invasive treatment for CTS, Dupuytren’s contracture, or both (total 

66,145 patients) between 1987-2017 were identified using the Indiana Network for Patient Care 

(INPC). The INPC is a large, multi-institutional, statewide information exchange that collects 

medical information and billing data for over 17 million patients. Demographics, comorbidities, 

and 1-year post-operative incidence of CRPS were reviewed.  

Results:  

52,249, 1,616, and 139 patients underwent surgical treatment of CTS, Dupuytren's contracture, 

and simultaneous treatment of both, respectively, over the study period. There was no 

statistically significant difference in the 1-year post-operative incidence of CRPS in patients who 

had one condition treated vs. both simultaneously (0.57% vs. 0.72%, p=0.59).  

Conclusions:  

There was no statistically significant increase in the risk for CRPS in patients undergoing 

simultaneous surgical treatment of CTS and Dupuytren’s contracture. 

 

 

 

 

 

 



 

 

HS EP144. Ultrasound Accurately Measures Presence, Length and Diameter of the 

Palmaris Longus Tendon 
Christine Cleora Johnson, MD1; Emil Stefan Vutescu, MD2; Theodore T. Miller, MD3; Ogonna 

K. Nwawka, MD3; Daniel J. Johnson, BS4; Steve K Lee, MD3; Scott W Wolfe, MD5 
1Orthopaedic Surgery, Hospital for Special Surgery, New York, NY; 2Columbia, New York, NY, 
3Hospital for Special Surgery, New York, NY; 4Vanderbilt University Medical Center, Nashville, 

TN, 5Hand and Upper Extremity Surgery, Hospital for Special Surgery, New York, NY 

 

Purpose: Inadvertent harvest of the median nerve is a devestating and avoidable complication of 

harvest of the palmaris longus (PL) tendon. Accurate assessment of PL presence and dimensions 

preoperatively would minimize this risk, and simultaneously assure the harvest of adequate 

donor material for tendon graft. 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 palmaris longus tendon.  

Methods: 17 cadaveric upper extermities were studied using a LOGIQ E9 ultrasound system 

(General Electric Healthcare, Milwaukee, WI). Two board-certified musculoskeletal radiologists 

assessed the presence of the PL tendon, 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 identifed tendon absence in the remaining four specimens for a 

specificity of 100%. Ultrasound assessment of length (mean, 10.9 ± 3cm) forrelated with surgical 

measurements of tendon length (mean, 12.2 ± 3.6cm, ICC: 0.97, p<0.05). Ultrasound 

measurements of tendon diameter (mean, 0.54 ± 0.13cm) also correlated with surgical 

measurements (mean, 0.50 ± 0.13cm, ICC: 0.79, p<0.05). Intraclass correlation coefficient 

between the radiologists’ measurement of PL tendon dimensions was almost perfect (ICC: 0.97, 

p<0.05).  

Conclusion: These data demonstrate that ultrasound can determine palmaris tendon presence, 

length, and diameter with excellent accuracy and almost perfect inter-observer reliability. 

Ultrasound is a useful tool for preoperative evaluation of the palmaris longus tendon that will 

increase patient safety.  

 

 

 

 



 

 

HS EP145. Prospective Monitoring of Antibiotic Reactions in Outpatient Hand Surgery 
Kristin Sandrowski, MD; David Edelman, MS; Lauren Banner, MS; Michael Rivlin, MD; 

Christopher Jones, MD; Mark Wang, MD; Pedro K Beredjiklian, MD3 

Thomas Jefferson University Hospital, Philadelphia, PA 

Introduction:  

Administration of antibiotic prophylaxis prior to surgery has been routine practice to decrease 

the risk of postoperative wound infections. Subsequently studies have debated the benefit of 

antibiotic prophylaxis in elective orthopedic surgery compared to the potential risks including 

rash, diarrhea or more serious reactions. To our knowledge no study has prospectively followed 

patients to monitor for adverse reactions and complications following routine administration of 

antibiotics at the time of surgery.  

Materials and Methods: All patients undergoing outpatient upper extremity surgery by five 

surgeons were prospectively followed between April and June of 2017. Patients were monitor 

while at the surgical center, contacted by phone and evaluated at their two-week post operative 

visit to monitor for adverse reaction related to antibiotic administration. Patients were excluded if 

they were on antibiotics prior to surgery, if they did not receive antibiotics at the time of surgery 

or if they wished to be excluded form the study.  

Results: 411 Patients were identified, 4 were excluded due to antibiotic treatment leading up to 

surgery and 5 requested not to participate. Of the remaining 402 patients, only 7 (1.74%) 

reported adverse reactions related to antibiotic administration. Four patients reported a rash; two 

patients developed the rash during the administration of antibiotics.  

Two Patients reported diarrhea (0.5%) and one patient reported a yeast infection (0.2%). The 

patient who developed a yeast infection was discharged on a short course of antibiotics in 

addition to their preoperative dose. A total of 58 patients were discharged on a short course of 

oral antibiotics by one surgeon as part of his routine practice (14.4%).  

Conclusion:  

Despite discussion in the literature regarding the risks of preoperative antibiotic administration, 

our study found a low rate of adverse reactions with no serious complications. 

 

 

 

 

 



 

 

HS EP146. The Cost and Utility of Post-Reduction Radiographs After Closed Reduction of 

Pediatric Wrist and Forearm Fractures 
Avi D Goodman, MD; Mark Zonfrillo, MD, MSCE; Daniel Chiou, BS; Craig P Eberson, MD; 

Aristides I Cruz, Jr., MD 

Alpert Medical School of Brown University, Providence, RI 
 

Background 

Formal radiographs are frequently obtained after reduction of closed pediatric wrist and forearm fracture 

performed under mini C-arm fluoroscopy. However, their utility has not been clearly demonstrated to 

justify the increased time, cost, and radiation exposure. We hypothesized that formal post-reduction 

radiographs do not affect the re-reduction rate of pediatric wrist and forearm fractures. We further sought 

to determine the time, monetary, and opportunity costs associated with obtaining these radiographs. 

Methods 

Following Institutional Review Board approval, 119 consecutive patients presenting to our urban, Level I 

pediatric trauma center from April 2015 Ð September 2015 with isolated, closed wrist and forearm 

fractures that required sedation and reduction. All patients were treated with a standard protocol, 

including sedation and reduction using mini C-arm fluoroscopy, followed by formal post-reduction 

radiographs. Demographic and injury variables were collected, along with incidence of re-reduction and 

need for future surgery. Time intervals for sedation, awaiting x-ray, and total encounter periods were 

noted, as were total direct and variable indirect costs from our institutionÕs cost accounting database. 

Marginal time and monetary costs were calculated, and opportunity costs were 

calculated for the time spent obtaining the post-reduction radiographs.  

Results 

Of 119 patients with isolated, closed wrist 

or forearm fractures, none required re-

reduction after initial reduction using 

sedation and mini C-arm fluoroscopy. Post-

reduction radiographs required an average of 26.2 minutes beyond the end of sedation, or 7.3% of the 

encounter time and cost. The direct cost of the x-ray was 2.6% of the encounter cost. With our 

institutionÕs annual volume, this time could have been used to see an additional 656 patients per year.  

Conclusions 

Post-reduction formal radiographs did 

not result in changes in management (in 

the form of re-reduction), and that their 

use consumes 7.3% of the encounter 

time and cost. With the proliferation of 

digital fluoroscopy, with high-quality, 

real-time, point of care images that can 

be saved to the medical record, this final step may be unnecessary, as its use has been shown elsewhere to 

improve quality of reduction, decrease the need for operative treatment, decrease radiation exposure, and 

allow for a shorter consultation time. As wrist and forearm fractures account for up to half of pediatric 

fractures (and cost up to $2 billion annually), any meaningful improvement may have a substantial impact 

on health economics. Pediatric patients with isolated, closed wrist or forearm fractures do not routinely 

need formal radiographs after reduction under mini C-arm fluoroscopy.  

 



 

 

HS EP147. A New Technique for Patient Positioning during Olecranon Fixation 
Kristin Sandrowski, MD; Eric M Padegimas, MD; Michael Rivlin, MD 

Thomas Jefferson University Hospital, Philadelphia, PA 

Introduction: 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. Prone and lateral positioning can be associated with increased complications in older 

patients, those with additional comorbidities or elevated body mass index. Supine  positioning 

requires an assistant, the use of an arm board or table for appropriate exposure of the olecranon. 

We describe an easy and quick surgical set-up that provides good exposure to the operative site 

and stable positioning of the arm.  

Technique: 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). 

   

Figure 1                                                      Figure 2                                                             

Next the arm is hung with finger traps to allow placement of a tourniquet with a10-10 drape as 

proximal as possible (figure 2). 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 (Figure 3). To further secure the arm, the esmark is wrapped 

around the paint rollers, behind proximal humerus, and tied (figure 4).  

 



 

 

Figure 3                                     Figure 4                                                                              

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 (figures 5A&B).  

 

Figure 5                                     A                                                   B 

Conclusion: 

Appropriate positioning during operative fixation of the olecranon can be challenging and 

timely. Our technique allows for patients of different  age, BMI and comorbidities to be 

positioned without the increased risks associated with prone and lateral positioning. Further this 

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

 

 

 

 

 

 

 

 

 

 



 

 

HS EP148. Functional Tests vs Patient-Reported Outcomes in Predicting Thumb CMC 

Arthritis Progression: a Prospective, Longitudinal Study 
Joseph A. Gil, MD; Justin E Kleiner, BS; Joseph Crisco, PhD; Amy Ladd, MD; Arnold Peter C 

Weiss, MD,  

Brown University / Rhode Island Hospital, Providence, RI 

INTRODUCTION 

The purpose of this study is to examine functional variables and patient reported outcomes over 

time to determine their relation to the radiographic progression of CMC OA. Specifically, we 

asked (1) are functional assessments or patient reported outcomes more sensitive for identifying 

progression of CMC OA at 1.5 and 3 year follow-up, and (2) which specific functional 

assessment or patient reported outcome most strongly correlated with radiographic progression 

of CMC OA.  

METHODS  

91 subjects with early symptomatic and radiographic thumb CMC OA and 46 asymptomatic 

healthy control subjects were recruited in a multi-site prospective, longitudinal case-control 

study. Demographic information, comprehensive history, plain film radiographs, functional test 

assessments and patient-reported outcome questionnaires were collected on all 137 subjects. 

Linear regression models were used to correlate progression of CMC OA with the percent 

change of force with functional testing and percent change in patient-reported scores.  

RESULTS  

After adjusting for age, sex, and dominance was used for data collection, the linear regression 

model demonstrated that lateral key pinch and lateral grasp at baseline were significant 

predictors for thumb CMC OA (P=0.0311 and P=0.0115, respectively). Functional variables 

were more strongly correlated with OA progression, correlating with 18.8% of OA progression 

at 18 months, compared to 4.2% for patient reported variables. This relationship was also present 

at 3-year follow-up, where functional variables correlated with 21.9% of progression, compared 

with 5.7% for patient reported variables. Of the individual tests, lateral grasp and lateral key 

pinch most correlated with OA progression, with 7.1% and 5.8% of the 18-month progression in 

OA respectively. Three-year OA progression presented equally between male and female 

subjects (P=0.8712); between dominant and non-dominant wrists (P=0.1595); and between obese 

and non-obese subjects (P=0.7757). 

SUMMARY  

Functional assessments are more strongly correlated with OA progression than patient reported 

outcomes at 1.5-year and 3-year follow up. Of the individual tests examined, lateral grasp and 

lateral key pinch most correlated with OA progression. 

Table 1. Correlation of functional tests and 

patient-reported variables with OA progression. 

 

Percent of OA progression 



 

 

explained 

 

Variable 1.5 year 3 year 

Overall 

All Variables 19.70% 21.93% 

All Functional 18.77% 9.87% 

All Patient 

Reported 4.19% 5.71% 

Functional 

Tests 

Lateral grasp 7.11% 3.71% 

Lateral key 

pinch 5.79% 4.27% 

Standardized 

Jamar grip 

strength 1.98% 0.00% 

2 finger pinch 1.13% 1.14% 

3 finger pinch 0.06% 1.97% 

Customized 

pinch 0.06% 0.63% 

Jar twist 0.00% 0.17% 

Patient 

Reported 

Outcomes 

PRWHE 1.12% 0.16% 

AUSCAN 

function 0.19% 0.93% 

AUSCAN 

pain 0.06% 0.61% 

 

 

 

 

 

 

 

 

 

 

 



 

 

HS EP149. High Survivorship and Few Complications With Cementless Total Wrist 

Arthroplasty at a Mean Followup of 9 Years 
Joseph A. Gil, MD; Robin N. Kamal, MD; Eugene Cone, MD; Arnold Peter C. Weiss, MD 

Brown University / Rhode Island Hospital, Providence, RI 

Background The purpose of this investigation is: (1) to report ROM and pain scores after wrist 

reconstruction with cementless fourth-generation TWA at a mean followup of 9 years (range, 

4.8-14.7 years). (2) To report complications of a cementless fourth-generation TWA and the 

cumulative probability of not undergoing a revision at a mean followup of 9 years. 

Methods This is a retrospective case series of 69 patients who were treat for pancarpal wrist 

arthritis between 2002 and 2014 (Figure 1). The mean age of the 39 patients who had TWA was 

56 ± 8.9 years (range: 31-78) at the time of surgery; 36 were women and three were men. The 

patients who underwent TWA were seen at a minimum of 4 years (mean, 9 years; range, 4-15 

years).  Pain and ROM were gathered before surgery as part of clinical care, and were measured 

again at latest followup; at latest followup, radiographs were analyzed (also by the senior author) 

for evidence of loosening, defined as any implant migration compared with any previous 

radiograph with evidence of peri-implant osteolysis and bone resorption. Subjective pain score 

was assessed by a verbal pain scale (0-10) and ROM was measured with a goniometer. 

Complications were determined by chart review and final examination. Kaplan Meier survival 

analysis was performed to estimate the cumulative probability of not undergoing a revision.     

Results The mean preoperative active ROM was 34o±18¡ flexion and 36±18¡ extension. 

Postoperatively, the mean active ROM was 37¡ ± 14¡ flexion and 29¡ ± 13¡ extension. The mean 

difference between the preoperative pain score (8.6 ± 1.2) and postoperative pain score (0.4 ± 

0.8) was 8.1 ± 1.9 (p < 0.001).  Implant loosening occurred in three (7.7%) patients. No other 

complications occurred in this series.  Kaplan-Meier survivorship analysis estimated the 

cumulative probability of remaining free from revision as 78% (95% CI, 62%-91%) at 15 years 

(Figure 2).  

Conclusion Cementless fourth-generation TWA improves pain while generally preserving the 

preoperative arc of motion.  The cumulative probability of remaining free from revision at 14.7 

years after the index procedure is 77.7% (95% CI, 62.0%-91.4%). Future studies should compare 

alternative approaches for patients with endstage wrist arthritis; such evaluationsÑwhich might 

compare TWA implants, or TWAs with arthrodesisÑwill almost certainly need to be 

multicentered, as the problem is relatively uncommon.  

Figure 1  

 

Figure 2  

 



 

 

HS EP150. Are Prophylactic Antibiotics Necessary to Prevent Infections in Pediatric Nail 

Bed Injuries? 
Lillia N Steffenson, BS; Kevin J. Little, MD; Ann R. Schwentker, MD 

Cincinnati Children's Hospital Medical Center, Cincinnati, OH 

Introduction: Previous studies of tuft fractures in adults have demonstrated that prophylactic 

antibiotics provided no additional benefit in reducing infection rates. However, there are few 

studies evaluating the effectiveness of antibiotic prophylaxis in pediatric patients with tuft 

fractures, and evidence to date has been inconclusive. This retrospective study was conducted to 

determine the efficacy of antibiotic prophylaxis in the treatment of tuft fractures in pediatric 

patients.   

Materials and Methods: A retrospective chart review was conducted of patients from 2010-

2016. Patient details were collected from the electronic medical record with IRB approval. 

Inclusion criteria for participants were crush injury to fingertip, evaluation and treatment within 

12 hours of injury, and at least one clinical follow up visit after three days. Exclusion criteria 

were existing antibiotic or steroid therapy at time of injury, bite injury to finger, or Seymour 

fracture. Antibiotic prophylaxis and rates of infection were compared between two groups of 

patients. Data was analyzed using descriptive statistics, FisherÕs exact test, relative risk, and 

odds ratio with 95% confidence intervals.  

Results: 395 patients with a total of 416 crush injuries to the fingertip met inclusion criteria. 

There were 233 male and 162 female patients with a median age of 5 years (range 10 months to 

20 years) Prophylactic antibiotics were prescribed in 84.3% of injuries. There were a total of 8 

infections noted, with 5 out of 351 (1.4 %) cases treated with antibiotics and 3 out of 65 (4.6%) 

cases where antibiotics were not prescribed (p=0.114 FisherÕs exact test). The odds ratio for 

developing an infection without prophylactic antibiotics was 3.35 (95% CI (0.78-14.37)). 

Despite similar rates of antibiotics use between groups, there was no association between rate of 

infection and severity of the injury, identifiable fracture on radiographic imaging, or whether the 

injury occurred in a clean versus contaminated setting.    

Conclusions: Antibiotic prophylaxis failed to significantly reduce the rate of infection in our 

sample, although there were fewer patients treated without antibiotics.  Further, well-powered 

prospective studies are needed to fully evaluate the efficacy of antibiotic prophylaxis in pediatric 

patients.  

   

Table  Infection factors evaluated  

   Characteristics     No infection (N=408)  Infection (N=8)  Odds Ratio   (95% CI)  

Sex  

     

 

Male  240 (98.0)  5 (2.0)  0.86  (0.20, 3.64)  

 

Female  168 (98.2)  3 (1.8)  

 

p=0.83  

Injury setting  

     

 

Clean  302 (98.4)  5 (1.6)  1.70  (0.40, 7.28)  

 

Contaminated  106 (97.2)  3 (1.4)  

 

p=0.47  

Fracture  

     

 

Yes  82 (97.6)  2 (2.4)  0.75  (0.15, 3.81)  

 

No  326 (98.2)  6 (1.8)  

 

p=0.73  



 

 

HS EP151. A New Prototype of Dynamic External Fixator for the Metacarpophalangeal 

Joint 
Francesco Kostoris, MD1; Andrea Poggetti, MD2; Francesco Addevico, MD2; Luigi Murena 

MD1  
1Trieste University, Trieste, Italy; 2Pisa University, Pisa, Italy 

 

Introduction Intraarticular fractures of the metacarpophalangeal joint are relative infrequent. If 

the articular surface involved is less than 20% some authors suggest a nonoperative treatment 

with a buddy taping. If the amount of the articular surface involved is more than 20% surgical 

treatment should be considered. ORIF has proven to be effective but is often complicated by 

stifness. The purpose of our study is to present a new prototype of dynamic external fixator 

created with K wires that could allow immediate active mobilization. Materials and methods We 

describe a new frame made by K wires that provides a constant distraction during flexion and 

extension of the metacarpophalangeal joint. This frame was implanted in three specimens. We 

studied the effectiveness of this device in different patterns of fracture: fracture of the base of the 

proximal phalanx and in the fracture of the metacarpal neck. Results Acting on the tendon in 

order to simulate active ROM, a 45° of flexion was possible; passively a wider range of motion 

was obtained. We studied the effectiveness of this device under fluoroscopy: a constant 

distraction was provided both in flexion and in extension making possible to apply the 

ligamentotaxis even to the metacarpophalangeal joint. The main indication of this device is to 

manage intraarticular fractures, even multifragmentary, of the metacarpophalangeal joint that 

could be treated with ligamentotaxis. In addition this device could be useful even in the 

metacarpal neck fractures that are treated with retrograde K wires: the frame allows early 

movement without compromising stability. Conclusion We created a frame that is simple and 

fast to implant for the surgeon. It is cheap because is made by simple materials such as K wires. 

The results are encouraging; this device could allow early active mobilization even in the 

metacarpophalangeal joint.  

 

 

 

 

 

 

 

 

 



 

 

HS EP152. The Adequacy of Emergency Room (ER) and Urgent Care Center (UCC) 

Radiographs for Pediatric Upper Extremity Injuries 
Karan Dua, MD1; Eric Margulies, BS2; Nathan N. O'Hara, MHA2; Joshua M. Abzug, MD3 
1State University of New York, Downstate Medical Center, Brooklyn, NY; 2University of 

Maryland School of Medicine, Baltimore, MD; 3Department of Orthopaedics, University of 

Maryland School of Medicine, Baltimore, MD 

 

Introduction Emergency room (ER) and urgent care center (UCC) providers are most 

commonly the first evaluators of acute pediatric upper extremity injuries, including obtaining 

radiographs. After evaluation of these patients in the ER/UCC, they are referred to hand surgeons 

for further evaluation, who sometimes need to obtain additional radiographs. Additional 

radiographs increase the length of the visit, the healthcare costs associated with the injury, and 

the radiation exposure to the patient. The purpose of this study was to determine the adequacy of 

the initial radiographs obtained by ER and UCC providers for pediatric upper extremity injuries.  

Materials and Methods A prospective study was performed of patients who presented to the 

pediatric upper extremity office for injury evaluation after being seen at an outside ER/UCC, 

during which radiographs were obtained. The adequacy of the initial radiographs was determined 

in a binary fashion with images deemed ‘adequate’ if no additional radiographs were obtained, 

and considered ‘inadequate’ if the senior resident or attending physician ordered new 

radiographs. Patients who required additional radiographs to assess a potential loss of reduction 

were excluded from the study. The duration of the office visit was recorded for all patients.  

Results 51 patients were enrolled of in the study. The average number of radiographs obtained 

by an outside ER/UCC was 2.9 (SD=0.87). Fifty-three percent (n=27) of ER/UCC radiographs 

were deemed adequate and 47% (n=24) were considered inadequate. Patients with inadequate 

radiographs required an average of 3.4 (95% CI: 2.7-4.0) additional images. The most common 

reasons for repeat radiographs were missing views (n=8, 33.3%), an inadequate lateral view 

(n=7, 29.2%), and poor image quality (n=4, 16.7%). Patients with adequate images had a 

significantly shorter clinic visit time (p <0.0001) compared to patients with inadequate 

radiographs, with a mean difference of 32.0 minutes (95% CI: 22.4-41.6). Preliminary analysis 

showed physician assistants took a lower proportion of inadequate images compared to 

physicians and nurse practitioners. There was a trend in hand/finger radiographs being more 

adequate.  

Conclusion ER/UCC pediatric upper extremity injury radiographs are often insufficient to 

permit the adequate diagnosis and treatment by surgeons. Repeat injury radiographs require 

longer clinic visits for the patient and family, increase the financial cost to the overall healthcare 

system, and increases radiation exposure to the patient.  

ER/UCC providers would benefit from better education regarding how to optimize the 

radiographs obtained during acute pediatric upper extremity injury evaluations, which would 

lower patient morbidity and healthcare costs. 

 



 

 

HS EP153. National Trends for the Practice of Utilizing Prophylactic Antibiotics in 

Pediatric Nail Bed Injuries 
Lillia N Steffenson, BS; Kevin J. Little, MD; Ann R. Schwentker, MD 

University of Cincinnati, Cincinnati, OH 

Introduction: Evidence regarding the efficacy of prophylactic antibiotics to prevent infection in the setting of 

pediatric tuft fractures has been inconclusive. However, the few studies published to date suggest there may not be 

any additional benefit in infection prevention with antibiotic prophylaxis, which is consistent with adult studies. This 

study was conducted to determine if current treatment practices reflect the available evidence and whether there was 

any difference in reported and observed treatment practices among respondents or at our tertiary care pediatric 

facility.  

Materials and Methods: A survey to assess current treatment practices among physicians was distributed to 

members of the American Association for Hand Surgery. Respondents were asked to indicate their treatment 

preference in various injury scenarios of increasing severity. Incomplete responses were excluded. In addition, a 

retrospective chart review was conducted of patients treated at our facility from 2010-2016 for comparison. Patient 

details were collected from the electronic medical record with IRB approval. Data were analyzed using descriptive 

statistics and chi squared analysis of proportions with 95% confidence intervals.  

Results: There were a total of 104 survey respondents with 89% having fellowship training in hand surgery. Overall, 

responses followed a predictable trend of increasing antibiotic prophylaxis with increasing injury severity. However, 

those who indicated their specialty as Plastic Surgery were significantly less likely to prescribe antibiotic 

prophylaxis in the proposed scenarios compared to those who indicated their specialty as either Hand Surgery or 

Orthopaedic Surgery. Additionally, observations from our retrospective sample (n=218 injuries treated) 

demonstrated significantly higher rates of antibiotic prophylaxis in mild injuries compared to treatment 

recommendations of survey respondents.  

Conclusions:  The available literature does not conclusively support nor refute the use of prophylactic antibiotics for 

pediatric tuft and nail bed injuries. Plastic surgeons are more likely to treat these injuries without prophylactic 

antibiotics in these scenarios, especially with more severe injury, but response sizes were limited. Additionally, 

when compared to these reported national trends, 

prophylactic antibiotics were prescribed more frequently 

at our institution. Further studies are planned to better 

evaluate under which conditions prophylactic antibiotics 

are indicated in pediatric tuft fractures and nail bed 

injuries.  

   

 

 

 

 

Table  Proportion of Respondents Who Would Not Recommend 
Antibiotic Prophylaxis for Each Scenario  

   

Plastic Surgery 

(N=5)  

Hand Surgery 

(N=78)  Difference     
Q2  100.0%  83.3%  16.7%  p=0.323  

Q3  100.0%  69.2%  30.8%  p=0.1437  

Q4  100.0%  36.8%  63.2%  p=0.0057  
Q5  60.0%  15.8%  44.2%  p=0.014  

Q6  60.0%  19.7%  40.3%  p=0.037  

Q7  60.0%  3.9%  56.1%  p<0.0001  



 

 

HS EP154. Complications After Distal Radius Fracture Treatment 
Adeyemi A Ogunleye, MD, SM; Donna Fewell, MD; Milton B. Armstrong, MD, FACS; 

Fernando Herrera, MD 

University of South Carolina, Charleston, SC 

Introduction: Distal radius fracture is a common fracture of the upper extremity. The purpose of 

our study was to compare complication rates for distal radius fracture treated operatively versus 

those treated non-operatively at a single academic institution over a 5 year period.  

Methods: All patients presenting to the clinic or emergency room at a university-hospital hand 

service between 2010 and 2015 were included in the study. Preoperative radiographs were 

analyzed and the patients were managed by surgeon preference and evaluated postoperatively 

using pain scores and Disabilities of Arm, Shoulder and Hand scores. The operative and non-

operative management groups were compared based on clinical outcomes.  

Results: A total of 171 distal radius fractures in 169 patients were treated over the 5-year period 

of the study. 44 (25.7)% of the patients were managed non-operatively with casting, 26 (15.2%) 

with closed reduction and pinning, and 116 (67.8%) with open reduction and plating. Mean 

follow-up was 4.9 months. The most common complication was median neuropathy (6 patients), 

followed by persistent pain and loss of reduction. There was no significant difference in 

complication rates (p=0. 18) or pain scores (p=0.56) between the operative and non-operative 

management groups.  

Conclusion: After adjustment for fracture severity, operative and non-operative management of 

distal radius fractures resulted in similar clinical outcomes. 

 

 



 

 

HS EP155. Iatrogenic Radial Artery Injuries: Variable Injury Patterns, Treatment Times, 

and Outcomes 
Chase A Arbra, MD; Jon Simon Ivey, MD; Fernando Herrera, MD 

University of South Carolina, Charleston, SC 

Introduction Hand ischemia as a result of radial artery catheterization, performed for either 

invasive blood pressure monitoring or cardiac catheterization, is a rare but devastating 

complication.  The injury patterns, diagnostic modalities and treatment decisions have not been 

well characterized in the literature.  Our objective was to identify those patients with 

complications from radial artery access and determine an algorithmic approach to management 

of these complex problems.  

Materials and Methods A retrospective chart review was performed to identify patients 18 

years of age or older from 2006-2016 with iatrogenic radial artery injuries.  Those with traumatic 

injuries and brachial or axillary artery injuries were excluded.  Data was collected on patient 

demographics, diagnosis, timing of presentation (acute vs chronic), mechanism of injury, 

diagnostic imaging utilized, type and timing of intervention, and long-term hand function.  

Statistical analysis was performed, using a p-value of 0.05 for significance.  

Results Eighteen patients were identified in the 10-year study period, with a median age of 62.5 

[49.8,68.8] years. There were 12 (67%) radial artery thromboses and 6 (33%) pseudoaneurysms.  

Nine cases (50%) occurred following cardiac catheterization, while the other nine were after 

arterial line insertion.  Fourteen patients presented with acute symptoms. Eleven patients (61%) 

required surgical intervention.  Of the patients with acute thrombosis (11), 7 had signs of hand 

ischemia (64%). All but one patient with signs of hand ischemia underwent urgent surgical 

intervention (thrombectomy/repair of radial artery or radial artery resection and vein grafting).  

One patient (5.6%) underwent radiocarpal amputation due to late presentation.  Treatment 

decisions stratified by injury type can be seen in Table 1.  None of the patients with 

pseudoaneurysms had any long-term hand dysfunction, compared to two thrombosis patients: 

one amputation, one patient with persistent median neuropathy.  

Conclusions Radial artery iatrogenic injuries are rare, but may be associated with significant 

morbidity if perfusion is compromised.  Treatment is determined by injury type and presence of 

hand ischemia.  

  

  

Table 1: 

Manageme

nt of 

Iatrogenic 

Radial 

Artery 

Injuries, 

by Injury Type  

Injury Type  

Observation 

n (%)  

Therapeutic 

Anticoagulation 

n (%)  

Mechanical 

Thrombectomy 

n (%)  

Arterial 

Resection/Repair 

n (%)  

Amputation 

n (%)  

Radial Artery 

Thrombosis 

(n=12)  

2 (16.7%)  4 (33.3%)  4 (33.3%)  1 (8.3%)  1 (8.3%)  

Radial Artery 

Pseudoaneurysm 

(n=6)  

1 (16.7%)  0 (0%)  0 (0%)  5 (83.3%)  0 (0%)  



 

 

HS EP156. Setting and Outcomes in Finger Replantation following Pediatric Traumatic 

Amputations: National Study of 3,090 Patients 
Neill Yun Li, MD; Justin E Kleiner, BS; Andrew Paul Harris, MD; Avi D Goodman, MD; Julia 

A. Katarincic, MD 

Brown University, Providence, RI 

 

INTRODUCTION: Setting and outcomes of pediatric digit replantations following traumatic 

amputations have not been described through a national pediatric database. We sought to 

determine hospital characteristics, length of stay, cost, and in-hospital complications associated 

with replantation and amputation procedures along with risk factors for subsequent revision 

procedures.  

MATERIALS&METHODS: The Kid’s Inpatient Database (KID) from the Healthcare Cost and 

Utilization Project (HCUP) for 2000 to 2012 were queried for traumatic amputations of the 

thumb or finger (ICD-9: 885.0, 886.0). Subjects were then separated into replantation (ICD-9-

CM: 84.21, 84.22) and revision amputation (ICD-9-CM: 84.01, 84.02) groups. Those who 

underwent replantation were further divided into revision amputation (ICD-CM: 84.01, 84.02) 

and/or microvascular revision (ICD-9-CM: 39.3, 39.4). Age, sex, digit(s), cost, length of stay, 

and hospital characteristics were extracted. In-hospital complications (wound dehiscence, 

infection, thrombosis, cardiac, respiratory, urinary) were defined with ICD-9 codes. Fisher’s 

exact tests and multivariable regressions were used with p values < 0.05 determined to be 

significant a priori.  

RESULTS: From 2000 to 2012, traumatic digit amputations occurred in 3,090 pediatric patients 

with 1,950 (63.1%) patients undergoing revision amputation and 1,140 (36.9%) undergoing 

replantation. Multivariable regression demonstrated no variation in replantation rates by year (p 

= 0.17). Public hospitals were less likely to perform replantations than private hospitals (OR = 

0.556, 95% CI: 0.327-0.945, p<0.05). No difference was seen between urban teaching and urban 

non-teaching hospitals performing replantations. Replantation did vary significantly by hospital 

location where rural hospitals performed a lower rate of replantations than urban hospitals 

(OR=0.436, 95% CI: 0.268-0.71, p<0.01). Mean replantation charges ($40,468, 95%CI: 

$36,096.18-$44839.82), length of stay (4.81 days, 95%CI: 4.44-5.18days), and in-hospital 

complication rates (13.26%, 95%CI: 10.79% - 15.7%) were significantly greater than amputation 

($25,185, 95%CI: $22,793.64 - $27,576.36; 2.76 days 95% CI: 2.51 – 3.01days; 3.22%, 95% CI: 

2.04% – 4.40%) (p < 0.001). Following replantation, 237 (20.8%) underwent revision 

amputation, 209 (18.3%) with vascular revision, and 388 (34%) required vascular revision and/or 

amputation. Multivariable regression demonstrated that older patients, males, and recent 

treatments were significantly associated with increased rate of revision following replantation (p 

< 0.05).  

CONCLUSIONS: Older patients, males, and recent treatment were at greater risk for revision 

procedures without significant influence from hospital setting. Total charges, length of stay, and 

complication rates were significantly greater with replantation than with revision amputation. 

Appropriate patient selection, resources, and experience to pursue such procedures must be taken 

into account to provide optimum outcomes for pediatric replantations. 



 

 

HS EP157. Distal Radioulnar Joint Replacement with Wrist Arthrodesis: Long-term 

Follow-up 
Shih-Heng Chen, MD1; Jonathan Lans, MD2; Jesse Jupiter, MD2; Luis R. Scheker, MD3 
1University of Louisville School of Medicine, Louisville, KY; 2Massachusetts General Hospital, 

Boston, MA; 3Kleinert Kutz Hand Care Center, Christine M. Kleinert Institute for Hand and 

Microsurgery, Louisville, KY 

Introduction: Radiocarpal or midcarpal arthritis can occur simultaneously with arthritis of the 

distal radioulnar joint (DRUJ), leading to functional impairment of the wrist. Treatment often 

involves wrist arthroplasty or arthrodesis either with simultaneous or secondary procedures 

addressing the DRUJ. Successful treatment of solitary DRUJ arthritis with DRUJ replacement 

has been reported. However, outcomes in patients with arthrodesis of the wrist is lacking. 

Surgery in these wrists is challenging because surgical scarring and advanced bone deformities 

make implant positioning more difficult. Therefore, the aim of this study was to evaluate the 

long-term outcomes in patients that underwent total wrist arthrodesis and DRUJ replacement 

after multiple prior wrist surgeries.   

Methods:  We prospectively enrolled patients that underwent total wrist arthrodesis and 

replacement of the DRUJ either simultaneously or during separate procedures from 1999 to 

2012. We included 14 patients with an average age of 44.4±8.5 years. As objective outcomes, 

range of motion, weight-bearing ability, grip strength was measured. For the subjective 

outcomes, we used an analogue pain score and the Disabilities of the Arm Shoulder and Hand 

(DASH) scores. We performed bivariate analysis to compare preoperative and postoperative 

outcomes.   

Results: At an average follow up of 7.1 years (range 1-15 years). The average range of motion 

and weight lifting ability significantly improved.  As for the subjective evaluations, postoperative 

pain scores improved significantly as did the DASH scores.  

Conclusion: Distal radioulnar joint replacement with a semi-constrained prosthesis combined 

with wrist arthrodesis is an effective method to restore the function of the wrist and forearm that 

has been sacrificed by various salvage procedures.  

 



 

 

HS EP158. Variation Among Pediatric Hand Surgeons When Diagnosing and Treating 

Distal Radius Fractures 
Karan Dua, MD1; Nathan N. O'Hara, MHA2; Joshua M. Abzug, MD3 
1State University of New York, Downstate Medical Center, Brooklyn, NY; 2University of 

Maryland School of Medicine, Baltimore, MD;  3Department of Orthopaedics, University of 

Maryland School of Medicine, Baltimore, MD 

 

Introduction Distal radius fractures are the most common injury in the pediatric population, but 

radiographic examination and classification of these fractures are not standardized. A recent 

study found poor agreement among pediatric orthopaedic surgeons when diagnosing and treating 

these fractures. The authors predict substantial variation also exists among pediatric hand 

surgeons when diagnosing and treating pediatric distal radius fractures.  

Materials and Methods Ten pediatric hand surgeons who commonly treat pediatric distal radius 

fractures at different institutions reviewed 100 sets of posteroanterior (PA) and lateral pediatric 

wrist radiographs. The surgeons were asked to complete a questionnaire describing the fractures, 

the type of treatment they would recommend and the recommended length of immobilization. 

Additionally, the surgeons were asked when the next follow-up visit would be scheduled for, and 

whether or not they would obtain new radiographs at the subsequent and final follow-up visits. 

Kappa statistics were performed to assess the agreement amongst examiners with the chance 

agreement removed. Strength of agreement was determined based on guidelines outlined by 

Landis and Koch. Kappa values of <0.00 were considered poor agreement, 0.00 to 0.20 slight 

agreement, 0.21 to 0.40 fair agreement, 0.41 to 0.60 moderate agreement, 0.61 to 0.80 substantial 

agreement, and 0.81 to 1.00 almost perfect agreement.  

Results Fair agreement was present when diagnosing and classifying the distal radius fractures 

(K = 0.312). Diagnoses included torus, greenstick, Salter-Harris II, and extra-physeal fractures. 

There was also only fair agreement regarding the type of treatment that would be recommended 

(K = .242) and slight agreement regarding the length of immobilization (K = .187).  

Slight agreement was present regarding when the first follow-up visit should occur (K = .188), 

and fair agreement on whether or not new radiographs should be obtained at the first follow-up 

visit (K = .396), and if radiographs were necessary at the final follow-up visit (K = .368). 

Surgeons had slight agreement regarding stability of the fracture (K = .139).  

Conclusion The inter-reliability among pediatric hand surgeons of diagnosing pediatric distal 

radius fractures showed only fair agreement. Both pediatric orthopaedic surgeons and hand 

surgeons have wide variation in the treatment of pediatric distal radius fractures. Better 

classification systems of pediatric distal radius fractures are needed that standardize the treatment 

of these injuries in order to provide the best health outcomes. 

 

 



 

 

HS EP159. Pathologic Fractures in Primary Bone Neoplasms of the Fingers 
Kamilcan Oflazoglu, MD; Jonathan Lans, MD; Neal C Chen, MD; Santiago Lozano-Calderon, 

MD PhD 

Massachusetts General Hospital, Boston, MA 

Introduction: Primary bone tumors of the hand may present as incidental findings or  as pathological 

fractures. The aim of this study was to identify predictors for pathological fractures in neoplasms 

affecting the bones of the fingers.  

Methods: We retrospectively identified 131 histologically confirmed neoplasms affecting the bone, 97 

phalanges and 34 metacarpals, over a 13-year period. The mean age at presentation was 42 years and 57% 

of the patients were female. Most tumors (84%) were benign bone neoplasms and the remainder were 

primary bone sarcomas. Tumors were located most frequently in the long finger (27%), ring finger (23%) 

and small finger (23%). Predictors evaluated included demographics, clinical information, tumor size, 

Enneking and Lodwick-Madewell classifications. All explanatory variables with a p-value of <0.10 in 

bivariate analysis were analyzed using a multivariable logistic regression model to identify factors 

independently associated with pathologic fractures.  

Results: Forty-two percent of the tumors presented as a pathologic fracture. The small finger was 

independently associated with pathologic fractures compared to the other fingers (OR 4.8, p=0.0050). 

Fractures of the small finger were caused by no or minor trauma in >50%. tumors in the metacarpal bone 

were less likely to fracture compared to the proximal phalanx, (OR=0.21, p=0.0070).  

Conclusions: Primary benign or malignant bone tumors located in the small finger are at risk for 

pathologic fracture.  It may be reasonable to treat these tumors earlier to prevent sequelae of pathologic 

fracture.  

 



 

 

HS EP160. Dorsal Plate Fixation for Distal Interphalangeal Joint Arthrodesis of the 
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Introduction: Arthrodesis is generally the most accepted surgical option for treatment of 

degenerative and traumatic conditions involving the DIP joint of the fingers or the IP joint of the 

thumb. Ideal position of arthrodesis is thought to be slightly flexed in order to improve power, 

fine pinch, and grip post fusion. However, surgeons commonly ignore this recommendation in 

favor of using a convenient straight intra-medullary implant which obligates the joint to be 

positioned in neutral extension. We propose a novel technique that allows the surgeon to fuse the 

most distal interphalangeal joints in flexion to improve functionality using dorsal plate fixation.  

Materials and Methods:  

We retrospectively reviewed six patients that were treated with thumb IP or finger DIP 

arthrodesis via dorsal plate fixation. An H shaped incision is made to access the DIP joint and a 

full thickness fasciocutaneous flap is elevated proximally. Extensor tendon is incised 

transversely, 5mm proximal to the joint. Soft tissue attachments between the overlying skin and 

the underlying terminal extensor tendon are preserved to maintain a robust soft tissue envelop for 

closure. Next, collateral ligaments of the joint are released and articular cartilage is debrided. 

Two sides of the arthrodesis are positioned in appropriate flexion and held with a K wire. A low 

profile mini “grid” or “bicolumnar" plate is contoured to the bone at the desired degree of joint 

flexion and screws are placed in compression mode to achieve fixation. All patients were 

followed with clinical examinations and intermittent radiographs in clinic.  

Results:  

Our case series included six patients with an average age of 45.5. 3 patients had the procedure 

performed on the thumb, and the other three on index, middle and ring finger respectively. 5/6 

patients were followed for over 1 year with the last patient being only 6 months post surgery. 

Average flexion for the thumb was 28.3° degrees compared to 11.6° degrees for the fingers. 

100% of patients healed their wounds without any complications and went onto union. 2 out of 6 

patients elected to undergo plate removal while another reported cold intolerance over the fusion 

site but did not pursue hardware removal when offered.  

Conclusion:  

Low profile plate fixation through dorsal approach for distal joint arthrodesis is an excellent 

option. It allows for a more functional position of fusion without violating the volar/distal aspect 

of the distal phalanx, and provides secure internal fixation that does not require post op 

immobilization. 

 



 

 

HS EP161. Frequency, Pattern, and Treatment of Pediatric Hand Fractures: A 27-Year 

Review of 4356 Hand Fractures Treated at a Tertiary Center 
Waleed Gibreel, MD; Brian Carlsen, MD;  Steven L. Moran, MD; Karim Bakri, MBBS 

Mayo Clinic, Rochester, MN 

Background: The frequency, pattern and treatment of pediatric hand fractures are largely 

underreported. We sought to review our institution experience with management of hand 

fractures in children and adolescent.  

Methods: A retrospective review of all children (under 18 years of age) treated for hand fractures 

between January 1990 and June 2017 was performed. Fractures were categorized into 

metacarpal, proximal/middle phalanx, distal phalanx, and intra-articular MCP/PIP/DIP joints 

fractures.  

Results: During the study period, 4356 patients (71% male) were treated for hand fractures at a 

mean±SD age of 12.2±3.5 years. The majority of fractures occurred in patients aged 12-17 years 

(n=2775, 64%), followed by patients aged 6-11years (n=1347, 31%). Only 234 (5%) fractures 

occurred in children younger than 5 years.  Most fractures occurred in the middle/proximal 

phalanx (n=2103, 48%), followed by metacarpal (n=1431, 33%), distal phalanx (n=521, 12%), 

and intra-articular MCP/PIP/DIP joints fractures (n=301, 7%). Middle/proximal phalangeal 

fractures were the most common fractures in all age groups.  

In patients between 0-5 years, distal phalangeal fractures were the next most common, while in 

patients older than 5 years metacarpal fractured were the next most common. The frequency of 

metacarpal fractures increased gradually with age and reached a frequency similar to that of 

middle/proximal phalangeal fractures in the 12-17 years age group.    

The majority of metacarpal (93%), middle/proximal phalangeal (92%), and distal phalangeal 

(86%) fractures were amenable to closed treatment alone, whereas 28% of intraarticular 

MCP/PIP/DIP joint fractures required open reduction +/- fixation  

Conclusion: The frequency, pattern, and treatment of pediatric hand fractures vary according to 

age. The large majority of fractures were amenable to closed treatment although intraarticular 

fractures were more likely to require operative intervention.  



 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

HS EP162. Hand Dorsum Reconstruction: The Usefulness of Flaps and Regenerative 

Surgery Through a Retrospective Analysis of Ten Years Work of a Hand Surgery 

Department. 
Andrea Marchesini, MD; Pierfrancesco Pugliese, MD; Pier Paolo Pangrazi, MD; Letizia Senesi, 

MD; Michele Riccio, Professor 

A.O.U. Ospedali Riuniti di Ancona, Ancona, Italy 

 

The loss of substance in the hand dorsum can be classified as simple or complex. In the first case 

only the skin is involved while two or more tissues are involved in the second case. Such tissutal 

losses are likely to impose severe deficit to patients as they limit the ability of wrist and fingers 

extension which is a biomechanically essential functional task in order to grant a proper hand’s 

grip. Due to the importance of such functional area various authors proposed and largely 

employed a ‘one stage functional reconstruction’ in the multi-tissutal loss of substance by means 

free or pedicled composite flap [1-2]. Such treatments have been integrated, in the last years, by 

the use of dermal substituted and more recently by new methods of regenerative surgery [3]. 

Authors propose a review of their cases which reveals a treatment flowchart allowing for a 

reduction of the costs associated to the reconstruction for the patients involved.  

Authors provide a review of cases treated at their unit from 2006 to 2016. The sample is made of 

40 patients of which 14 received a one-stage reconstruction of the hand dorsum by means of a 

radial forearm composite free flap, 2 were treated with free ALT flap, 8 were treated with 

pedicled radial forearm flap and the remaining 16 had their hand dorsum reconstructed with 

dermal substituted and regenerative surgery. Valuations are based on the number of surgical 

procedures that patients received, the numbers of days they were at hospital, and the quality of 

their functional recovery in terms of TAM, sensitivity, Quick-Dash e Posas score.  

From our preliminary results all patients were satisfied with their reconstruction and recovered a 

good or excellent function a part from two cases of poor recovery. Based on the results a 

treatment flowchart will be proposed which merges traditional and innovative reconstructive 

techniques depending on the specific tissue involved in the loss of substance.  

[1]Reid CD, Moss LH. One-stage flap repair with vascularized tendon grafts in a dorsal hand 

injury using the “Chinese” forearm flap. Br J Plast Surg 1983;36:473–9.  

[2] Caroli A, Adani R et al. Dorsalis pedis flap with vascularized extensor tendons for dorsal 

hand reconstruction. Plast Reconstr Surg 1993;92:1326–30.  

[3] Adani R, Rossati L et al. Use of integra artificial dermis to reduce donor site morbidity after 

pedicle flaps in hand surgery. J Hand Surg Am. 2014 Nov;39(11):2228-34. 
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HS EP163. Ultrasound Findings in Patients with Isolated Cervical Radiculopathy with 

Carpal Tunnel Syndrome like presentation 
Gloria Sanin, BS; John R. Fowler, MD  

University of Pittsburgh Medical Center, Pittsburgh, PA 

Background:  

Carpal tunnel syndrome (CTS) and cervical radiculopathy (CR) are two of the most common 

compression neuropathies of the upper extremity. While the etiology of these two syndromes is a 

consequence of nerve compression at different levels in the upper extremity, in certain instances, 

CR can mimic the clinical presentation of CTS, which necessitates precise tools for 

differentiating these two syndromes in a clinical setting.  

Traditionally, electrodiagnostic nerve studies have been used as the gold standard for 

confirmatory diagnosing of CTS. More recently, it has been shown that ultrasound testing can 

have high sensitivity and specificity when clinical presentation is used as the reference standard.  

Using ultrasound, swelling of the median nerve in CTS can be quantified by obtaining the cross-

sectional area and swelling ratio. In the case of isolated CR, where compression of a nerve 

occurs at the cervical level, swelling of the median nerve at the level of the wrist, a key finding 

of CTS, is not expected. With our study, we will investigate whether ultrasound testing can be 

implemented in the diagnosis of isolated CR to reduce and/or replace the use of nerve studies by 

providing an alternative that is more comfortable, accurate, and cost-effective.  

Methodology:  

Patients with isolated CR as diagnosed by board certified orthopedic surgeons and PMNR 

physicians were prospectively enrolled and place in the study group (n=25). The main exclusion 

criterion were individuals having significant comorbidities, pregnancy, previous neck/carpal 

tunnel release surgery, pronator teres entrapment, and CTS. All patients enrolled were age 

matched to individuals with diagnosed CTS as part of the control group. In the clinic setting, 

ultrasound studies of the wrist were performed to obtain the cross-sectional area (CSA) of the 

median nerve. Each measurement was performed 3 times and these values were averaged. Based 

on previous studies, a cross-sectional area of ≥10 mm2 was used as indication of median nerve 

swelling. Additionally, measurements of the median nerve CSA on the unaffected arm were 

recorded to account for any individual-specific variations in their CSA.  

Results: 

Preliminary results indicate that ultrasound studies may represent a different and superior 

alternative in the diagnosis of CR in patients whose presentation mimics CTS.  

Conclusions:  

Our data suggests that ultrasound studies can potentially be implemented as a diagnostic tool for 

CR that is a superior alternative in areas such as cost, accessibility and practicality. 



 

 

HS EP164. Surgical Decision Making in Median Neuropathy Associated With Distal 

Radius Fractures 
Sezai Özkan, MD1; Frank W Bloemers, MD, PhD2; Brady T Evans, MD, MBA1; Colyn J 

Watkins, MD1, Marilyn Heng, MD1; Chaitanya Mudgal, MD1 
1Massachusetts General Hospital/Harvard Medical School, Boston, MA; 2VU University 

Medical Center, Amsterdam, Netherlands 

INTRODUCTION: A lack of conclusive evidence on the treatment of Acute Carpal Tunnel 

Syndrome (ACTS) in patients with distal radius fractures has led to inconsistent surgical 

guidelines and recommendations regarding ACTS in distal radius fractures. There is a wide 

variation in surgical decision making. We aimed to evaluate international differences between 

surgical considerations and practices related to carpal tunnel release in the setting of distal radius 

fractures.  

METHODS: We approached surgeons who were a member of the Orthopaedic Trauma 

Association (USA) or of the Dutch Trauma Society (the Netherlands) and asked them to provide 

sociodemographic information and information on their surgical practice regarding carpal tunnel 

release in the setting of distal radius fractures. After applying our exclusion criteria, our final 

cohort consisted of 127 respondents (Table 1).  

RESULTS: Compared to Dutch surgeons, surgeons from the USA are more of the opinion that 

displaced distal 

radius fractures are at 

risk of developing 

ACTS, consider 

persistent paresthesia 

in the median nerve 

distribution after 

closed reduction to 

be a surgical 

emergency less often 

(Table 2), and are 

more likely to 

perform a CTR if 

there are signs of 

ACTS in the setting 

of a distal radius 

fracture (Table 3).  

CONCLUSION: A 

lack of conclusive 

evidence has led to 

international 

differences in surgical practice regarding the treatment of ACTS in the setting of distal radius 

fractures. Future research should guide surgeons in making appropriate evidence-based decisions 

when performing CTR in the setting of distal radius fractures.  
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HS EP165. Digital Replantation in Children 
May Tove Hestmo, MD; Magne Rokkum, MD, PhD 

Oslo University Hospital, 0424 Oslo, Norway 

Microvascular surgery in children is technically challenging, but modern microsurgical 

techniques and well organized training of hand surgeons, have made replantation an effective 

method in managing children with finger amputations.  

Between 1984 and 1998, 47 children with a mean age of 8.3 years were admitted to our clinic 

with totally 66 amputated fingers, 30 incomplete and 36 complete. The majority of the injuries 

happened at home between Friday and Sunday. Wood splitter, squeezing devices, Guillotine-

cutter and circular saw , were the most common causes of injuries. There were only 2 avulsion 

injuries. The middle finger was the most common affected, followed by the thumb and ring 

finger.  

We found an overall finger survival rate of 79%. The survival after revascularization was 

superior to replantation ( 87% versus 72%). The thumb had a better survival (86%) compared to 

the other digits (77%).  

As in other studies, crush/avulsion laceration showed a lower survival rate when compared to 

Guillotine amputations. The level of the injury correlated with the survival. Injuries proximal to 

the PIP-joint showed superior results compared to injuries at or distal to the PIP- joint (p<0.05). 

Two arteries sutured were superior to one artery (100% to 77%). Similar results were found for 

the veins. Vascular compromise was seen in 34 digits, 17 were reoperated with survival rate of 

82% and 10 were treated with leeches with a survival rate of 60%. 7 digits were not treated and 

later amputated. 

At a follow up of 1-5 years after surgery, the overall functional result was excellent in 65%, good 

in 26% and fair in 9% of the fingers. 

 

 

 

 

 

 

 

 



 

 

HS EP166. Comparison of closed reduction and percutaneous pinning versus open 

reduction and internal fixation of closed metacarpal fractures 
Vasileios Vasilakis, MD; Catherine J Sinnott, MD; Malack Hamade, BS; Brian Pinsky, MD 

Long Island Plastic Surgical Group/Nassau University Medical Center, Garden City, NY 

 

INTRODUCTION  

Metacarpal fractures account for more than 30 % of all hand fractures and may be associated 

with significant morbidity and sequelae. Most metacarpal fractures can be treated non-

operatively; however, when surgery is indicated, especially in single, isolated fractures, there is 

no consensus on the optimal treatment. In cases where operative management is warranted, every 

technique is associated with advantages and shortcomings. This retrospective study aims to 

compare the clinical outcomes of single metacarpal fractures treated with closed reduction and 

percutaneous pinning (CRPP) versus those treated with open reduction and internal fixation 

(ORIF). We hypothesize that despite increased scarring, ORIF with the use of plates or lag 

screws allows for earlier mobilization and improved overall outcomes relative to percutaneous 

pinning.  

MATERIALS AND METHODS  

The charts of all the patients who underwent surgical repair of their closed metacarpal fractures 

at our institutions from 2009 to 2016 were reviewed. 70 patients met the inclusion criteria, 44 

had undergone CRPP and 26 ORIF with plate or lag screws. Clinical outcomes of both groups 

were assessed with regards to immobilization time, total active motion (TAM), stiffness, need for 

revision surgery, complications including infection, and the need for hand therapy.  

RESULTS  

The immobilization time for the patients treated with ORIF was significantly less than those 

treated with CRPP (19.7 vs. 31.0 days), whereas TAM was similar between the two groups 

(225.8 vs. 234.8). There were no significant differences in the complication profiles and 

occupational therapy rates between the two groups. Two patients needed revision surgery 

following ORIF versus one status post CRPP. 53.8 % of patients in the ORIF group required 

occupational therapy versus 70.4 % in the CRPP group. Postoperative stiffness rates were 38.5 

and 36.4 %, respectively.  

CONCLUSIONS  

Open reduction and internal fixation of closed metacarpal fractures allowed for faster 

mobilization when compared with CRPP. This may offer a significant advantage in terms of 

return to work, return to independent activities of daily living and patient satisfaction versus 

CRPP. 

 



 

 

HS EP167. The Impact of Obesity on Neurovascular Injuries in Supracondylar Fracture 

Patients 
Andrew Yang, MD; George A. Beyer, MS; Max Solow, BS; Sarah G. Stroud, AB; Erika Kuehn, 

MD; Bassel G. Diebo, MD; Steven M. Koehler, MD; Emmanuel Illical, MD; Khalid Hesham, 

MD 

State University of New York, Downstate Medical Center, Brooklyn, NY 

 

Introduction:  

Obesity is reaching epidemic levels in the United States within both general and pediatric 

populations. Obese individuals are increased risk of adverse psychological and health 

consequences, including increased fracture risk. Supracondylar humerus fractures are among the 

most common fractures within pediatric patients and pose a significant risk of neurovascular 

complications. This study aimed to determine whether obesity was a significant predictor of 

neurovascular complications following supracondylar humerus fracture.  

Materials/Methods:  

This was a retrospective review using the National Inpatient Sample (NIS) from 2005-2012. 

Patients with open and closed supracondylar humerus fractures were identified by ICD-9 codes 

and stratified using the NIS obesity assignment (present vs. not). ICD-9 codes were utilized to 

identify axillary, median, ulnar, radial, musculocutaneous, cutaneous sensory, and digital nerve 

injuries. Vascular injuries such as brachial laceration, radial vessel damage, upper extremity 

thrombosis, compartment syndrome, and osteonecrosis were also identified. Univariate analysis 

compared rates of neurological and vascular complications between obese and non-obese 

patients. Multivariate binary stepwise logistic regression models identified independent 

predictors of neurovascular complications (covariates: age, gender, Deyo Index score, and 

fracture pattern [open vs. closed]).  

Results: 23,319 patients were identified with supracondylar humeral fractures (Obese: n=629, 

mean age: 54.9 years; Non-Obese: n=22,500, mean age: 26.48 years). From 2005-2012, the 

proportion of obese patients with supracondylar fractures significantly increased from 1.79% to 

3.5% (p<0.001). A larger proportion of obese patients had open fracture patterns when compared 

to non-obese (14.9% vs. 8.1%, p<0.001). Obese patients experienced significantly greater rates 

of neurological injury: ulnar nerve injury (2.1% vs. 1.0%), ulnar nerve lesion (2.70% vs. 0.70%), 

radial nerve lesion (2.20% vs. 0.71%), and total neurological complications (7.8 vs. 3.6%) (all 

p<0.011). Obesity was a significant independent predictor of neurological damage in patients 

with supracondylar fractures (OR: 1.804 [95% CI: 1.265-2.574]. Fracture type (open vs. closed) 

was the strongest predictor of neurological complications (OR: 2.895 [2.378-3.524]) (all 

p<0.001). Rates of vascular injuries did not differ significantly between groups.  

Conclusion: To date, few studies have reported on the association between obesity and the 

incidence of neurovascular injury following supracondylar humerus fracture. This investigation 

identified a significant increase in incidence of neurological complications among obese patients 

and highlights obesity as a strong independent predictor of neurological complications in the 

setting of supracondylar fracture. These findings have important implications for the 

management of supracondylar fractures within the obese population and underscore the 

importance of current efforts to curb obesity. 



 

 

HS EP168. Partial Hand Transplant: Lessons Learned from Cadaveric Dissections 
Valeriy Shubinets, MD; Benjamin Chang, MD; L. Scott Levin, MD; Ines C Lin, MD, FACS, 

University of Pennsylvania, Philadelphia, PA 

 

Introduction: As the field of vascularized composite allotransplantation continues to grow, new 

upper extremity transplant candidates are being considered on a regular basis. We recently 

evaluated a patient who had a mid-forearm level amputation and a contralateral metacarpal level 

amputation of digits with a preserved partial thumb. In the latter “partial hand” limb, native 

thumb was amputated at the proximal phalanx base with retained opposition and adduction, and 

the patient strongly desired to maintain these functions. Transplants at the hand level have 

reportedly been performed, but limited information exists on the technical details of such 

operation. This study aims to assess the feasibility of a partial hand transplant using cadaveric 

dissections, focusing on anatomic and functional concerns of a metacarpal-level transplantation.  

Materials and Methods: Four cadaveric dissections were performed. A transplant approach was 

evaluated in which the donor hand would be fixated to the recipient hand at the metacarpal level, 

while attempting to preserve native innervation to adductor pollicis and thenar muscles. The 

distal donor thumb would be transplanted to the native thumb “en bloc” with the rest of the 

donor hand to improve thumb length. The vascular anastomoses would be performed at the distal 

forearm level (radial and ulnar arteries).  

Results: Several concerns were realized during cadaveric dissections. Despite the use of CAD-

CAM technology and patient-specific bone cutting guides, osteosynthesis for 4 metacarpals and 

thumb proximal phalanx was significantly more time-consuming than osteosynthesis for radius 

and ulna in the typical forearm transplant. Preserving the native thumb and thenar muscles 

required extensive dissection. Transplanting the distal donor thumb “en bloc” with the rest of the 

donor hand was challenging in terms of maintaining the distal donor thumb’s blood supply. The 

recipient’s intrinsic muscles also presented a challenge, as they were expected to be severed and 

atrophied. Certain structures such as palmar arches would have to be “doubled” if the 

anastomoses were performed at the distal forearm level, which added significant bulk to the final 

hand.  

Conclusion: Based on our simulation dissections, mid-metacarpal partial hand transplantation 

with “en bloc” distal thumb transfer is associated with a tedious osteosynthesis and dissection, 

high risk of donor distal thumb ischemia, added bulk, and likely poor intrinsic muscle function. 

We thus recommend amputation and transplantation at the distal forearm rather than attempting 

to preserve the native proximal hand, particularly given the high rate of intrinsic muscle recovery 

in forearm-level transplant patients to date. 

 

 

 



 

 

HS EP169. Distal Radius Fractures: Functional and Financial Evaluation of Closed 

Reduction and Percutaneous Kirschner Wire Pinning 
Ritsaart Frederik Westenberg, MD; Sezai Özkan, MD; Lydia Helliwell, MD;  Chaitanya S. 

Mudgal, MD 

Massachusetts General Hospital, Boston, MA 

Introduction. Closed reduction and percutaneous pinning (CRPP) is relatively unpopular 

compared to treatment of distal radius fractures by ORIF. We aimed to retrospectively assess the 

outcomes after closed reduction and percutaneous Kirschner wire pinning for the treatment of 

distal radius fractures and to compare these with the results of previous studies. 

Methods. We used billing records to identify all skeletally mature patients with a distal radius 

fracture who were treated with closed reduction and percutaneous Kirschner wire pinning by a 

single surgeon at a level I trauma center in an urban city in the United States from 2012 to 2016. 

We included 34 patients in this study with a mean age of 47 ± 18 years (range 22 – 85 years). 

Eighty-two percent (n=28) were female and the majority of the patients (n=25; 74%) had an AO-

Muller type C fracture. The mean duration of follow-up was 19 weeks (range 6 – 89 weeks). We 

manually assessed the charts, operative reports and radiographs of each of these patients and 

recorded basic demographics, trauma characteristics, treatment characteristics, and outcomes. 

We measured radiographic parameters of the radius fractures on the pre-reduction and the final 

follow-up radiographs. 

  

Results. Radiographic evaluation of the final follow-up radiographs showed a 32% improvement 

of the average radial height and a mean difference of 19¡ of palmar tilt (Table 1). Over 80% of 

the patients demonstrated a good or excellent range of motion in terms of flexion/extension of 

the wrist and all patients had a good or excellent range of motion in terms of forearm rotation 

(Table 2). Two patients had post-operative complications: pin tract infection and subcutaneous 

migration of the radial pin, which were treated through pin removal. Looking at material costs 

only, ORIF of distal radius fractures are 162.5 times more expensive than CRPP ($1625,- vs 

$10,-). 

  

Conclusion. In selected cases, CRPP of distal radius fractures is a fast and remarkably cheaper 

alternative to treatment by means of ORIF. The outcomes after CRPP are satisfactory for 

carefully selected type A or C fractures 

Level of evidence. Prognostic level II  

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

HS EP170. Muscle Regeneration and Function Restoration Following Transplantation of 

Chimeric Cells of Myoblast And Mesenchymal Stem Cell Origin 
Erzsebet Szilagyi, MD, PhD; Joanna Cwykiel, MSc; Anna Domaszewska-Szostek, PhD; Maria 

Siemionow, MD PhD DSc 

University of Illinois at Chicago, Chicago, IL 

 

Background: Allogeneic stem cell therapies aim to restore muscle tissue after traumatic loss or 

muscular dystrophies. Limited engraftment due to allogeneic rejection is a major challenge. 

Muscle Derived Chimeric Cells (MDCC), created via ex vivo fusion of myoblast (MB) and 

mesenchymal stem cells (MSC), represent a promising therapeutic option. The aim of this study 

was to characterize human MDCC in vitro and to assess MDCC efficacy in engraftment and 

restoration of muscle function in Duchenne Muscular Dystrophy (DMD) mdx/scid mice model.  

Methods: MDCC proliferation, dystrophin expression and myogenic differentiation was tested. 

Lymphocyte proliferation assay was performed to evaluate MDCC immunogenicity. To test 

efficacy of MDCC in vivo, mdx/scid mice received intramuscular injections to gastrocnemius 

muscle (GM): Group 1 – vehicle (60mcl PBS), Group 2 – 0.25x106 of MSC and 0.25x106 MB, 

Group 3 - 0.5x106 of MB/MSC MDCC. Therapeutic effect was monitored by muscle function 

tests. DE was evaluated at day 7 and 90 after MDCC delivery.  

Results: Parent cells genotype, dystrophin expression, proliferation and differentiation to mature 

skeletal myocytes of MDCC was confirmed. Proliferation of responder lymphocytes after 

stimulation with MDCC was 5.49% (SI=3.15), compared to positive controls of 55% (SI=31) 

after stimulation with 3rd party lymphocyte and 10% (SI=5.8) after stimulation with MB parent 

cells. MDCC survival and engraftment to GM was confirmed by dystrophin expression of 17.7% 

at day 7 and 20.26% at 90 days . Moreover, dystrophin, HLA-ABC and mature myocyte-specific 

markers were co-expressed by MDCC confirming human origin and differentiation of MDCC 

after transplant. MDCC recipients showed increase in muscle force (p=0.04) and improved 

fatigue tolerance compared to vehicle group.  

Conclusion: This study confirmed efficacy of MDCC therapy in restoration of muscle function, 

which correlated with dystrophin expression in the GM of mdx/scid mice. MDCC therapy 

represents a novel, universal approach for restoration of muscle function in muscular dystrophy, 

traumatic loss and for regeneration of muscle components of VCA. 

 

 

 

 

 



 

 

HS EP171. Readmission and Revision Rates for Replantation: A Survey of the Nation 

Readmission Database 
Kareem Hassan, MD; Patrick Reavey, MD, MS 

University of Chicago, Chicago, IL 

 

Background: Due to the limited number of digital replants performed nationwide, it can be 

difficult to aggregate large samples to analyze variables associated with outcomes and future 

follow up of replant patients. Prior studies have analyzed data from national databases to identify 

factors associated with the success rate of replantation on inpatients. However, prior studies 

tracked patients only through a single admission. Using a novel database, this study aims to 

identify factors associated with future readmission, revision and failure in digital replantation. 

Materials & Methods: The National Readmission Database (NRD) of the Healthcare Utilization 

Project was queried to identify all patients that underwent a finger or thumb replantation from 

2013-2014. Diagnosis and procedure code data was evaluated to identify the number of 

replantations and the cause for readmission for each respectively. Time to readmission was 

compared for failed replantation versus admissions for other causes. Odds ratios were 

determined for failure and revision by hospital type and size. 

Results: From 2013-2014, 1197 patients underwent replantation of an amputated digit in the 

United States. The average age of the patients was 38.9. Approximately 2.5% of patients were 

readmitted for amputation following the initial replantation at a mean of 10.3 days from 

discharge. Only 3.2% of patients had an additional admission and/or surgery following 

replantation. The most common reasons for readmission was infection (32.5%), amputation 

(30.5%), debridement (14.9%), pedicle revisions (8.3%), non-union (6.5%), PTSD (2.77%), 

contracture (1.14%) and adhesions (1.14%). The average time to revision surgery was 42.8 days 

from replantation. 

Consistent with prior studies, large, metropolitan teaching hospitals performed the majority of 

the replantations. Teaching institutions were more likely to treat patients for failed replantation, 

as well as perform revision surgeries for complications from replantation (OR 2.57, P <0.05). 

Hospital ownership and size were not correlated significantly with revision or failure rate. 

Conclusions: According to a national database, only 3.2% of replants undergo revision surgery in 

the first year. This is significantly less than published rates of revision surgery from large single 

institution series. The higher number or replants and the higher secondary revision at teaching 

hospitals further supports the establishment of regional centers of excellence. 

 

 

 

 



 

 

HS EP172. Epidemiology of Elbow Ulnar Collateral Ligament Injuries in National 

Collegiate Athletic Association Sports: 2009-2010 to 2013-2014 Academic Years 
Steven F DeFroda, MD; Avi D Goodman, MD; Joseph A Gil, MD; Brett Owens, MD 

Brown University, Providence, RI 

Introduction Injury to the elbow ulnar collateral ligament (UCL) in baseball pitchers can be a 

devastating injury, often leading to time away from sport, and potentially surgical intervention.  

Injury rates have been variously reported as 1.09 per 1000 athlete exposures in minor league 

pitchers and 5.8 per 1,000 athlete exposures in college baseball players from 1988-2004.  

Additionally, 25% of Major League Baseball (MLB) players and 15% of professional minor 

league baseball players have reported as needing UCL reconstruction following injury. Despite 

the recent increase in UCL tears in MLB players there is a paucity of literature on the recent 

epidemiological trends in these injuries in NCAA athletes.  

Methods After NCAA and Institutional Review Board Approval, all UCL injuries sustained in 

menÕs baseball from 2009-10 to the 2013-2014 seasons in the NCAA Injury Surveillance 

System (NCAA ISS) database were retrospectively reviewed. Injuries were weighted to be 

nationally representative, characterized using descriptive statistics, and compared between 

groups. These comparisons included throwing versus non-throwing, early in play (warm-up 

through 3rd inning) versus late in play (4th inning onwards), and competition versus practice. The 

incidence was calculated in terms of injuries per 10,000 athletic exposures (AE), assuming a 

Poisson distribution. 

Results The incidence of UCL injuries in NCAA baseball players from 2009-2014 was 1.36 per 

10,000 athlete exposures (AE) (Figure 1).  Of all players injured, a large number 19.8% missed 

1-2 weeks of competition while 15.3% missed the rest of the season following injury (Figure 2), 

and 13.3% required surgery. Injuries were also more common later in games, with 1.16/10,000 

AE after the 4th inning compared with 0.32/10,000 AE early in the game, for a relative risk of 

late game UCL injury of 3.59 (CI 3.37 – 3.9).  Injuries were also more common during 

competition; 1.68/10,000AE, compared to 0.97/10,000 AE during practice, with a risk ratio of 

1.73 (CI 1.73-1.73) (Figure 3).   

Conclusion We found a decrease in the incidence of UCL injuries in NCAA athletes compared 

to previously published data from 1988-2004. In our study, only 15% of players were sidelined 

for the season after injury, and only 13% required surgery, potentially demonstrating that trainers 

have a low threshold to diagnose UCL injury and rest players appropriately. We also found that 

more injuries occur later in games, confirming an association between injury and pitch count in 

these athletes. More research is needed specifically in identifying NCAA athletes at risk for UCL 

injury.  

Figure 1. 



 

 

 

Figure 2 

 

Figure 3 

 



 

 

HS EP173. Preliminary Results: Factors Associated With Phalangeal Fractures 
Ritsaart Frederik Westenberg, MD; Kamil Oflazoglu, MD; Bo J.W. Notermans, MD; Sezai 

Özkan, MD; Neal C Chen, MD; Kyle R. Eberlin, MD 

Massachusetts General Hospital, Harvard Medical School, Boston, MA 

Introduction There is variation of the reported incidence of nonunion in phalangeal fractures 

after surgical and non-surgical treatment. The factors related to non-union after finger fractures 

are unknown. This study tested the primary null hypothesis that there are no factors associated 

with nonunion of phalangeal fractures and no difference between proximal, mid and distal 

phalangeal fractures. 

Methods We assessed 2019 patients with phalangeal finger fractures between January 2010 and 

January 2015. All phalangeal fractures were assessed for fracture location (finger, phalanx and 

anatomic location of the phalanx) and presence of nonunion. Fractures with a follow-up time of 

less than 4 months were excluded. Nonunion was defined as lack of callus formation or bony 

bridging after 4 months, fractures which had additional treatment after 4 months because of 

nonunion, and failed digital arthrodesis. Nonunion cases, were assessed for patient characteristics 

(age, sex, smoking, BMI, diabetes, osteoporosis), fracture location, joint-involvement, hand 

dominance, mechanism of injury, time to treatment, length of follow-up, comminution, open 

fracture, bone loss, and infection. All nonunion cases were matched with united fractures based 

on their fracture location to assess associations between our explanatory variables and nonunion. 

Results Fifteen of 2019 patients developed a phalangeal nonunion. Within these 15 patients, 20 

non-united fractures were found. The mean follow-up time was 13±9 months. Table 1 shows 

patient characteristics and table 2 the distribution of our explanatory variables within these 

nonunion cases. 

Conclusion Most of the nonunion cases were open fractures (90%), comminuted (80%) or had 

bone loss (80%). Further analysis of the data in this study may lead to the understanding of 

factors associated with nonunion and present a rate of nonunion in proximal, mid and distal 

phalanges.  

 



 

 



 

 

HS EP174. Characterizing Risk Factors and Outcomes of Peripheral IV Extravasation 

Injuries in Neonates 
Marten N Basta, MD; Jonathan L Bass, MD, MS; Reena A Bhatt, MD 

Brown University & Rhode Island Hospital, Providence, RI 

Introduction Peripheral intravenous (IV) extravasation is not uncommon in the neonatal period, 

with published incidences between 30-50%. While severe tissue damage occurs less frequently, 

there is little margin of error in treating this patient population. Current management protocols 

are highly inconsistent and lack clinical validation. The purpose of this study was to characterize 

outcomes of IV extravasation injuries in neonates and determine if there are predisposing or 

protective clinical factors.  

Materials & Methods An institutional review was conducted of all patients 1 year or younger 

experiencing IV infiltration or extravasation requiring hand specialist evaluation between 

1/2012-4/2017. The primary outcome of interest was IV extravasation resulting in severe tissue 

injury, defined as Millam grade III/IV. Descriptive statistics, univariate tests of association, and 

regression analyses were used to investigate factors influencing outcome.  

Results 108 patients experienced IV extravasation and were included for quantitative analysis. 

75% were in the first week of life at the time of consultation. 49% of infiltrations occurred in the 

upper extremity, 41% were lower extremity, and 10% the scalp. 2 patients had infiltration with 

phenobarbital and propofol, respectively, the remainder were crystalloid or TPN solutions. 

Overall, 35% of patients received hyaluronidase.  

11 patients (10%) had wounds classified Grade III/IV upon initial evaluation. Upper extremity 

extravasations were less likely to be high-grade (3.8% vs. 16.4% all others, p=0.05), while scalp 

infiltration was significantly more likely to result in high-grade wounds (36.4% vs. 7.2% all 

others, p=0.01). Hyaluronidase administration demonstrated slightly lower incidence of Grade 

III/IV wounds (5.3% vs. 12.9%) but this was not statistically significant. Delay in consultation 

by 1 or more days was associated with a 44% incidence of high grade wounds vs. 7% (p=0.006). 

Ultimately, no patients with Grade III/IV wounds required operative intervention and healed 

with local wound care; however, 1 patient with an ankle infiltrate experienced a 4th toe 

thromboembolism, which could not be salvaged. Independent predictors of high-grade wounds in 

logistic regression included extravasation site (OR=2.7, p=0.05) and delay in consultation 

(OR=7.0, p=0.03), respectively, with a highly predictive and discriminatory C-statistic=0.76.  

Conclusions Although extravasation injuries rarely progress to require surgery, consequences 

can be devastating in neonates. This study indicates that low-grade wounds may not require 

specialist referral, but grade III-IV wounds prompt consultation and consideration of anatomic 

location to avoid significant morbidity. Furthermore, predictive risk modeling represents an 

evidence-based, accurate, and reliable means of anticipating clinical course in order to prevent 

further complications in this vulnerable patient population. 

 



 

 

HS EP175. Extended FCR Approach: Contact Pressures Between FPL and Volar Plate 
Christopher M Jones, MD; Roshan Melvani, MD; Kenneth R Means Jr, MD 

Union Memorial Hospital - Orthopaedic Hand Surgery, The Curtis National Hand Center, 

Baltimore, MD 

 

INTRODUCTION:  

Fixed-angle volar plating is an effective technique for distal radius fracture fixation as the volar 

approach is less disruptive to the tendons than the dorsal approach. Studies have shown that volar 

plates placed distal to the watershed line have the potential to impinge on traversing flexor 

tendons. One cadaveric study attempted to quantify contact pressure between a volar plate and 

the FPL tendon. Despite debates about plate application relative to the watershed line and its 

effect on the flexor tendons, little evidence exists to suggest an alternative approach. Some 

controversy exists with regard to whether it is necessary to perform the more extensive FCR 

approach in every setting.  

METHODS:  

This biomechanical study uses 10 matched cadaver pairs to account for differences in bone and 

tendon quality, age, and gender. Native forearm anatomy was preserved to more accurately 

assess a true post-operative scenario. A standard FCR approach was performed in one arm; an 

extended FCR approach (EFCR) was performed in the matched arm. A distal radius volar 

locking plate was fixated at the watershed line, a Techscan pressure sensor was placed between 

the plate and the flexor tendons, and wounds were closed in standard fashion. The flexor and 

extensor tendons were sutured in their respective anatomic position. The specimen was cyclically 

loaded for 4,000 cycles on a materials testing machine to evaluate and quantify pressure between 

the plate and the FPL tendons.  

RESULTS:  

We found that the ulnar sensor demonstrated higher pressures in the EFCR approach at low 

cycles but once 1000 cycles were reached pressures were lower in the extended approach and 

continued through 4000 cycles. The radial sensor was found to have similar findings, with higher 

pressures in EFCR approach up to 1000 cycles but lower pressures compared to standard 

approach after 2000 cycles. In addition, gross findings noted no tendon ruptures and overall 

unchanged tendon appearance compared to pre-loading.  

CONCLUSIONS:  

No statistically significant difference noted between the two approaches. Our findings do suggest 

that at higher cycles the contact pressures in the EFCR approach are lower than the standard 

approach. This may suggest that the EFCR has benefit in reducing the rate of flexor tendon 

rupture after volar plating of the distal radius. 

 



 

 

HS EP176. The Severity of Ulnar Collateral Ligament Injuries of the Elbow in Overhead 

versus Non-Overhead Athletes in National Collegiate Athletic Association Sports from 

2009-2010 through 2013-2014 
Neill Yun Li, MD; Steven F DeFroda, MD, MEng; Avi D Goodman, MD; Brett Owens, MD 

Brown University, Providence, RI 

 

INTRODUCTION: Ulnar collateral ligament (UCL) injuries of the elbow frequently occur in 

overhead athletes. However, the severity of these injuries in both overhead and non-overhead 

athletes have not been well described. Utilizing a national database of collegiate athlete injuries, 

an analysis of UCL injuries in both non-overhead and overhead athletes was performed.  

MATERIALS&METHODS: UCL injuries of the elbow and athlete exposures were collected 

from the National Collegiate Athletic Association (NCAA) Injury Surveillance System from 

2009-2010 through 2013-2014. Sport, sex, mechanism, event type, time loss, and outcome (e.g. 

season-ending, requiring surgery) were recorded. Comparison of overhead and non-overhead 

athletes were separated by throwing and non-throwing sports. Based off previous studies, severe 

injuries were loss of 21 days or an end to the season. Incidence per 10,000 athlete-exposures 

(AEs) and rate ratios (RRs) of UCL injuries were conducted with 95% CIs and weighted to 

national estimates of annual incidence for each sport of occurrence.  

RESULTS: A total of 5528 ulnar collateral injuries occurred over 3,050,988 athlete exposures 

between the 2009-2010 to 2014-2015 seasons for an incidence of 0.42 injuries per 10,000AEs. 

The incidence of severe UCL injuries was greatest in men’s wrestling (0.47/10,000AEs) and 

men’s baseball (0.44/10,000AEs). Severe UCL injuries occurred more in practice than 

competition (RR: 1.5, 95% CI: 0.59-3.95) with male athletes sustaining more severe injuries than 

female athletes (RR: 1.78, 95% CI: 0.68-4.63). Throwing accounted for 76.6% of severe injuries 

(0.24/10,000AEs) with the remaining from contact (0.082/10,000AEs) resulting in a higher rate 

of severe UCL injury (RR: 2.6, 95% CI: 1.14-5.81) than contact. Overhead athletes had a 

significantly higher rate of severe UCL injuries than non-overhead athletes (RR: 2.59, 95%CI: 

1.08, 6.23). Overhead athletes also sustained a higher season ending injury rate (RR: 1.59, 

95%CI: 0.52-4.86) and surgery rate (RR: 1.54, 95%CI: 0.16-14.8) than non-overhead athletes. 

Athletes that underwent surgery were men’s baseball (n=256.6, 0.18/10,000AEs) and men’s 

wrestling (n=33.6, 0.12/10,000AEs).  

CONCLUSIONS: Athletes requiring repetitive overhead actions are prone to severe UCL 

injuries resulting in a poor prognosis for subsequent play. However, severe UCL injuries also 

occur at a high incidence in non-overhead sports as a result of falling, blocking, or tackling. The 

prognosis for return to activity of non-overhead athletes following severe UCL injuries are 

improved compared to overhead athletes. Thus, both overhead and non-overhead athletes are at 

risk for severe UCL injury warranting further discussion of the most appropriate management of 

elbow UCL injury prevention and protection. 

 

 



 

 

HS EP177. Determining Predictability of Hemoglobin A1c and Glucose on Admission on 

Culture Results and Ultimate Antibiotic Choice for Hand Infections Among Diabetic 

Patients 
Andrew J. Hayden, MD1; Steven A. Burekhovich, BS1; Neil V. Shah, MD, MS11; Sarah G. 

Stroud, AB1; Aadit T. Shah, BS2; Steven M. Koehler, MD1; Bassel G. Diebo, MD1 
1State University of New York, Downstate Medical Center, Brooklyn, NY; 2Albert Einstein 

College of Medicine, Bronx, NY 

 

Introduction: Hand infections can lead to significant morbidity including stiffness, chronic pain, 

amputation and sepsis without prompt and aggressive treatment. Diabetic patients are 

particularly at risk if improper antibiotic selection delays treatment. Hand infections among non-

diabetic patients predominately grow gram positive organisms, yet pathogens found in diabetics’ 

hand infections are frequently gram negative, polymicrobial, or fungal. Appropriate empiric 

selection and early aggressive debridement may improve outcomes and reduce cost and length of 

stay of diabetic patients with hand infections. The goal of this study is to determine whether 

HbA1c or admitting glucose level is predictive of culture and ultimate antibiotic or antifungal 

regimen.  

Materials/Methods: This was a retrospective review of a prospectively collected, single-center 

database. Patients who presented from 2014-2016 with any hand infection were identified and 

then stratified into groups by presence or absence of comorbid systemic diseases. Patients with 

recent history of surgery, comorbid infection proximal to the distal wrist crease, history of 

osteomyelitis, or human or animal bite mechanisms were excluded. Independent t-tests and chi-

square analysis were employed to compare hemoglobin A1c, lengths of stay, admitting blood 

glucose level, and infection parameters between diabetic and non-diabetic patient groups.  

Results: Of the fifty-three patients who met inclusion criteria (diabetics: n=24 [45.3%]; non-

diabetics: n=24 [45.3%]; unknown status: n=5 [9.4%]). Mean overall patient age was 46 years 

(diabetics: 54.0 years; non-diabetics: 40.9 years). Both groups were 45% female.  

Mean hemoglobin A1C was significantly higher among diabetics compared to non-diabetics 

(12.16 vs. 6.07, p=0.003), as was glucose on admission (302.8 vs. 99.9, p<0.0001) and highest 

random glucose reported (316 vs. 116, p<0.0001). In both diabetic and non-diabetic groups, 

Staphylococcus aureus was the most commonly identified pathogen (diabetics: 12/22 [54.5%] 

cultures S. aureus-positive; non-diabetics: 14/23 [60.9%] cultures S. aureus-positive). S. aureus 

culture identification rates between these groups were similar (p=0.610). Rates of methicillin-

resistant S. aureus (18% vs. 30%, p=0.340) and gram-negative bacteria (22.7% vs 14.3%, 

p=0.412) identification did not vary significantly between diabetics and non-diabetics. ESR was 

significantly different between populations of diabetics and non-diabetics (p=0.015), while 

WBC, CRP, and length of stays did not significantly differ between diabetic and non-diabetic 

patients (all p>0.05).  

Conclusion: Hemoglobin A1c and admitting glucose level were not predictive of rates of positive 

MRSA, gram negative, or fungal cultures. Diabetics with hand infections should be started on 

antibiotics with coverage for both gram-positive and gram-negative bacteria and empiric anti-

fungal coverage should be considered at the provider’s discretion. 



 

 

HS EP178. Characteristics of Hand Transfer Patients and Follow-up Care Based on 

Insurance Status 
Ellen Kroin, MD; Sonya Agnew, MD; Sameer Puri, MD; Michael Bednar, MD; Terry Light, MD 

Loyola University Medical Center, Maywood, IL 

 

Introduction: 

The transfer of patients for hand and microsurgical care from emergency departments (ED) to 

tertiary care centers is a practice that requires substantial resources. It is often suggested that the 

patient’s insurance status plays a role in likelihood of transfer. Many of these transferred patients 

may not require immediate surgery in the operating room (OR), but undergo procedures in the 

ED. They are then discharged with instructions for follow-up care with a hand specialist. 

Treating surgeons are usually concerned that effective follow-up care is available. This is 

particularly true for patients with complex hand injuries.  

This study analyzed patients with hand injuries or conditions acutely transferred to a university 

ACS Level 1 trauma center to determine whether there was a correlation between the patient’s 

insurance coverage and the likelihood of outpatient follow-up care with a hand specialist.  

Methods: 

After obtaining institutional review board approval, a retrospective chart review was performed 

in all patients transferred over a 12-month period to a university ACS Level 1 trauma center for 

the care of hand and microsurgical trauma. Collected data includes timing of patient transfer, 

demographics, insurance status, diagnosis and co-morbidities, procedures performed, disposition, 

and status of outpatient follow-up. Statistical analysis was performed to determine whether 

follow-up with a hand specialist was influenced by insurance status.  

Results: 

Over a 12-month period, a total of 83 hand or microsurgical patients were transferred to our 

trauma center. Thirty percent of transferred patients were confirmed uninsured while 22% of the 

patients were confirmed to be insured but out of the institution’s network. The uninsured patients 

were less likely to require admission for acute surgery by a hand specialist (36% uninsured 

versus 62% insured, p < 0.05). All discharged patients were provided instructions for outpatient 

follow-up with the institution’s hand specialists. However, 36% of the uninsured and 35% of the 

out-of-network patients who underwent a procedure in the ED or had acute surgery in the OR did 

not receive follow-up care by the institution’s hand specialists, while only 5% of “in network” 

insured patients (p < 0.05) failed to attend follow-up appointments with medical center surgeons.  

Conclusion: 

This analysis demonstrates that uninsured patients are more likely than insured patients to be 

transferred with issues that can be treated in the ED. Uninsured and out of network patients are 

less likely to follow-up with health system surgeons than patients with “in network” insurance. 



 

 

HS EP179. What is the Ideal Way to Wrap an Ace Bandage? The Relationship between 

Stretch and Pressure for the Ace Bandage Dressing 
Andrew Yang, MD; Karan Dua, MD; Erika Kuehn, MD; Bhaveen H. Kapadia, MD; Dipal 

Chatterjee, MD; William P. Urban, MD 

State University of New York, Downstate Medical Center, Brooklyn, NY  

 

INTRODUCTION: 

There are many reported problems secondary to the tightness of ace bandages that have led to 

compartment syndromes, compression injuries, skin abrasions/necrosis, pressure ulcers, and 

complex regional pain syndrome. Changes in the level of stretch and overlap can lead the 

bandage to be applied in a safe, low-pressure manner or an unsafe wrap at the level of tourniquet. 

This study sought to determine the relationship between stretch and pressure under the bandage 

to identify the ideal amount of stretch with which to apply the dressing.  

METHODS: 

Healthy individuals without hand pathology were recruited. Patient demographics were 

collected. The ace bandages were marked with 2cm stripes along one edge of the stretch for each 

application of the bandage. The pressure measurements were then taken using a pressure 

transducer by incorporating a 50cc empty normal saline bag into the dressing at the level of the 

wrist. The dressing was then wrapped over the normal saline bag with 50% overlap at 0%, 10%, 

25%, and 50% levels of stretch. The stretch was verified by measuring the increase in length of 

the 2cm stripe at each marking. A new ace bandage was used for each hand. Pressure 

measurements were then taken at increasing pressures by increasing the swelling and inflating 

the normal saline bag at set intervals.  

RESULTS: 

Fifteen patients (n=30 hands; mean age: 35.9 years; 9M:6F) were recruited for this study. Two 

subjects were left hand dominant (13.3%). Intra-dressing pressures were found to increase 

linearly, corresponding to the increase in volume of simulated swelling. Also, intra-dressing 

pressures were found to increase proportionately with increasing amounts of stretch. At 50% 

stretch, an intra-dressing pressure of 60.11 mmHg (range: 7.51-78.28 mmHg) was observed. At 

25% stretch, pressure reached a maximum of 42.52 mmHg (range: 3.77-74.63 mmHg). Even at 

only 10% stretch, intra-dressing pressure of 30.57 mmHg (range: 0-52.81 mmHg) was measured. 

Maximal pressure with 0% stretched was 18.75 mmHg (range: 0-38.20 mmHg).  

CONCLUSION:  

Ace bandages are commonly used dressings; however, most surgeons know from clinical 

experience that wrapping an ace bandage too tightly can have severe consequences. Studies have 

shown that the pressure needed to occlude the arteriolar capillaries is between 30-60 mmHg, and 

the pressure needed to occlude skin microcirculation causing skin necrosis is 60-75 mmHg. The 

results of the study demonstrate that to keep the ace dressing within a safe zone, the stretch of the 

ace bandage should be between 0-10%. 
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University of Cincinnati, Cincinnati, OH 

 

Background:  

Xrays are a key component of a hand surgeon’s evaluation of a patient. Lateral xrays of the wrist 

are used looking at bony definition, alignment, and evaluation for carpal static stability. We have 

notice on true lateral xrays (pisiform overlies the volar capitate head and scaphoid tuberosity), 

there is a smooth transition or “arc” (Shenton’s line of the wrist) created by the volar surface of 

the radial styloid and volar surface of the waist and tuberosity of the scaphoid. We wanted to 

determine if this smooth “arc” or line” is consistently present on true lateral xrays of uninjured 

wrists. If this line is consistently present on uninjured wrists and disrupted on injured 

wrists/wrists with carpal instability, it can be used as a guide for treatment and possible diagnosis 

during office examinations similar to Maloney’s line in the shoulder and Shenton’s line in the 

hip. To the best of our knowledge, this “arc” or “line” has not previously been described in the 

literature.  

Methods:  

A retrospective review was performed by searching Centricity for wrist xrays that were 

performed since January 2016 to identify uninjured (No prior fracture or prior surgery)wrist 

xrays. Next, a review of proximal row carpectomy surgeries performed since April 2013 was 

performed to identify preoperative wrist xrays of patients with scapholunate advanced collapse. 

Only true lateral xrays (pisiform overlies the volar capitate head and scaphoid tuberosity) were 

included in the study. The xrays were then evaluated for the presence or absence of “Shenton’s 

line” and measurements of the scapholunate angle, capitolunate angle, and scapholunate interval 

were recorded.  

Results:  

A total of 106 uninjured wrist xrays and 50 SLAC wrist xrays were evaluated. The uninjured 

wrists had an average age of 52.9 years, and the SLAC wrists had an average age of 66.8 years. 

Shenton’s line was present in 103/106 (97.2%) in the uninjured group, and present in 10/50 

(20%) in the SLAC group (p<0.001). Shenton’s line had a 93% positive predictive value and 

91% negative predictive value for carpal malalignment.  

Conclusion:  

In normal, uninjured wrists, the scaphoid tuberosity and radial styloid form a consistent arc/line 

on neutral rotation, true lateral xrays. If this line is disrupted, there is a high likelihood the patient 

has carpal malalignment. 
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HS EP182. Opponensplasty: A Biomechanical Study Quantifying Work of Thumb 

Opposition. 
Nickolay P. Markov, MD; Justin T. Zelones, MD; Fioleda Prifti, BS; Christopher D. Funderburk, 

MD; Michael K. Matthew, MD 

Dartmouth Hitchcock Medical Center, Lebanon, NH 

 

Introduction: The purpose of this biomechanical study was to quantify the forces required for 

thumb opposition utilizing the four commonly used tendon transfers.  

Methods: Five fresh-frozen cadaveric arms were used to quantify the forces required for thumb 

opposition from neutral to the index finger utilizing a portable Instron apparatus. The four tendon 

transfers performed were the: Flexor Digitorum Sublimis (FDS) or the Bunnell tranfer. Abductor 

Digiti Minimi (ADM) or the Huber transfer, the Extensor Indicis Proprius (EIP), and the 

Palmaris longus (PL) or the Camitz procedure. Force curves of thumb opposition were generated 

and work of flexion and stiffness quantified for each of the tendon transfers. Tendon transfers 

were compared within each arm allowing each arm to serve as its own control.  

Results: 

Extensor Indicis Proprius opponensplasty required the greatest amount of work to achieve the 

desired opposition in four of the five arms (P<0.005). In one of the five arms ADM/Huber 

transfer required the most work for opposition. (p<0.006). There were no differences in work of 

thumb opposition between the Palmaris and FDS transfers in all of the arms. Further, in four of 

the five arms the EIP opponensplasty had the greatest stiffness of all the tendon transfers. 

(p<0.0024).  

Conclusion: Based on the results of this study we conclude that the EIP opponensplasty required 

the most work to achieve full opposition and required more force for each additional unit of 

motion at any point through the thumbs range of motion during opposition. The EIP 

opponesplasty should be used with caution in cases where extension force is not full.  

 

 

 

 

 

 

 

 



 

 

HS EP183. Recurrence Rate of Primary Bone and Soft Tissue Neoplasms of the Fingers 
Jonathan Lans, MD; Kamilcan Oflazoglu, MD; Neal C Chen, MD; Santiago Lozano-Calderon, 

MD PhD 

Massachusetts General Hospital, Boston, MA 

Introduction: The influence of pathological finger fractures of primary bone tumors on the 

oncological outcome is unclear. The goal of this study was to identify if pathologic fractures of 

primary bone tumors of the fingers are associated with tumor recurrence  

Methods: We retrospectively identified 110 patients with 112 primary bone tumors of the 

phalanges and metacarpals at two urban hospitals between 1992 and 2015.  Tumors were 

classified on radiographs according to the modified Lodwick-Madewell classification and 

Enneking classification. We analyzed if patient demographics, tumor characteristics, or 

pathologic fracture were associated with recurrence. We performed a bivariate analysis to 

evaluate to evaluate these associations.  

Results: The overall recurrence rate of phalangeal and metacarpal bone tumors was 11%. 

Malignant tumors had a higher recurrence rate compared to benign tumors, 29% versus 7.1% 

(p=0.031). Using the modified Lodwick-Madewell classification, the prevalence of malignant 

tumors was higher amongst the higher grades (p<0.001).  

Conclusion: It appears that malignancy and higher histologic grade are more important predictors 

of recurrence than the presence of pathologic fracture.  Larger studies are needed to determine 

the effect of pathologic fracture on recurrence.  

             

 

 

 

 



 

 

HS EP184. Coronary Artery Disease Association with Arterial Calcifications on Hand 

Radiographs 
Erin M. Taylor, MD; Qing Z. Ruan, MD; Mathew L. Iorio, MD  

Harvard University, Boston, MA 

 

Background: Arterial calcifications have been linked with an increased risk of coronary artery 

disease (CAD) and attendant comorbidities. However, few studies have evaluated if the 

frequency and impact of upper extremity calcifications remains similar to that demonstrated in 

the lower extremity or cardiac vessels. Our study examines if a correlation exists between CAD 

and the presence of arterial calcifications on routine hand radiographs.  

Methods: A review of 100 consecutive patients who presented to a single institution hand clinic 

with ICD-9 and ICD-10 diagnosis codes of CAD were performed. All patients underwent CAD 

screening with cardiac stress testing or coronary angiography, which determined patients with 

CAD and patients without CAD. Patients with chronic kidney disease (CKD) or end-stage renal 

disease were excluded from primary analysis given the known confounder for arterial 

calcifications.  

Results: The study patient population had a mean age of 69.3 years (r, 48-99), BMI of 29.4 (r, 

19-46), and male gender of 48%. Ethnicity included Caucasian (76%), Black (15%), Hispanic 

(6%), and Asian (3%). Patients had comorbidities of hypertension (79%), hyperlipidemia (83%), 

diabetes (53%), smoking (59%), and stroke (6%). In those CAD patients with hand radiographs, 

28.6% (12/42) had an incidence of arterial calcifications on hand radiographs, compared with 

5.3% (1/19) in patients without CAD (p=0.07). Nineteen patients with CKD were excluded from 

primary analysis, 94.7% (18/19) of whom had calcifications on hand x-ray.  

Conclusions: Our preliminary data suggest that patients with CAD have a higher incidence of 

hand arterial calcifications on X-ray. Arterial calcifications seen on hand radiographs in the hand 

surgery patient population may warrant referral for further CAD diagnostic testing; however, this 

data may be utilized by the hand-surgery clinician when routine radiographs demonstrate 

calcification as a potential impetus or signal for referral to their primary physician for cardiac 

screening. 

 

 

 

 

 

 



 

 

HS EP185. Survival after digit replantation and revascularization is not affected by the use 

of grafts during arterial repair 
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Thanik, MD; Jacques H. Hacquebord, MD 
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Background: 

Primary arterial repair in digit revascularization and replantation is sometimes not feasible due to 

a large zone of injury. To avoid excessive digit shortening, interpositional grafts can be utilized 

to reconstruct the artery in such cases. The rates of digit survival after revascularization and 

replantation in primary repair vs. repair with a graft are not well elucidated.  

Methods:  

A retrospective review of all patients at a public urban teaching hospital from 2007 to 2015 that 

required revascularization and/or replantation of one or more digits were performed. 

Demographic data, preoperative factors and intraoperative details were collected. Survival of the 

digits was the primary outcome measure.  

Results:  

126 patients were identified with 171 affected digits. There were a total of 53 digits that 

underwent replantation and 118 digits that underwent revascularization. Of the 118 

revascularizations, a graft was used to repair the artery in 50% (n=59) of digits. Digit survival 

with use of a graft for arterial repair vs. primary repair after revascularization was equal (91.5% 

in both groups). Of the 53 replantations, a graft was used to repair the artery in 49.0% (n=26) of 

the digits. The average graft length was 4.4 cm (range 0.5-12). There was no statistical difference 

in digit survival with use of a graft for arterial repair vs. primary repair after replantation (46.2% 

vs. 48.1%, p = 1.00). The most common source of graft was a vein from the forearm & wrist 

(47.7%, n = 41) followed by vein harvested from the dorsal foot (47.1%, n = 40). There were 5 

digits that utilized an artery from another amputated digit as a spare part. The site of graft did not 

have any effect on digit survival (p=0.971). A graft was more likely to be used in crush and 

avulsion injuries (66.7%) compared to laceration injuries (44.2%) with RR 1.51 (p=0.01).  

Conclusion:  

Grafts were utilized for arterial repairs in nearly half of all devascularized digits. There was no 

statistical difference in the digit survival rate for digits that were repaired primarily versus those 

repaired using a graft. The need for a graft in a large zone of injury should not be considered a 

contraindication to performing revascularization or replantation. Furthermore, hand surgeons 

should have a low threshold for using grafts especially in crush or avulsion injuries. 

 



 

 

HS EP186. Wrist Arthroplasty Using 3D Printing 
Ji Hye Son, MD 

University Hospitals Cleveland Medical Center, Cleveland, OH 

 

Introduction: Total wrist arthroplasty is increasing worldwide. The available implants vary 

greatly in concept and design. A current, widely used system has two metallic components, the 

radial component and the carpal component, with a spacer between these two components. The 

radial component has a curve that imitates the radial inclination but has a shape of an ellipsoid, 

which does not reflect true distal radius. The wrist is a complex structure and the current total 

wrist arthroplasty systems partially replicate the anatomy of the wrist.  

Materials & Methods: This is a proof of concept study. Cadaver wrists underwent computed 

tomography (CT). The right wrist was used as a reference and various measurements were 

obtained – radial inclination, radial height, radial width, radial tilt, shift, as well as distal radio-

ulnar joint and the relationship of the radius to the carpal bones. The measurements obtained 

from the right wrist was utilized to formulate the 3D model for the left total wrist prosthesis. 

After the 3D printout of left total wrist arthroplasty was obtained, osteotomy was performed on 

the cadaver left distal radius shaft, and the 3D printout model was implanted to the cadaver wrist. 

The model was rigidly fixated to the carpus and second and third metacarpals. Passive range of 

motion was measured in the cadaver wrist. Computer models were used to assess the contact 

stress distributions between the customized 3D model versus commercially available total wrist 

prosthetic.  

Results: The contact stress distribution of the customized 3D model was more closely related to 

the right distal radius versus the model of the commercially available total wrist prosthetic. The 

passive range of motion obtained from the cadaver wrist after implanting the 3D model was 35 

degrees dorsiflexion, 40 degrees flexion, 8 degrees radial deviation, and 15 ulnar deviation, 

which is comparable to commercial prosthetics.  

Conclusions: The wrist is a highly complex and dynamic structure. 3D printing has the potential 

to provide total wrist implant that can best restore anatomic integrity.  

 

 

 

 

 

 

 



 

 

HS EP187. The Role of Medial Femoral Condyle Free Vascularized Bone Graft for the 

Treatment of Failed Scaphoid Nonunion Surgery associated with Proximal Pole Avascular 

Necrosis 
Nicholas Pulos, MD; Kathleen M. Kollitz, MD; Allen T. Bishop, MD; Alexander Y. Shin, MD 

Mayo Clinic, Rochester, MN 

 

Hypothesis: Revision surgery for scaphoid nonunions with avascular necrosis presents a 

particularly challenging problem. The purpose of this study is to determine the outcome of free-

vascularized medial femoral condyle bone grafts in the treatment of revision surgery for 

scaphoid nonunions with avascular necrosis. We hypothesize that this treatment restores 

scaphoid vascularity and architecture in patients after prior failed surgery for scaphoid 

nonunions.  

Methods: A retrospective review was conducted to identify all patients with scaphoid nonunions 

with avascular necrosis who had failed prior operative treatment and subsequently treated with a 

medial femoral condyle bone graft in the revision setting. Between May of 2005 and September 

of 2016, 49 patients were identified. Mean time from previous surgery to revision was 15.3 

months. Thirty-six patients had a prior bone grafting procedure. All patients had documented 

avascular necrosis of the proximal pole at the time of surgery evaluated by deflation of the 

tourniquet and lack of bleeding of the proximal pole. Carpal indices, time to union, early 

functional outcomes and complications were recorded.  

Results: Of the 49 patients treated with medial femoral condyle bone grafting, 41 healed 

(83.7%) at a mean of 15.9 weeks (range, 9 to 31 weeks). Radiographic evaluation demonstrated 

significant improvement from preoperative to postoperative mean revised carpal height ratio 

(1.46 and 1.49, respectively; p = 0.04), scaphoid height to length ratio (0.70 and 0.61, 

respectively, p < 0.0001), lateral scaphoid angle (28.3 and 14.6 degrees, respectively, p < 

0.0001), scapholunate angle (66.2 and 58.4 degrees, respectively, p < 0.0001), and radiolunate 

angle (20.0 and 10.1 degrees, respectively, p < 0.0001). There was a trend towards improved 

grip strength and no significant change in total wrist range of motion pre- and postoperatively. 

Twenty-nine patients underwent subsequent procedures of which 21 were planned (21 planned 

Kirschner wire removals, 1 revision Kirschner wire placement, 5 scaphoidectomies with partial 

wrist fusions, 1 radial styloidectomy, 1 screw removal). There were two postoperative knee 

infections, but no patients complained of knee pain at final follow-up. Neither age, smoking 

status, BMI, time to surgery, nor pre-operative radiographic findings were found to be 

statistically significant predictors of failure.  

Summary:  

 We present the largest series to date of patients who have undergone revision scaphoid 

nonunion surgery with documented avascular necrosis of the proximal pole.  

 84% of patients who had failed prior scaphoid nonunion surgery healed at a mean of 16 

weeks after treatment with free-vascularized medial femoral condyle grafts.  



 

 

HS EP188. An Evaluation of Risk Factors for Flap Loss and Anti-thrombotic Strategies by 

Surgeons and Hematologists 

Minh Q Huynh, BSc; Kevin Cheung, MSc, MD, FRCSC; Vinai Bhagirath, MD, FRCP; Michael 

Gupta, MD, FRCSC; Ronen Avram, MD, FRCSC 

University of Ottawa, Ottawa, ON, Canada 

Introduction Thrombosis,a leading cause of flap failure,has devastating consequences.This results from technical 

factors,such as vessel kinks,or non-technical factors such as medical co-morbidities.As an intervention or 

prophylaxis,a variety of anti-thrombolytic agents can be used.However,the literature is sparse on the efficacy and 

guidelines for the different pharmacological strategies for flap failure.The goal is to characterize the current practice 

patterns for anti-thrombotic strategies for flap management. 

Materials & Methods Surveys were distributed to Thrombosis Canada,ENT Canada,and the Canadian Society of 

Plastic Surgeons.Data was collected on routine screening,risk factors for flap failure,pre-,intra-,and post-operative 

strategies.Physicians were asked how they would change their management if patients had a risk factor or flap 

thrombosis. 

 

Results  There were 722 surveys distributed with 132 respondents(18%),consisting of 102 

surgeons and 30 hematologists.Sixty-five surgeons and nine hematologists routinely see flaps.A 

quarter of physicians who manage flaps screen patients for hematological conditions through past 

medical history or lab tests.The top three risk factors for flap failure according to 

surgeons were surgeon experience,medical co-morbidities or past arterial 

thrombosis,and thrombophilia whereas hematologists reported 

diabetes,smoking,and medical co-morbidities.Surgeons ranked thrombophilia as one of 

the top three risk factors for flap failure and the primary reason to change patient 

management while hematologists did not rate this in the top three risk factors or reason 

to change management.Half of surgeons would add an anti-thrombolytic if a patient had 

thrombophilia. 

Fifty-four percent of physicians routinely use either 

unfractionated heparin(UFH) or low-molecular weight 

heparin(LMWH) pre-operatively.Only surgeons were involved 

in intra-operative management.Surgeons routinely flushed the 

flap with heparin(37%),used IV heparin(6%),or 

both(8%).There was a large diversity of management strategies if an intra-operative thrombosis 

occurred.Different strategies consisted of changing recipient vessels,IV UFH,flushing the 

flap,adding post-operative agents,or a combination of strategies.Surgeons used a range of post-operative agents such 

as UFH,LWMH,aspirin,and dextran while hematologists preferred LMWH.Patients who had post-operative 

thrombosis were more likely to receive anti-thrombolytics if technical factors were not identified. 

Conclusions There currently exists a difference in opinions on risk factors for flap failure between surgeons and 

hematologists that would change management,especially the importance of thrombophilia.Most surgeons add an 

anti-thrombolytic agent if a patient had thrombophilia whereas hematologists would not change their 

management.The practice variation in agents used for routine flap is diverse for surgeons,with no routine protocol.In 

hematology,anti-thrombolytic agents are used less,with a preference for LMWH post-operatively. 

 

 



 

 

HS EP189. Characterizing Hand Infections in an Underserved Population: The Role of 

Diabetic Status and Location of Infection 
Andrew J. Hayden, MD; Steven A. Burekhovich, BS; Sarah G. Stroud, AB; Neil V. Shah, MD, 

MS; Aadit T. Shah, BS; Steven M. Koehler, MD; Bassel G. Diebo, MD 

State University of New York, Downstate Medical Center, Brooklyn, NY 

 

Introduction:  

Whether inflammatory markers like erythrocyte sedimentation rate (ESR) and C-reactive protein 

(CRP) vary predictably among zones of the hand in hand infections (HIs) is under debate. A high 

index of clinical suspicion enables providers to identify severe HIs early and maximize 

preservation of structure/function. This study aims to examine how common bacterial agents, 

infection location, and patients’ laboratory findings differ based on diabetic status to determine 

which characteristics could raise clinical suspicions for closed-space HIs.  

Materials/Methods:  

This was a retrospective review of a prospectively-collected, single-center database. Patients 

presenting with any HI from 2014-2016 were identified and stratified by diabetic status and site 

of infection (proximal to digit [Proximal] or within digit [Distal]). Patients with recent history of 

surgery, comorbid proximal infection, history of osteomyelitis, or human or animal bite 

mechanisms were excluded. Diabetes status, hemoglobin A1c (HbA1c), blood glucose, white 

blood cell count (WBC), ESR, CRP, and culture results were analyzed using parametric and non-

parametric tests, where appropriate. Univariate and multivariate analyses controlling for age, 

gender, and diabetes status were employed to identify any significant independent predictors of 

laboratory values.  

Results:  

Fifty-three patients met inclusion criteria (diabetics: n=24 [45.3%]; non-diabetics: n=24; 

unknown status: n=5). The rates of S. aureus, MRSA, and gram-negative organism identification 

in culture between these groups were similar (p=0.61). Mean ESR was significantly higher in 

diabetics compared to non-diabetics (76.19 vs. 51.33, p=0.015). Mean overall WBC, CRP did 

not differ significantly. Regression analysis showed that diabetics had higher odds of having 

increased ESR (OR=1.03/R2=0.227, p=0.013).  

Among known-diabetic HIs, 13/48 infections were Proximal, and 35 were Distal. Proximal 

infections showed significantly higher mean CRP (136.9 vs. 50.5, p=0.001) and WBC (5.19 vs. 

3.9, p=0.02); ESR did not vary significantly. Regression analysis controlling for diabetic status 

showed that proximal infections were more likely to have a higher CRP (OR 1.02/R2=0.329, 

p=0.003).  

Conclusion:  

While ESR was significantly higher in diabetic patients, proximal infections had higher CRP and 

WBC. These findings suggest that infection location may have more profound effects on the 

inflammatory milieu of the hand than does diabetic status. Future assessment of the predictive 

utility of physical exam findings and lab findings is warranted to standardize a set of predictive 

criteria for HI severity. Any proposed criteria using ESR should be stratified by diabetic status. 

Our findings suggest if CRP is to be incorporated into predictive HI criteria, infection site must 

also be accounted for. 



 

 

HS EP190. The Effect of Dorsal Screw Prominence in the Radial Shaft of Distal Radius 

Fractures Treated with Volar Locked Plating 
Nicholas Pulos, MD; Brent R DeGeorge, MD, PhD; Alexander Y. Shin, MD; Marco Rizzo, MD  

Mayo Clinic, Rochester, MN 

 

Introduction: 

Dorsal screw prominence in volar locked plating of distal radius fractures puts extensor tendons 

at risk for irritation and rupture. The purpose of this study is to determine if prominent radial 

shaft screws in volar locked plating of distal radius fractures increase the risk of tendon irritation, 

tendon rupture or hardware removal.  

Methods: 

A retrospective review was conducted to identify all patients who had undergone volar locked 

plating of distal radius fractures from May of 2003 and May of 2015. All patients with 

radiographic follow-up in our electronic medical record were included. 606 distal radius 

fractures in 584 patients were identified. Mean follow-up was 9.2 ± 12.8 months. Clinical data 

were reviewed including demographic variables, extensor tendon irritation, extensor tendon 

rupture, and hardware removal. Each patient’s most immediate lateral post-operative radiograph 

was reviewed. The most prominent cortical screw was identified and measured from the dorsal 

cortex of the radial shaft to the tip of the screw.  

Results:  

Of the 606 distal radius fractures managed with volar plate fixation, 42 (6.9%) underwent 

subsequent hardware removal at a mean 14.9 ± 18.7 months. Ten patients (1.7%) were found to 

have clinically significant extensor tendon irritation including two patients (0.33%) with extensor 

tendon rupture. The average screw was 1.4 mm proud of the dorsal radial cortex (range: 0 to 4.9 

mm). 20.9% of screws were greater than 2 mm proud. Comparing patients who underwent 

hardware removal to those who did not, there was no statistically significant difference in screw 

prominence (1.53 mm v. 1.43 mm, p = 0.46) or proportion of patients with screws greater than 2 

mm (20.6% v. 26.2, p = 0.39). There was no statistically significant difference between shaft 

screw prominence and extensor tendon irritation or rupture (p = .23 and p = .38, respectively).  

A post-hoc power analysis demonstrated 80% power to detect a 4% difference in hardware 

removal rates between patients with screws greater than 2 mm proud and those without.  

Conclusion 

Volar locked plating of distal radius fractures is associated with extensor tendon irritation. It 

appears the effect of dorsal screw prominence of radial shaft screws is not significant within a 

range of 2 mm, a common screw length interval. Measuring screw lengths in the radial shaft with 

a depth gauge is clinically beneficial to patients and educational for trainees. However, this study 

does not support the downsizing of prominent screws 2 mm or less.  



 

 

HS EP191. Predictors of Postoperative Complications in 10, 623 Patients Undergoing 

Elective Hand Surgeries: Who Should be Operated On in an Outpatient Setting? 
Kalpit N. Shah, MD; Steven F. DeFroda, MD, MEng; Bo Wang, BS; Arnold Peter C. Weiss, MD 

Brown University, Providence, RI 

 

OBJECTIVES: 

A large portion of hand surgeries are performed on an outpatient basis. Lower costs of 

performing a surgery in a stand-alone outpatient surgery center compared to in-hospital 

outpatient center or the main in-hospital operating rooms make the choice financially appealing. 

In current practice, many stand-alone surgery centers use arbitrary patient factors in deciding 

who has surgical procedures at an outpatient stand-alone surgery. Often cited is the concern of 

higher risk of perioperative and postoperative complications for patients. However, the 

association between certain objective patient factors or comorbidities and post-operative 

complications have not been established.  

METHODS: 

Patients undergoing elective hand surgeries (152 CPT codes from all hand surgery CPT codes) in 

an outpatient setting under non-general anesthesia between 2005 and 2015 were idenitified in the 

National Surgical Quality Improvement Program (NSQIP) database. Inpatients and those who 

had an unrelated operation in the prior 30 days were excluded to identify a truly elective hand-

surgery patient population. The primary outcome was postoperative complications, which 

included 30-day mortality, surgical or medical complications (UTIs were excluded), incidence of 

return to the operating room (OR) or readmission for reasons related to their surgery. Patients 

demographcs, intraoperative and post-operative variables were recorded. Factors significant 

simple hypothesis testing were then used in a multiple logistic regression.  

RESULTS: 

Of 10,623 patients undergoing elective hand surgeries between 2005 and 2015, 159 (1.5%) 

developed a total of 207 medical or surgical complications, death, return to the OR or had to be 

readmitted. In multiple logistic regression analysis, ASA Class (OR 1.78, 95% CI [1.15, 2.74], 

p=0.0092), steroid use (OR 2.87, 95% CI [1.63, 5.05], p=0.0003), dialysis use (OR 8.22, 95% CI 

[4.13, 16.37], P<0.0001), bleeding disorder and smoking status were significant for predictors 

following the outpatient surgery. Stepwise selection was used to search for the best subset of 

variables that minimize the AIC of the logistic regression model.  

CONCLUSIONS: 

The analysis based on the NSQIP database may help identify and exclude who are at risk for 

significant complications post-operatively and should not be operated on at a stand-alone 

outpatient surgery centers. These factors included ASA class 4, current steroid use, current 

dialysis use, bleeding disorder and smoking status. The result of this study can help surgeons 

choose patients appropriately for the proposed venue of the surgery. 

 

 



 

 

HS EP192. Computed Tomographic Analysis of Fresh Fractures of the Lunate 
Mohamed Morsy, MD1; M. Diya Sabbagh, MD1; Marissa Suchyta, BA1; Steven L Moran, MD2  
1Assiut University, Assiut, Egypt; 2Division of Plastic Surgery, Mayo Clinic, Rochester, MN 

Background: Fractures of the lunate bone are a rare entity that is not well studied. The current 

classification falls short in classifying all types of encountered fractures. We hypothesize that 

appreciation of the three dimensional characters of lunate fractures and its correlation with 

clinical outcomes will lead to the development of a better treatment directed classification.  

Methods: A retrospective chart review of thirty one patients with lunate fractures was done that 

were treated at our institution during the period between 2005 and 2015. Patients’ demographic 

characteristics, mechanism of injury, management, outcomes and complications were 

documented. CT scans were studied and reconstructed using Materialise’s Interactive Medical 

Imaging Control System program (Materialise, Leuven, Belgium) (Fig. 1) and the fracture 

patterns were studied and classified according to the classification by Teisen and Hjarbaek, then 

correlated with clinical outcomes.  

Results Twenty seven patients were males and four were females. Average age was 33.6 years. 

Eleven patients had a low energy trauma and the remaining twenty had a high energy trauma. 

Seventeen (55%) had isolated lunate fractures and fourteen (45%) had associated injuries in the 

wrist and/or hand. Twenty patients were treated operatively and eleven were treated 

conservatively. Complications noted were avascular necrosis in two patients, non-union in three 

patients, dorsal intercalated segment instability in four and chronic pain in six. By studying the 

fracture patterns we were able to classify twenty three fractures. Thirteen fractures were type 1, 

eight were type 3, one was type 4 and one was type 5. Eight fractures were unclassifiable either 

due to a unique pattern (as shown in figure 2) or due to the complex or combined fracture 

patterns. The two patients that developed avasvular necrosis had an unclassifiable fracture type 

with volar and dorsal components.  

Conclusion: We conclude that CT imaging is crucial in diagnosing fractures of the lunate and 

appreciating the fracture pattern. Advanced imaging and 3D reconstruction dictate the need for a 

new classification for lunate fractures to accommodate the newly identified fracture patterns. The 

characteristics of the fracture can aid in determining the prognosis, which was the worst in 

fractures involving both the volar and dorsal poles according to this study, thus disrupting the 

blood supply completely and ultimately leading to avascular necrosis.  

Figure 1: 3D reconstruction of a type 4 fracture.  



 

 

 

Figure 2: 3D reconstruction of an unclassifiable fracture  

 

 



 

 

HS EP193. Brachioradialis Flap for Soft Tissue Coverage of Posterior Elbow Wounds: 

Case Report and Surgical Technique 
Orlando D Sabbag, MD; Casey M. DeDeugd, MD; Eric Wagner, MD; Bassem T. Elhassan, MD 

 Mayo Clinic, Rochester, MN 

The posterior aspect of the elbow is an area prone to chronic wound complications due to its 

prominence and the tensile forces resulting from elbow range of motion. In situations in which 

local wound care fails, various options for soft tissue coverage are available including the 

anconeus, lateral arm, radial forearm, extensor carpi radialis longus, and flexor carpi ulnaris 

flaps. Each option offers unique considerations depending on the complexity and extent of the 

soft tissue defect. In situations in which coverage of a large defect is required, or when primary 

soft tissue coverage options fail, an alternative option is the brachioradialis rotational muscle 

flap. We present a case report and surgical technique using the brachioradialis muscle for 

coverage of a large posterior elbow wound after failure of an anconeus flap. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

HS EP194. Three Children with Serious Injuries to Hand Caused by Meat Grinder 
May Tove Hestmo, MD; Magne Rokkum, MD, PhD 

University of Oslo, Oslo, Norway 

 

Complex, serious injuries of hands in children are rare.  

Between 2009 and 2015, 3 girls in age 2-3.5 years were admitted to our Department with serious 

injuries to hand caused by electrical meat grinder. Two had injuries to dominant right hand, one 

to the non dominant hand. The injuries happened at home. Two of the patients arrived at the 

hospital with the hand still crushed in the grinder. The hand and the forearm were drawn into the 

grinder, causing the fingertips to partly be left in the grinder, partly they wre visible at the exit of 

the grinder.  

In 2 of the patients, 2., 3. and 4. digit had no vascularization, the thumb and 5.digit had intact 

vascularization. The digits with no vascularization underwent replantation followed by routine 

postoperative replantation regime. The other digits were treated for lacerations and fractures in 

multipel levels.  

One of the patient suffered vascular compromise in 3. and 4. digit after 3 days, the digits were 

amputated 10 days after initial surgery. The 2.digit survived. This girl has since undergone 6 

surgeries including revisions,skin transplants and corrections of scars. The last surgery was 

performed 1 year after the injury. The patient returned after last surgery back to Irak.  

The second patient suffered vascular compromise in 2. and 3.digit day 1 postoperative and 

underwent resurgery for both arteries and veins. Revaskularization failed and digits amputated 

day 4 after initial surgery. 4.digit survived. During the first year after trauma, the patient 

underwent 9 operations. She is still under our care for hand therapy.  

The third patient suffered amputation of the thumb and separate amputation of digit 2-5 in one 

block. The level of the amputations were proximal to the MCP-joints. After thorough trauma 

evaluation, replantation was not found indicated. Revision and split skin transplant were 

performed. The patient has since undergone 4 surgeries including revisions and correction of 

webspacescaring. The last surgery took place 14 months after trauma. The family has received 

information about possibilities of grip reconstruction with toetransfer and prosthesis. She has 

routine follow up visits in our outpatient department and by the children hand therapist.  

Injuries in children hands caused by meat grinder are complex. The outcome of the replantation 

is challenging due to injuries at more levels. Regardless will these injuries require multiple 

surgical intevention and long term follow up. 

 

 

 



 

 

HS EP195. Complications following Volar plating of Distal Radius Fractures: A Meta 

Analysis 
Todd Alter, BS; Kristin Sandrowski, MD; Asif Ilyas, MD 

Thomas Jefferson University, Philadelphia, PA 

 

INTRODUCTION: 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 meta-analysis 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%.  

CONCLUSION:  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. Despite the varying complication rates in the literature, this Meta 

analysis identifies an overall low complication rate associated with volar plating of distal radius 

fractures. 

 

 

 

 

 

 

 

 



 

 

HS EP196. Outcomes and Complications in Distal Biceps Repair 
Jeremy T. Hines, MD; Andrew T. Assenmacher, MD; Scott P. Steinmann, MD; Julie E. Adams, 

MD 

Mayo Clinic, Rochester, MN 

 

Background: There is continued discussion regarding complications associated with distal biceps 

tendon repair and how they may be related to surgical approach or technique, patient factors or 

injury factors. The purpose of this study was to examine the types and rates of complications and 

associated factors in distal biceps repair.  

Methods: Between 2000 and 2012, 268 consecutive patients who underwent primary distal 

biceps tendon repair with at least 6 weeks of follow up were reviewed. Multiple factors were 

reviewed including injury chronicity, surgical approach, fixation technique, obesity, age, 

diabetes, and nicotine use. 237 patients (88.4%) underwent two incision approach and 31 

(11.6%) underwent single incision approach.  

Results: Complications occurred in 32.8% of patients. 11.2% were considered major 

complications, of which 5.6% required reoperation. Major complications included symptomatic 

heterotopic ossification (HO) excisions, irrigation and debridement for hematoma or infection, 

revision for retear, and persistent nerve injury at final follow-up. Minor complications including 

transient nerve irritation, superficial cellulitis, and asymptomatic HO were found in 21.6% of 

patients. Single incision approach was significantly associated with nerve irritation or injury 

(54.8% vs 13.6%, p<0.01), overall higher risk when accounting for all complications, and 

approached significance with any accounted HO.  

Conclusion: Despite modifications in surgical techniques in attempt to avoid complications, there 

are still a number of minor and major complications associated with biceps tendon surgery. 

Patients should be counseled on appropriate risks prior to surgery including up to an 11.2% risk 

of major and 21.6% risk of minor complication, and 5.6% risk of reoperation.  

Level of Evidence: Level III; Retrospective Cohort Review  

Keywords: Distal biceps; rupture; surgical repair; reconstruction; complications; adverse events; 

outcomes 

 

 

 

 

 



 

 

HS EP197. New Smartphone Applications Provide Accurate and Reliable Measures of 

Finger Range of Motion 
Hannah H. Lee, MD, PhD; Kwesi St. Louis, MD; John R. Fowler, MD 

University of Pittsburgh Medical Center, Pittsburgh, PA 

Background: Measurement of finger ROM is critical in clinical settings. Goniometer 

measurement and visual inspections are the two most widespread tools. We compared three 

smartphone applications and visual inspection measurements of the finger joints to the 

goniometer measurement standard.  

Materials & Methods: An independent observer measured each joint flexion angle using a 

universal hand-held goniometer and was used as the reference standard (Figure 1). Three 

different smartphone applications were used to measure the flexion angles of the finger: 

Goniometer (Jinfra), iPhone Compass (Apple), and PT-Tools (PT Tools suite). In addition, visual 

inspection was used to estimate the flexion angles. Agreement examination of the each 

measurement tools against the standard measurement were evaluated using Bland-Altman 

method. Comparisons of the each measurement tools against the standard measurement were 

performed via two-tailed Pearson correlation. Inter-rater reliability was quantified using 

interclass correlation coefficient (ICC).  

Results: The results of our study suggest that all three smartphone measurement tools, as well as 

visual inspection, agree and correlate well with the reference standard XR measurement. Figure 

2 documents all measured readings of finger joints for all observers. Overall agreement of the 

smartphone applications as well as visual inspection measurements of the finger joints to the 

goniometer measurement standard, as assessed by Bland-Altman method, is illustrated in Figure 

3. The mean correlation coefficients for each smartphone applications exceeded 0.7 (Table 1). 

Overall inter-rater reliability was similar, with ICC greater than 0.9 for all the measurement tools 

(Table 2).  

Conclusions: Our data suggest that new smartphone applications are promising means to 

provide accurate and reliable measures of ROM.  

Figure 1: 



 

 

 

Figure 2: 

 
 



 

 

  

Figure 3: 

 
 

  

Table 1: Overall Pearson r2 coefficients  

 
Observer 1  Observer 2  Observer 3  Average  

Visual Inspection  0.8660  0.8352  0.7435  0.8149  

Goniometer  0.6463  0.7388  0.7331  0.7061  

iPhone Compass  0.8283  0.7446  0.5875  0.7201  

PT-Tools  0.7370  0.7503  0.6481  0.7118  

  

Table 2: Overall interrater reliability  

 
Average  Range  

Overall  0.950  0.931 – 0.964  

Visual Inspection  0.966  0.935 - 0.983  

Goniometer  0.967  0.938 - 0.984  

iPhone Compass  0.913  0.834 - 0.957  

PT-Tools  0.933  0.872 - 0.967  

   



 

 

HS EP198. The Role of the A0 Pulley and the Flexor Tendons in Trigger Finger 
Robin Wu, BS; Jack Kanouzi, MD; Cyril Gary, BA; Brandon Sumpio, BA; J. Grant Thomson, 

MD  

Yale University School of Medicine, New Haven, CT 

 

Background:The A0 pulley, just proximal to the A1, has been implicated a posteriori, by our 

group, in trigger finger, while no other studies have defined the role of the A0 in this pathology. 

The aims of this study were to (1) compare trigger finger with A1 or A0 pulley constriction and 

(2) to expound the role of differential grips, by way of differential FDS/FDP tension, in trigger 

finger.  

Methods: A tensiometer (Instron High Precision Soft Tissue Testing System) was used to 

measure FDP work of flexion in four digits (index, middle, ring, and small) of two human 

cadaveric hand. The A1 and A0 pulleys were incrementally constricted in order to induce 

triggering. The FDS was either not tensioned or held at a constant tension of 5N (crimp grip) or 

10N (slope grip) for every incremental constriction. Work of flexion was analyzed with the 

BlueHill2 software for differences among trial conditions. The tension normalized by 

circumference (TNC) was calculated as a standardized unit of pulley constriction on the tendon. 

The TNC at which the finger triggered (mTNC) was compared between conditions.  

Results: Triggering was successfully induced with constriction of both the A1 and A0 pulley in 

the ring and small digits in hand 1 and the index and middle digit in hand 2. The mTNC was 

lower with constriction of the A0 in both the ring and small finger (ring 0.001, small 0.089) of 

hand 1 than the A1 (ring 0.063, small 0.106). The mTNC was lower with constriction of the A1 

in both the index and middle finger (index 0.086, middle 0.076) of hand 2 than the A0 (index 

0.204, middle 0.117). The magnitude of triggering increased significantly with increasing FDS 

tension in the small A0 and ring A0 and decreased significantly in the middle A1 and index A1. 

Increased tension applied to the FDS elicited triggering in the ring A0 and the small A0 and 

abolished triggering in the middle A1.  

Conclusion: This is the first time the A0 pulley has been implicated in a cadaveric model of 

trigger finger. Thus, future surgical release of the A0 pulley may be necessary for comprehensive 

treatment of trigger finger in a subset of patients. Different grips, with distinct FDS/FDP 

involvement, alter the course of A0 and A1 trigger finger presentation in a predictable manner. 

 

 

 

 

 

 



 

 

HS EP199. WITHDRAWN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

HS EP200. The Effect of Sequential Flexor Tendon Pulley Sectioning and Reconstruction 

on Joint Range of Motion and Tendon Load 
Nina Suh, MD, FRCSC; Brett Byers, MD FRCS(C); Mohammad Haddara, BEng; Louis Ferreira, 

PhD, P Eng 

Western University, London, ON, Canada 

Background: Injury to A2 and A4 flexor tendon pulleys are not uncommon following sharp 

lacerations, crush injuries, and to a lesser extent, iatrogenic injury.  These defects are known to 

cause tendon bowstringing with subsequent range of motion (ROM) deficits of the affected 

finger.  In response, deficient tendon pulleys are reconstructed in an effort to avoid these 

complications.  However, it is unclear how deficient tendon pulleys and subsequent 

reconstructions affect actual tendon load in addition to joint ROM.  The purpose of this study is 

to characterize the effects of sequential A2 and A4 pulley sectioning and reconstruction on joint 

ROM and tendon load.  

Methods:  A novel in-vitro finger motion simulator was designed to achieve full simulated 

active finger flexion and extension.  The index, long, and ring fingers were used in 5 cadaveric 

specimens (age: 71.8±9.9 years; 3 females, 2 males), with a total of 14 digits included in the 

study.  Our simulator controls loads and tendon excursions using closed-loop feedback control, 

while outcomes measures include loads, excursions, and ROM of the finger.  The effects of 

sectioning A2 and A4 pulleys, and their reconstructions were analyzed using a 2-way repeated-

measures ANOVA.  

Results:  With the wrist in neutral, full sectioning of both A2 and A4 pulleys reduced MCP 

ROM by 9.1±7.1° (p=0.016) and FDP tendon load by 2.3±1.9N (p=0.029). A flexed wrist further 

reduced MCP ROM by 7.4±6.3° (p=0.009) and reduced FDP tendon load by 3.6±3.5N (p=0.034) 

when both pulleys were cut. Reconstruction restored FDP load to within 0.5 N of the intact state 

(p=0.034).  With the wrist extended, cutting both pulleys reduced MCP ROM by 7.2±7.3° 

(p=0.024), and reconstruction restored MCP ROM to within 2° of the intact state (p=0.014), 

while FDP tendon load was reduced by 3.5±1.7N (p<0.001). DIP and PIP ROM were not 

significantly altered.  

Conclusion: In all wrist positions, cutting A2 and A4 pulleys reduced MCP ROM, as well as 

FDP tendon loads.  PIP and DIP joint ROM was not significantly affected.  Pulley 

reconstructions restored these metrics with no significant difference compared to the intact state, 

reinforcing their utility by not only reducing bowstringing, but by restoring natural joint 

biomechanics and tendon loads.  The new simulator has provided additional tendon load 

information to compliment the state of knowledge on joint ROM in the context of pulley 

reconstructions.  

   

 

 



 

 

HS EP201. Intramedullary Button Repair of Distal Biceps Ruptures: A Pilot Study 
Reed Hoyer, MD; Alexander D. Choo, MD 

Indiana Hand to Shoulder Center, Indianapolis, IN 

 

Introduction: Distal biceps ruptures often require surgical repair and occur most commonly in 

middle aged males. Far-cortical suspensory button repair is a common surgical technique for 

repair, but risks the posterior interosseous nerve injury which can result in a wrist drop. 

Intramedullary button repair of distal biceps ruptures would decrease the neurovascular risk from 

far-cortical button placement.  

Methods: Nine (9) fresh frozen cadavers were used for this study. The distal biceps muscle, 

tendon and proximal radius were removed from the cadaver, the distal biceps tendon was then 

tenotomized from its insertion on the radial tuberosity. The distal biceps tendon was then sutured 

and repaired to the radial tuberosity with an intramedullary button fixation. This fixation 

construct was then tested for visible gapping under cyclical load and then load to ultimate failure. 

The load to ultimate failure was then compared to historical controls.  

Results: Of the nine specimens tested, 0/9 exhibited any appreciable gapping under cyclical load 

at 50 N with 1000 cycles tested. The mode of failure was button pulling out of bone (4/9), 

specimen gapping at interface (2/9), suture failure (2/9) and failure at musculotendinous junction 

(1/9). Pullout data was available for 6 of 9 specimens with an average pullout failure load of 

244.4 N +/- 146.7. Comparison to prior historical control for endobutton repair of 274.8 +/- 95.6 

for 11 specimens and suture anchor repair 230.1 +/- 86.5 demonstrates no statistical difference 

(p=0.613 for endobutton repair and p=0.801 for suture anchor repair).  

Discussion: Intramedullary button repair for distal biceps repair resulted in no visible gap after 

1000 cycles of cyclical load of 50 N. Load to failure strength of intramedullary button fixation 

was not significantly different compared to historical controls of far-cortical button and suture 

anchor fixation. Further studies are necessarily but intramedullary button fixation may be a 

reasonable method of fixation for these injuries. 

 

 

 

 

 

 

 

 



 

 

HS EP202. A Low-Cost, High-Fidelity Microsurgery Curriculum for Orthopedic Trainees 
David M. Whitehead, MD, MS.; Marci D. Jones, MD 

University of Massachusetts, Worcester, MA 

Background and Significance  

Microsurgical skills are an important part of any hand surgeon’s toolkit – if not for replantation, 

then for small nerve coaptation. Unfortunately, orthopedic resident education often has limited 

microsurgical training. It was our goal to develop a microsurgery curriculum at low-cost, now 

included in the hand surgery rotation for residents in our program.  

Materials and Methods  

Residents at the PGY-4 and PGY-2 level were chosen as participants, to augment their 

experience on the Hand Surgery service. An iterative approach was used to determine equipment 

needed, and a low-cost, quality dissecting scope as acquired specifically for this curriculum. A 

cost analysis was performed to determine optimal choice of materials and to determine impact on 

faculty productivity and resident participation.  

Results  

Chicken thigh vessels and nerves from bone-in chicken thighs were identified as the most cost-

effective model for nerve coaptation and small vessel anastomosis. Final cost analysis 

demonstrated an up-front cost of $400 for the microscope, as well as $107 per resident per year 

of participation, with suture costs the most significant contributor. Faculty time required was 

noted to be 0.5 hours per resident per year, with a 10-hour resident time commitment which 

could easily be fit into the resident Hand Surgery rotation.  

Conclusion  

We have been able to implement a low-cost, moderate-to-high-fidelity microsurgery curriculum 

for orthopedic residents at our institution, which is expected to greatly improve residents’ ability 

to assist in digital nerve cases as well as work under a microscope in general. In the future, we 

will likely need to also investigate the impact of OR instrument use for this curriculum, and may 

need to fold in the cost of dedicated instruments. 

 

 

 

 

 



 

 

HS EP203. Distal Scaphoid Excision in Treatment of Symptomatic Scaphoid Non-Union: 

Systematic Review and Meta-Analysis 
Cory K Mayfield, BS; Daniel J. Gould, MD, PhD; Marie Dusch, MD; Amir Mostofi, MD 

University of Southern California, Los Angeles, CA 

Background:  Current treatment options for the management of persistent scaphoid nonunion 

are limited to salvage procedure that removes the entire proximal carpal row or scaphoid 

excision and partial wrist fusion.  Distal pole excision of the scaphoid can perhaps provide a 

simpler alternative with faster recovery.  Small case 

series have shown promising results while still 

preserving the option of salvage procedure.    The 

purpose of this study was to determine the efficacy 

of distal scaphoid excision as a treatment option for 

scaphoid nonunion.  

Methods:  The MEDLINE and PubMed databases 

were searched for the use of distal scaphoid 

excision in scaphoid nonunions.  We included 

studies that reported on either the functional or 

patient-centered outcomes following distal 

scaphoid excision for symptomatic scaphoid non-

union.  We excluded those with less than 6 months 

of follow-up, non-English studies, those without 

full-text available, those that performed distal 

scaphoid excision for the treatment of other 

conditions aside from symptomatic scaphoid non-

union, those that utilized any form of wrist or 

carpal arthrodesis in conjunction with scaphoid 

excision, and those that did not provide individual 

patient data.  

Results:  Six articles described the outcomes of 70 

patients with an average of 11.7 patients per study.  

Functional outcomes were assessed using flexion-

extension arc, radial-ulnar deviation and grip 

strength.  These measures improved by an average of 98.95%, 58.96% and 131.08%, 

respectively.  Patient-derived outcomes included the Modified Mayo Wrist Score, which 

improved by 92.6%, and the Distability of the Arm, Shoulder and Hand, which improved 

137.17%.  Complete relief of pain was found in 68.75% with 20.83% of patients experiencing 

pain with strenuous activity.  The average postoperative Visual Analog Scale (0-10) was 0.71.  

93.33% of patients were able to return to work with average time of return being 6.89 weeks.  

Complete satisfaction was reported by 87.80% of patients.  Complications included progression 

into four corner fusion or PRC and newly developed midcarpal arthritis.   

Conclusions: Distal scaphoid excision for scaphoid nonunions results in improvement of 

functional and patient derived outcomes as well as having high rates of return to work and 



 

 

patient satisfaction.  These results are encouraging in that distal scaphoid excision may be a 

favorable, low-risk treatment for scaphoid nonunion without eliminating more extensive options 

such as four corner fusion and proximal row carpectomy.  

 

 

 



 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

HS EP204. Buried versus Exposed K-wires in Hand and Wrist Fractures: Systematic 

Review and Meta-Analysis 
Andrew J Lovy, MD, MS; Aakash Keswani, BA; Debbie Chi, BS; Dong-han Yao, BS; Matthew 

Gluck, MD; Michael R Hausman, MD 

Mount Sinai Hospital, New York, NY 

Introduction: Fractures of the hand and wrist are common injuries that account for 10-12 % of 

all fractures. K-wire fixation is a common, inexpensive, and cost-effective treatment option for a 

many of these fractures. Despite the frequency of K-wire use in hand and wrist fractures, there is 

lack of consensus regarding optimal technique to prevent pin site complications.  The purpose of 

our study was to perform a systematic review and meta-analysis comparing pin-site infection and 

total complication rates in hand and wrist fractures treated with buried versus exposed K-wire 

fixation.  

Methods: The MEDLINE, EMBASE, and Cochrane Control Register of Controlled Trials 

databases were queried to identify potentially relevant publications, altogether yielding 537 

unique studies. Two reviewers assessed each potential study against the inclusion criteria, 

coming to a consensus that 47 met inclusion criteria for systematic review and 5 for meta-

analysis (Figure 1). For these studies we performed data extraction relevant to primary outcomes, 

quality assessment for risk of bias, and Q statistic/I2 calculations to assess heterogeneity of 

results. Meta-analysis using the R software (Lucent Technologies, version 3.3) was performed 

using a random-effects model. Statistical heterogeneity was assessed using a chi-square test with 

a p=0.05 threshold for significance. 

Results: Among the 14 studies with buried K-wires (658 fractures; 1,547 pins), 9 were of 

moderate-high quality. For the 35 studies that included exposed K-wires (1,787 fractures, 4,059 

pins), 28 were of moderate-high quality. The pooled infection rate for buried K-wire fixation was 

3.0% [range: 0-8.0%] with Q value of 5.3 and I2 of 0%. The pooled infection rate for exposed K-

wire fixation was 6.1% [range: 0-34.5%] with Q value of 51.9 and I2 of 34.5%. The pooled total 

complication rate for buried and exposed K-wire fixation was 24.0% [range: 0-62.0%] and 

18.6% [range: 0-57.9%], respectively. In sub-analysis of distal radius fractures (2,397 fractures) 

buried versus exposed technique yielded pin-site infection rates of 3.9% and 7.5%.  In 

comparison, the pin-site infection rate among metacarpal/phalangeal fractures (198 fractures) 

was 3.8% for buried and 6.8% for exposed K-wires. Results of meta-analysis using a random-

effects model demonstrated a non-significantly decreased pin-site infection rate in buried versus 

exposed K-wires (OR 0.40, CI: 0.16-1.01)(Figure 2).  

Conclusion: 

Our findings suggest a non-significant trend towards diminished pin-site infection rates among 

buried compared to exposed K-wires in hand and wrist fractures. Additional high quality studies  

evaluating pin-site infections and complications of buried versus exposed K-wires are needed. 

Figure 1 



 

 

   

Figure 2 

 

 

 

 



 

 

HS EP205. Predictors of Digit Survival following Replantation: Quantitative Review and 

Meta-Analysis. 
Ashkaun Shaterian, MD; Ramin Rajaii, MS; Melissa Kanack, MD; Gregory R.D. Evans, MD, 

FACS; Amber Leis, MD 

University of California Irvine, Orange, CA 

 

Introduction: Microsurgical replantation following digital amputation has variable success rates. 

Sociodemographic factors and surgery-related variables have been shown to influence survival 

rates, however, few studies have evaluated this data systematically across a combined data set. 

Therefore, the objective of this study was to analyze the current literature to identify the 

predictors of replant survival.  

 

Materials/Methods: A literature review was performed using the PubMed/MEDLINE database 

focused on complete digit amputation/replantation studies. Studies were evaluated for patient and 

surgery-related variables and their respective effects on survival. Statistical analysis was 

conducted to identify predictors of survival and derive pooled estimates from the combined data 

set.  

 

Results: Thirty-two studies representing over 6,000 digit amputation/replantation cases met 

inclusion/exclusion criteria. Statistical analysis revealed the number of venous anastomosis (0 vs. 

1 vs. 2), the number of arterial anastomosis (0 vs. 1 vs 2), and the mechanism of injury (sharp cut 

vs. blunt cut vs. avulsion vs. crush) to influence replant survival (p-value <0.05). We failed to 

find a significant association between survival and the following variables: age, gender, zone of 

injury, digit number, tobacco use, ischemia time, method of preservation, use of vein graft.  

 

Conclusions: Patient- and surgery-related variables affect digit survival following replantation. 

The etiology of injury can help risk-stratify patients and assist in an informed decision making 

process, whereas surgery-related factors can guide surgeon practice to improve clinical outcomes 

following replantation. 

 

 

 

 

 

 

 

 



 

 

HS EP206. Metastatic Carcinoma Presenting as Soft Tissue Infection in the Hand 
Alaa A. Alibrahim, MD1; Maria Cipollone, MD2; Emran S. Sheikh, MD1; Renata V. Weber, 

MD1  
1Multi Disciplinary Specialists, Rutherford, NJ; 2Mount Sinai Beth Israel, New York, NY 

Metastatic tumors in the hand are rare, accounting for approximately 0.1% of all metastatic 

tumors. Of these tumors, the majority present as bony lesions rather than as cutaneous or soft 

tissue lesions. When the soft tissue is affected, it is usually misdiagnosed as benign condition 

such as infection or inflammatory conditions. When recognized, it signifies an advanced stage. 

Occasionally, it may be the first presentation of a previously undiagnosed primary malignancy 

elsewhere. We present two patients who had metastatic tumors present as soft tissue infections in 

the hand.  

Patient 1 was in remission after being treated with chemotherapy for squamous cell 

nasopharyngeal carcinoma who presented with a swollen first webspace and no evidence of bony 

erosion on radiograph. Patient 2, who had metastatic hepatocellular carcinoma, presented with a 

swollen and erythematous left thumb with some skin necrosis but no bony destruction of the 

distal phalanx. While Patient 2 had known bony metastasis in the spine, Patient 1’s mass was the 

first indication of metastatic disease.  

Both nasopharyngeal and hepatocellular carcinomas usually metastasis to the lungs, bones, and 

regional lymph nodes. The mechanism of soft tissue metastases to the hand is still unclear; 

possible theory includes the “Seed and Soil” hypothesis and “Immune escape” theory. Hand 

dominance and intravenous insertion of chemotherapy may play a role. Since metastasis 

represents a progression of tumor staging, early awareness of unusual metastatic presentations 

may lead to a change in intervention options for the primary tumor and may affect patient 

survival. 

 

 

 

 

 

 

 

 

 



 

 

HS EP207. Surface Replacing Arthroplasty for Metacarpophalangeal Joint Arthitis; a 

comparison of etiologies 
Heath P. Melugin, MD; Eric R. Wagner, MD; Jason Srnec, MD; Laurel Barras, MD; William 

Robinson, MD; Bayard C. Carlson, MD; Moran L. Steven, MD; Marco Rizzo, MD 

Mayo, Rochester, MN 

Purpose: There remains a paucity of studies examining surface replacing arthroplasty (SRA) in 

the treatment of pathologies of the MCPJ. The objective of this study was to assess the results 

MCP arthroplasty utilizing the SRA prosthesis for various surgical indications. 

Methods: We performed an analysis of 76 primary MCP arthroplasties with the SRA prosthesis 

in 34 patients for osteoarthritis at our institution from 1998 to 2006. The mean age at surgery was 

55 years, BMI 25, with 46% involving the dominant extremity, 80% females, 20% smokers, no 

laborers, and 3% with diabetes mellitus (DM). There were 61 patients with inflammatory 

arthritis, 10 with osteoarthritis (OA), and 5 with post-traumatic arthritis. The following are 

patient characteristics between the inflammatory arthritis, OA and post-traumatic groups: age 

(54, 61, 58), females (88%, 60%, 20%), and DM (3%, 0%, 0%). 

Results: There were 15 revision surgeries performed at a mean 3.1 years postoperatively, 

including 13 in patients with inflammatory arthritis and 2 in those with osteoarthritis. The 2, 5 

and 10-year survival rates were 90%, 84%, and 74%, respectively. The 5-year survival rates for 

the inflammatory arthritis, OA, and post-traumatic arthritis were 84%, 73%, and 100% (p=0.32), 

respectively. Postoperative complications include 3 dislocations, but no infections, cases of 

heterotopic ossification or postoperative fractures. 33 (43%) of patients had recurrent ulnar 

deviation as determined by the surgeon clinically. There were no significant differences in the 

rate of dislocations between the surgical indications, but patients with inflammatory arthritis had 

higher rates of ulnar deviation (p<0.01). In those unrevised patients, at a mean 7.0 years (2-12) 

follow-up, preoperative to postoperative pain levels significantly improved (p<0.01). MCP total 

arc of motion slightly improved from 38o preoperatively to 51o postoperatively (p=0.22), while 

there was no significant change in grip or pinch strength (p>0.19). Total arc of motion was 

slightly decreased in the post-traumatic group (45o), compared to the OA (50o) and inflammatory 

arthritis (60o) groups (p=0.66). 

Summary Points: MCP arthroplasty utilizing the SRA prosthesis is associated with reasonable 

medium term survival and low complications, but have high rate of recurrent ulnar 

deviation.  Patients experience predictable pain relief and slight improvements in their 

motion. SRA implants has the potential to be considered as an alternative prosthesis, especially 

in patients with post-traumatic or osteoarthritis. 



 

 

 

 

Figure 1.  Kaplan Meier survival analysis of inflammatory arthritis (red), osteoarthritis (green) 

and post-traumatic arthritis (blue). 

 

 

 

 

 

 

 

 

 



 

 

HS EP208. Treatment of Flexor Tendon Reconstruction Failures : Experience with 

Brunelli Active Tendon Implant and Review of the Literature 
Maddalena Bertolini, MD, PhD; Bruno Battiston, MD, PhD; Stefania Vanni, MD; Davide 

Ciclamini, MD 

Hand Surg, Microsurg. Unit, Torino, Italy 

Nineteen patients with failed previous flexor tendons repairs were treated with active tendon 

implants between 2000 and 2011. The prostheses have a metallic distal end which is to be 

embedded into the distal phalanx and fixed with a micro-screw, allowing early mobilization. The 

proximal part, which is the flexible portion, made of a polyamidic core surrounded by a silicone 

outer layer, has to be passed inside the pulley system and then proximally sutured to the flexor 

tendon. The patients were examined at 5.6 years mean follow-up by Strickland assessment and 

Quick DASH. We obtained 2 excellent, 3 good, 5 fair and 9 poor results using Strickland 

assessment. The function of the hand with Quick DASH assessment was satisfactory in 16 out of 

the 19 patients. We registered complications in 3 cases. In 16 cases the tendon implants were 

well tolerated. We can conclude that these prosthesis represent an alternative and a potentially 

permanent procedure in complicated flexor tendon injuries. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

HS EP209. Long-term Outcomes Following Arthroscopic Elbow Contracture Release 
Christina M Beck, PhD; Matthew J Gluck, BS; Todd A Rubin, MD; Michael R. Hausman, MD 

Mount Sinai Medical Center, New York, NY 

 

Introduction Elbow stiffness is common after trauma and/or concomitant upper extremity 

surgery, and may be addressed by open or arthroscopic means following failed non-operative 

management. Despite recent advances in elbow arthroscopy, there is a paucity of literature on the 

role of arthroscopy in the setting of elbow contracture release. The theoretical advantages of 

arthroscopic treatment of elbow pathology include improved visualization, greater precision due 

to magnification, and less “collateral damage” to normal tissue, especially critical ligamentous 

structures. In addition, arthroscopic release affords the ability to begin immediate therapy, which 

is essential in preventing recurrent contracture.  

Methods This is a retrospective case series of 22 patients who underwent arthroscopic elbow 

contracture release by a single surgeon at our institution from 2003-2014. Patients were included 

in this study if they presented with elbow stiffness secondary to arthritis or trauma. Congenital 

cases were excluded from this study. Post-operative outcomes were recorded for all patients with 

minimum 1 year follow up, including range of motion and DASH scores. All complications and 

subsequent related procedures were reviewed.  

Results The average patient age was 48 years (range 13-70) and average length of follow up was 

4.8 years (range 1.5-13 yrs). Elbow stiffness was documented in all patients secondary to 

osteoarthritis (N=9) or trauma (N=13). Post-operative range of motion following arthroscopic 

contracture release averaged 19-129 degrees in the flexion/extension arc of motion (range 0-147 

deg) and 82 degrees in the prono-supination arc of motion (range 53-98). Twenty one patients 

completed the DASH questionnaire with an average score of 24±26. Four patients underwent 

reoperation: 1 for hematoma and 3 for subsequent release of recurrent contracture.  

Conclusion Arthroscopic treatment for elbow contracture is technically challenging though safe 

compared with open release. Additionally, outcomes following arthroscopic release offer shorter 

recovery time, improved wound healing, and lower major complications rates compared with 

open release as reported in the literature. This study demonstrates good to excellent subjective 

and objective outcomes at long-term follow up. No major complications were reported in this 

cohort. Recurrence of elbow contracture following arthroscopic release was uncommon and 

addressed with subsequent arthroscopic release. All patients were ultimately able to achieve a 

functional arc of motion in both flexion/extension and pronation/supination.  

References  
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HS EP210. Open Reduction Internal Fixation of Scaphoid Fractures using a Two-Screw 

Technique 
Amanda L Walsh, MD; Joung Heon Kim, BS; Ajul Shah, MD; Jaehon Kim, MD 

Mount Sinai Medical Center, New York, NY  

Purpose: To describe a technique for two screw scaphoid fixation and report early clinical outcomes and 

radiographic analysis.  

Background: The current standard of care for displaced or unstable scaphoid fractures is surgical fixation 

with a single headless compression screw1. However, single screw fixation may have a higher non-union 

rate than previously thought and may not provide adequate stability for complex, multidirectional 

motion2,3. Two-screw fixation may provide a stiffer construct and better torsional stability4.  

Methods: A standard dorsal approach to the scaphoid is used for open reduction. With the wrist in full 

flexion, two guide wires are placed in the scaphoid under fluoroscopic guidance starting volar and dorsal 

to the central axis. The volar wire is placed first followed by the dorsal wire. In the coronal plane, both 

wires are in the central axis of the scaphoid. In the sagittal plane, the wires are spaced out as much as 

possible, usually a distance of 3-5mm (Figure 1). Placing both wires prior to screw insertion allows one 

wire to provide rotational stability during screw placement. Both screws are inserted simultaneously to 

avoid fracture gapping at the opposite end of the scaphoid. The patient is immobilized for 4 weeks post 

operatively and allowed to return to full activity at 3 months. The scaphoid width, screw length, distance 

between screws and fracture healing were obtained from post-operative radiographs. Post-operative 

function and range of motion was recorded for each patient in office note documentation. 

Results: There are 8 patients included in our single surgeon series. The average measured scaphoid width 

is 10.7mm. The average distance between the two screws is 2.6mm. The average lengths of the volar and 

dorsal screws are 22.1mm and 19.6mm, respectively. All patients achieved clinical and radiographic 

union. All patients returned to pre-injury function and wrist range of motion. There were no 

complications. One proximal pole scaphoid fracture had propagation of fracture during second screw 

insertion, but healed uneventfully.  

Conclusion: Open reduction internal fixation of scaphoid fractures using the described two screw 

technique is a successful procedure leading to good radiographic and clinical results in our small case 

series. There is sufficient scaphoid bone stock to tolerate the placement of two screws and allow for 

fracture healing. Fracture fragmentation of proximal pole scaphoid fractures is of concern for two screw 

fixation.  

(a)  (b)  

Figure 1: Screw placement in the (a) coronal plane viewed on PA radiograph (b) sagittal plane viewed on lateral radiograph.  



 

 

HS EP211. PIP Collateral Ligament: A Cadaveric Study 
John G Coury, DO; Lum Zachary, DO; Ummel R. Jason, DO; Marc A. Trzeciak, DO 

Valley Orthopedic Surgery Residency, Modesto, CA 

 

Purpose: When reconstructing collateral ligaments of the proximal interphalangeal joint (PIP), 

precise location is critical to ensure anatomical placement. Previous studies describing the 

anatomic location of these ligaments have been controversial. We sought to analyze the footprint 

of the ligaments and describe them in reference to anatomic landmarks.  

Methods: 16 cadaveric fingers from four frozen cadaver hands were dissected under loupe 

magnification. Measurements included total width of the phalanx, footprints of the origin and 

insertion.  

Results: The average width of the proximal phalanx was 6.125mm (5-8mm) and the footprint of 

the PIP collateral ligament averaged 2.625mm (2-4mm) from the dorsal aspect of the phalanx 

and was, on average, 3.5mm (3-4mm) proximal from the endplate. The width of the middle 

phalanx averaged 6.375mm (5-8mm) and the insertion of the PIP collateral ligament averaged 

3.75mm (3-5mm) from the volar aspect of the phalanx and was, on average, 1.125mm (1-2mm) 

distal to the proximal aspect of the phalanx.  

Conclusion: The anatomy of the PIP collateral ligaments appears to run in a dorsoproximal to 

volar distal direction. The origin appears to be slightly dorsal and proximal to the condylar 

recess. This anatomical consideration may be helpful in PIP collateral ligament release and 

ligament reconstruction. 

 

 

 

 

 

 

 

 

 

 



 

 

HS EP212. Concomitant Radiocarpal Dislocations in Perilunar Injuries: Prevalence 
Ian Mullikin, MD 

SAMMC, San Antonio, TX 

Hypothesis: Perilunar injuries have classically been described as occurring in a predictable 

mechanism of injury with sparing of the volar radiocarpal ligaments. At a Level 1 trauma center, 

a high incidence of combined perilunar injuries and radial carpal dislocations have been noted. 

We hypothesize that these injuries occur in a higher prevalence than previously thought and may 

challenge the currently accepted mechanism of injury and effect surgical outcomes.  

Methods: We performed a retrospective review of adult patients that sustained a perilunar injury 

at our tertiary care center from January 2013 to January 2017. From this subset of patients we 

further identified those patients that sustained a concomitant radiocarpal dislocation confirmed 

intraoperatively. Various clinical and radiographic variables were evaluated to determine the 

outcomes of patients who sustained the combined injuries compared to those with an isolated 

perilunar injury.  

Results: A total of 27 patients were identified as sustaining a perilunar injury during this period. 

Of these 27 patients 8 (29.6%) were also identified as having sustained a concomitant 

radiocarpal dislocation. Of these patients, 7 patients underwent lunate or perilunate reduction and 

fixation along with radiocarpal stabilization and 1 patient underwent acute proximal row 

carpectomy. Patients had variable outcomes with respect to pain, range of motion, and post-

operative complications.  

Summary Points:  

 In high-energy trauma, perilunar dislocations may result in concomitant radiocarpal 

dislocation which challenges the classic pathoanatomy of these injuries.  

 Providers should have vigilance for these uncommon combined injuries.  

 Patients with a perilunar injury should undergo volar and dorsal surgical approaches to 

identify and treat concomitant volar radiocarpal ligament disruptions given the 

prevalence of these rare combined injuries.  

 Salvage procedures such as scaphoidectomy with four corner arthrodesis and proximal 

row carpectomy should be performed with caution in the setting of incompetent volar 

radiocarpal ligaments.  

Level of Evidence: Level IV, Case Series  

 

 

 

 



 

 

HS EP213. Effect and Mechanism of Urinary Kallidinogenase on the Survival of the Free 

Skin Flaps in Rats 
Yuzhi Jin, master 

The Second Affiliated Hospital of Wenzhou Medical University, Zhejiang Province, China 

 

Objective(s):The aim of this study is to explore the effects of Urinary Kallidinogenase treatment 

on the survival of random skin flaps. Materials and Methods:McFarlane flaps were established 

and male rats were randomly assigned to the Urinary Kallidinogenase-treated as the experimental 

group and normal saline-treated as the control group. Urinary Kallidinogenase or normal saline( 

3ml/Kg ) was administered intravenous injection once daily. On day 2, 

malondialdehyde(MDA)?and?superoxide?dismutase(SOD)?were detected?by 

using?test?kits.?On day 7, 

Flap?survival?rates?were?evaluated?with?transparent?graph?paper?under? 

?visualization?and?flaps were obtained and stained with Hematoxylin and Eosin. The blood flow 

volume was determined by laser doppler method and the expression of vascular endothelial 

growth factor(VEGF) was immunohistochemically evaluated .? Results:Compared to that in the 

control group. The mean survival area was increased larger in the Urinary Kallidinogenase 

group. SOD activity was inceased significantly, but the MDA levels in the test group were 

decreased.H&E-stained slices revealed that inflammation was inhibited in the experimental 

group. VEGF expression markedly inceased in the Urinary Kallidinogenase group. 

Conclusion:This study showed that Urinary Kallidinogenase administered intravenous injection 

significantly improved random skin flap survival in rats.  

 

 

 

 

 

 

 

 

 

 

 



 

 

HS EP214. Arthroplasty in Proximal Interphalangeal and Metacarpophalangeal Joints, 

Functional Outcome in Mid-Term Follow-Up 
Alberto De Mas, MD; Francesco Kostoris, MD; Bruno Gaspardini, MD 

Trieste University, Trieste, Italy 

 

Introduction Recent years have seen finger joint replacement for the treatment of inflammatory 

or degenerative osteoarticular diseases become a valid alternative in patients carrying out manual 

precision work and requiring good finger mobility. Two types of prostheses are implantable both 

at the level of the metacarpophalangeal and of the interphalangeal proximal or distal articulation: 

resurfacing anatomic prostheses and dynamic spacers. Among these, the one we used more 

frequently was the Swanson implant while the most frequently used anatomic prostheses were of 

the titanium alloy, SR type. Materials and methods In this study, we report the results of the 

metacarpophalangeal (MCP) and proximal interphalangeal (PIP) joints replacement performed 

on 18 patients. A total of 20 primary replacements were performed, 12 were Swanson and 8 

metallic. The mean follow-up was 27.2 months, the mean age of patients was 60.35 years. 

Several parameters were evaluated with clinical examination and QuickDASH and Likert 

questionnaires. Results In the metacarpophalangeal joint anatomic prostheses ensure good 

stability: all implants were resistant to the varus and valgus stress test; moreover, only a minimal 

difference emerged between average active and passive ROM (83° against 84°). The Swanson 

prostheses achieve lower results in terms of mobility (AROM = 15°, PROM = 45°). These 

prostheses show reduced stability to the varus and valgus stress test (present in only 50% of 

cases). In the interphalangeal joint we used mainly Swanson implants (10 out of 13). The 

average AROM was 35°, the passive was 58°. 70% of Swanson implants were stable to the varus 

and valgus stress test, but 90% of patients had an average axial deviation of 18.3°. The anatomic 

resurfacing prosthesis showed minimal differences between active and passive ROM both in the 

PIP joint and in the MCP joint. The QuickDASH score was, on average, 28.43 (range: 0-84.4; 

median: 17.05). The results were better in the MCP prostheses (13,1) in comparison with the PIP 

implants (36,68). Conclusion Swanson prostheses find their main indication in cases of 

rheumatoid arthritis, where soft tissue support capability is reduced and where they provide pain 

relief. In cases of osteoarthritis with integrity of the ligamentous structures, MCP anatomic 

implants show a better performance in terms of articular mobility and stability. 
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HS EP216. Abdominal Based Distant Flaps for Upper Extremity Defect Coverage 
Brian Q. Le, MD; Yitzchok Greenberg, MD; Ajul Shah, MD; Jacques Henri Hacquebord, MD; 

Vishal D Thanik, MD; David Chiu, MD 

New York University, New York, NY 

HYPOTHESIS 

The hand surgeon must be familiar with the various surgical techniques available for upper 

extremity soft tissue reconstruction. We hypothesize that the abdominal based distant flaps 

provide a reliable means of soft tissue coverage for defects involving the upper limb. 

METHODS 

We performed a retrospective review of 5 patients within the past 2 years at our institution who 

have received thoraco-epigastric or any superiorly or laterally oriented, abdominal based distant 

flap to cover upper extremity defects. Figure 1. We examine the mechanism, concomitant 

injuries, size and location of the defect as well as age and medical comorbidities of each patient. 

The time between the initial surgery and division and inset is noted, as are complications and 

need for revisions. 

RESULTS 

The demographics of each of the five patients is shown in Figure 2. We find that for each of the 

first four patients with relatively small size defects <30 cm2, there was no partial flap loss or 

additional complications.  However patient #5 who suffered partial flap necrosis, required a third 

surgery for microvascular free tissue transfer to cover the distal defect which was the portion of 

the wound with exposed hardware. 

SUMMARY 

• Potential vascular compromise in an already injured extremity makes the abdominal based 

distant flap a reliable option for soft tissue coverage over free tissue transfer 

• Ideal for patients who cannot tolerate long surgeries and prolonged exposure to anesthesia 

• The vascular pedicle to the abdominal based flaps is within Scarpa's fascia and therefore yields 

a thin pliable flap. 

• Ability to base the flap superiorly, inferiorly or laterally allows for optimal patient positioning 

without untoward tension on the flap.  



 

 

 

Patient  Age  Defect 

Size 

(cm2)  

Defect 

Location  

Mechanism  Other 

Injuries  

PMHx  Delay 

Period 

(days)  

Complications 

(infection, 

stiffness, flap 

loss)  

Revisions, 

need for 

additional 

surgery  

1  45     Right 

forearm to 

first 

webspace  

Contact burn  none  none  14  none  none  

2  18  28  Dorsum of 

left hand  

Road 

Rash/abrasion 

injury  

Multiple 

lacerations, 

left hip 

dislocation  

none  12  none  none  

3  43  14  Right 

small 

finger 

flexion 

contracture  

Crush injury  Right RF, 

SF 

metacarpal 

frx  

none  14  none  Needs 

2ndstage 

tendon 

reconstruction  

4  29  24  Left ulnar 

thumb, left 

radial 

Motor vehicle 

rollover  

Left PIP 

joint 

fracture-

none  14  none  none  

   



 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

index, 

palm  

dislocation  

5  22  240  Dorsal 

forearm  

road 

rash/abrasion  

Galeazzi 

frx  

none  16  Necrosis of 

distal half of 

flap 3x8 cm2  

Required 

anterolateral 

thigh flap for 

additional 

coverage  



 

 

HS EP217. Peripheral Nerve Surgery with Processed Human Umbilical Cord: Clinical 

Case Series 
Andrew Watt, MD1; Paul Sibley, DO2; Robert Hagan, MD3; Mark S. Rekant, MD4; Harry 

Hoyen, MD5 Bauback Safa, MD1 
1The Buncke Clinic, San Francisco, CA; 2Hand and Upper Extremity Surgery, Allentown, PA; 
3Neuropax Clinic, St Louis, MO; 4The Philadelphia Hand Center, Philadelphia, PA; 
5MetroHealth System, Cleveland, OH 

Introduction Inflammation, scar formation, and adhesions are inherent following injury or surgical intervention. 

When peripheral nerves are involved, resultant scarring and inflammation around nerves can lead to poor outcomes 

and make re-access difficult in the event of additional procedures. Placental membranes, historically used as wound 

dressings and coverings, lack qualities ideal for surgical applications.  Human umbilical cord is a naturally 

resorbable and permeable membrane that’s shown to modulate inflammation, separate tissue layers, and contains 

essential extracellular matrix molecules and endogenous growth factors.  Avive® Soft Tissue Membrane (AxoGen 

Inc,Alachua FL) is processed human umbilical cord membrane (cord membrane) intended for use as a soft tissue 

covering. This material is designed to overcome specific shortcomings of placental membranes and remains intact at 

least 16 weeks making it ideal for use during the critical time of scar formation and maturation.  Here we report on 

the use of cord membrane as an interpositional barrier for exposed peripheral nerves.  

Materials and Methods Evaluation of the utilization of cord membrane was conducted. Following relevant 

consents, data was collected in cases where cord membrane was used during a surgical procedure on an exposed 

nerve. Information on injury, placement, and outcomes were collected. Data was reviewed to evaluate clinical 

application and outcomes after use in peripheral nerve surgery.   

Results This series included 13 patients undergoing surgical procedures with exposed nerve in the zone of injury. 

The average age was 45(11-62)years. Pre-operative and surgical procedures were based on institution’s standard of 

care. These included decompression, traumatic and planned reconstructive procedures. A majority of these nerves 

were in the upper extremity (Table-1). After exposure and neurolysis, cord membrane was hydrated and placed as a 

covering over the nerve. In eight cases, sutures (6-0/8-0) were used to secure in place. The average follow-up was 6 

months. All surgeons reported the membrane conformed well, easily positioned, and remained intact. There were no 

reported complications /revisions and patients are recovering as expected. Additional follow-up is on-going. 

Conclusions Processed human umbilical cord membrane can be used as a soft tissue covering during nerve surgery. 

This series included multiple injury types where the potential of post-operative scar and inflammation were a 

concern. Placement was successful in all cases. There were no reported complications or revisions and patients 

continue to recover as expected.    
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HS EP219. Characterization of Minimally Processed Placental Umbilical Cord Membranes 

Developed for use as a Surgical Implant Around Peripheral Nerve 
Curt Deister, PhD; Stefanie Villender, PhD; Anne Engemann, PhD, Brian Romot, MS; Erick 

DeVinney, BS 

AxoGen, Alachua, FL 

 

Introduction: Inflammation is a normal component of wound healing and can result in increased 

scar formation and adhesions. Placental tissues have been studied as possible mediators of 

inflammation but their use as an implant for internal surgical applications has suffered from 

inherent limitations in mechanical properties. This work describes minimally processed placental 

membranes, isolated from human umbilical cord membrane that retain the beneficial placental 

properties of the tissue, with its known potential for reducing inflammation and adhesion 

formation. Processed umbilical cord membrane provides ideal mechanical properties appropriate 

for a surgical implant while remaining in the wound throughout the wound healing cascade.  

Methods: Proteins were quantified using Milliplex® kits and analyzed using a Luminex 200TM. 

Resorption rate was determined by subcutaneous implant in a rat model followed by 

macroscopic and histological evaluation of resorption at 16 weeks. Thickness was determined by 

use of a push-gauge as the average of 3 sites along the graft. Tensile strength was measured at a 

rate of 25.4 mm/min. Suture retention strength was measured with 6-0 suture, bite depth of 3-

6mm and a rate of 25.4mm/min.  

Results: Protein quantification included identification of 28 proteins detected at either higher 

(13), similar (5) or lower (10) levels compared to unprocessed controls. Proteins found at 

relatively high levels included several interleukins, TIMP-4 and several growth factors including 

EGF, FGF, PDGF, VEGF and TGF-β3. Macroscopic and histologic evaluation methods 

determined that approximately 75% of the implant was resorbed at 16 weeks. Average thickness 

of the processed umbilical cord membrane was 176µm compared to <25µm for placental 

amnion. Mean tensile strength of processed umbilical cord membrane was 12.3N and the mean 

force required for suture pull out was 1.47N.  

Conclusions: The results of these studies demonstrate that minimally processed umbilical cord 

membrane retains the inherent properties of native tissue, when implanted remains present for at 

least 16 weeks, is approximately 8 times thicker than placental amnion, and possesses sufficient 

mechanical properties to allow normal handling and use in the surgical environment. 

 

 

 

 

 



 

 

HS EP220. Comprehensive Individualized Algorithm for the Management and Care of 

Upper Limb Ischemia/ Compartment Syndrome in Neonates as a Result of our Experience 

in Puerto Rico 
Natalio Debs, MD; Cesar Castillo, MD 

University of Puerto Rico School of Medicine, San Juan, Puerto Rico 

 

Introduction: Upper limb ischemia/ compartment syndrome in neonates can be a devastating 

injury even if properly and promptly addressed. There are multiple causes for ischemia of the 

upper limb that can lead to compartment syndrome, which can be traumatic, due to a 

coagulopathy disorder, or of unknown etiology, among others. Materials & Methods: We did a 

retrospective review of our own experiences of three cases having upper limb ischemia/ 

compartment syndrome with their management and the care they received. Also a review of 

literature was performed using Pubmed, among others, using the term neonatal VolkmannÕs 

syndrome, neonatal Volkmann ischemic contracture, and upper limb ischemia assessing the way 

they were managed and cared for. By comparing what is reported in the literature in view of our 

own experiences we were able to come out with the recommendations of a comprehensive 

individualized algorithm to manage and care for these patients in a better way. Results: It is 

recognized that upper limb ischemia/ compartment syndrome in neonates is a rare condition and 

is almost always misdiagnosed. Proposed Algorithm: 1: Awareness to suspect and make the 

diagnosis. 2: Prompt intervention by highly specialized multi-specialty team. -Mainly by a 

surgeon with experience, such as a pediatric surgeon, hand pediatric surgeon, plastic pediatric 

surgeon, or a cardiovascular pediatric surgeon. 3: Vascular assessment and monitoring. 4: 

Compartment syndrome assessment and monitoring. 5: Coagulation profile assessment. 6: 

Neurological assessment and long-term follow-up. 7: Musculoskeletal assessment and long-term 

follow-up. 8: Co-morbid factors. 9: Hereditary factors. The above proposed algorithm will be 

explained in detail with their particular relevance. Conclusion: Proper management and care as 

proposed by our algorithm will definitely provide a uniform guidance to avoid further 

jeopardizing of limb survival and functionality in neonates with upper limb ischemia/ 

compartment syndrome.  

 

 

 

 

 

 

 

 



 

 

HS EP221. The Use of Pocket-Sized Ultrasound in the Diagnosis and Assessment of Both 

Bone Forearm Fracture Reductions 
Brian C Lau, MD; Patrick Curran, MD; Daria Motamedi, MD; Nirav Pandya, MD; Nicolas Lee, 

MD 

University of California San Francisco Medical Center, San Francisco, CA 

INTRODUCTION: The use of ionizing radiation increases the risk for developing cancers, 

particularly in the pediatric population. The Image Gently initiative in pediatric patients focuses 

encourages use of alternative imaging methods, such as ultrasound, when possible.  

Pocket-sized ultrasound that have monitors that fit into the palm of your hand, Figure 1, have 

been developed but have not been tested in orthopaedic fracture care. The purpose of this study 

was to assess the ability to diagnose and assess the reduction of pediatric both-bone forearm 

fractures.  

METHODS: Pediatric patients with a both-bone forearm fracture were eligible for enrollment. 

Exclusion criteria included open wounds at forearm. Control patients had wrist pain following 

trauma that presented to the emergency department but were negative for fracture.  

Fractured patients underwent conscious sedation with ketamine and underwent ultrasound 

assessment immediately before and after closed reduction.  

Ultrasound exam consisted of 3 radius views (dorsal, volar, and radial) and 3 ulnar views (dorsal, 

volar, and ulnar). All images were obtained by a single orthopedic surgery resident with no prior 

experience in ultrasound. He had a 30 minutes teaching session by a musculoskeletal radiologist 

and ultrasound technicians at the start of the study. The images were saved for later review, 

Figure 2. 2 Evaluators: A blinded fellowship trained pediatric-orthopedist and a musculoskeletal-

trained radiologist reviewed all the ultrasound images and determined 1) Fracture; 2) Fracture 

not-reduced; 3) Fracture Reduced.  A satisfactory reduction was determined by cortical 

continuity on 2 or more views for each bone (radius and ulna)  

Radiographs were used as the gold standard for determination of the presence of a fracture and 

whether a fracture was satisfactorily reduced. A 2x2 table was used to determine the sensitivity 

and specificity.  

RESULTS: Fourteen total pediatric patients (10 fractured; 4 controls) have been recruited to 

date, mean age 9.8 (range 4-14) (7 males, 7 females). Following radiographic review, the images 

were grouped as 4- No Fractures; 10-fractured; 10 reduced fractures. The corresponding 

ultrasound images were reviewed by two evaluators and the sensitivity and specificity for 

diagnosing a fracture and for determining a satisfactory reduction are listed in Table 1.   

DISCUSSION: The findings of this study suggest that pocket-sized ultrasound may be useful in 

the care of pediatric both-bone forearm fracture. The sensitivity and specificity for identifying a 

fracture ranged from 100-85%. Additionally, pocket-sized demonstrated a high sensitivity and 

specificity >80% in detecting a satisfactory reduction.  



 

 

 



 

 

 

 

   

 

 

 



 

 

HS EP222. Hypoxia Modulates The Human Connective Tissue Phenotype 
Rowena McBeath, MD, PhD; Richard Edwards, BS, MS; Irving Shapiro, PhD; A. Lee Osterman, 

MD 

The Philadelphia Hand Center, Thomas Jefferson University, Philadelphia, PA 

 

Introduction The role of hypoxia in connective tissue repair and regeneration is unclear. Intact 

tendon, ligament and cartilage are relatively avascular tissues compared to bone, and 

demonstrate oxygen tension of 1-7%. Healing tendon, ligament and cartilage tissues are 

accompanied by increased vascularity, as are certain disease states including tendinosis. Given 

this stark contrast between the native connective tissue state and the increased vascularity 

observed in healing and diseased tissues, we hypothesized that the increased oxygen tension 

present in hypervascular tissues will affect the connective tissue cell phenotype. As our prior 

studies of the effects of hypoxia (1%02) on human tenocyte differentiation have revealed a 

chondrocyte phenotype in hypoxia, we subsequently examined the role of hypoxia on human 

chondrocyte differentiation.  

Methods Human chondrocytes were isolated from patients (36-49y) undergoing total hip 

replacement for avascular necrosis. Human chondrocytes were isolated by collagenase digestion, 

and were passaged at low density in hypoxic (1%02) and normoxic (21%02) culture conditions. 

Low passage (3-5) chondrocytes were used. Human chondrocytes were cultured at low, medium, 

and high densities in hypoxic or normoxic conditions, and harvested at week 1, 2, 4, 6, 8, 10, and 

12. Cell lysates were analyzed for collagen 1, 2, 3 and 10 expression. qRTPCR of chondrocyte 

markers sox9 and aggrecan was also performed. Cells were subjected to light microscopy assays 

of alcian blue staining of proteoglycans, as well as immunofluorescence of collagen 1 and 2. 

Pharmacologic manipulation of human chondrocytes was performed using Rac1 inhibitor 

NSC23766 as well as the ROCK inhibitor Y27632.  

Results  

1. Human chondrocytes dedifferentiate in normoxic culture, as demonstrated by increased 

collagen 1 and decreased collagen 2 expression.  

2. Human chondrocytes retain the chondrocyte phenotype in hypoxic culture, as observed by 

decreased collagen 1 and increased collagen 2 expression.  

3. A hypertrophic chondrocyte phenotype was observed in normoxic culture at low density over 

time, as observed by increased collagen 10 expression.  

4. Reversion of the chondrocyte phenotype in normoxia was observed with decreased Rac1 and 

increased RhoA activity, suggesting a role of decreased tension coupled with increased 

compressive forces in maintaining the human chondrocyte phenotype.  

The significance of these findings is as follows: human chondrocytes dedifferentiate in normoxic 

environments, a process which is reversed by altering cellular forces. These results suggest that a 

key role of tissue vascularity - via increased oxygen tension - is to control human connective 

tissue cell differentiation, a process key to regeneration and repair. 



 

 

HS EP223. Can you Teach Orthopaedic Residents Point-Of-Care Ultrasound Techniques 

for Fracture Assessment and Reduction? 
Brian C Lau.MD; Daria Motamedi, MD; Nicolas Lee, MD 

University of California San Francisco Medical Center, San Francisco, CA 

INTRODUCTION: Point-of-Care ultrasound plays an increasing role in patient care. A recent 

study, demonstrated that pocket-sized ultrasound may be used in the diagnosis and reduction of 

distal radius fractures. However, the question remains whether these skills can be taught to 

orthopedic residents without prior experience in ultrasound. General surgery and internal 

medicine studies showed that short teaching sessions helped residents can quickly gain screening 

ultrasound skills for Focused Assessment with Sonography in Trauma (F.A.S.T.), obstetrics, 

vascular, and abdominal ultrasound. Ultrasound skills with pocket-sized ultrasound, see Figure 1, 

has not been tested in orthopaedic residents. The purpose of this study was to determine if 

orthopaedic residents could develop skills in ultrasound for distal radius fractures.  

METHODS: Six junior (4-R2 and 2-R3) residents were recruited for the study. They were given 

a pre-test of ultrasound images (50 cases) of distal radius fractures and asked to determine if the 

cases were 1) Fractured-Not reduced; 2) Fractured-reduced; 3) Not Fractured. See Figure 2 for 

examples. Cases were previously compared to a gold-standard radiographs to determine its 

proper classification by a hand-fellowship trained orthopedist, and a musculoskeletal-trained 

orthopedist. Following the pre-test; residents were provided a 30-minute tutorial on techniques 

on obtaining and interpreting distal radius ultrasound. The residents then completed two separate 

(total 14-16 weeks) trauma rotations where they used ultrasound on distal radius patients. The 

two trauma rotations spanned over the course of one academic year. Following completion of 

their second trauma rotation the residents completed a post-test. Pre- and Post- scores for 

sensitivity and specificity for diagnosing a fracture and determining a satisfactory reduction and 

comfort scale (Likert scale 0-5) were compared with Student’s T test.  

RESULTS: The average days from pre- to post-test was 203.7 days. Residents demonstrated a 

96.2% sensitivity in diagnosing a fracture during pre- and post-testing. The greatest 

improvements from pre- to post-testing was in the sensitivity of detecting a reduced or not-

reduced fracture (74.8% to 95.8%, p=0.02) and the specificity of determining a fracture or no-

fracture (80.6% to 95.8%, p=0.03), see Table 1. The comfort level with ultrasound also 

significantly increased. Residents expressed a strongly that ultrasound would be useful in the 

care of distal radius fractures (Table 2).  

Discussion: This study demonstrates that ultrasound skills can be easily taught to orthopedic 

residents. Residents are quick to acquire the skills to interpret ultrasounds of distal radiuses. 

Residents felt that ultrasound was useful and easy to learn.  



 

 

 

 



 

 

 

 

   

 

 

 



 

 

HS EP224. Modified Bilhaut-Cloquet Procedure: Meticulous Nail Plasty,Bone 

Reconstruction And Radial Side Incision 
Weiyang GAO, MD 

Second Affiliated Hospital of Wenzhou Medical University, Wenzhou, China 

 

Object: To develop the Bilhaut-Cloquet procedure accroding to the complication, and take the 

review to analysis the results postoperation.  

Methods: Develop a modified Bilhaut-Cloquet procedure in hypoplasia of the duplicated thumbs 

as follows: A new nail reconstruct technique include side incision and comprehensively consider 

the nail plate, nail lunula, nail fold reconstruction; A bone reconstruction of intact joint function. 

From Janurary 2010 to April 2014, 39 thumbs of 36 cases acquired more than one year follow-

up, All cases were hypoplastic and had nail width less than 80% of that on the non-affected side 

or less than 130% of that on the index.  

Results: According to the Tada scoring system, excellent in 30 thumbs, good in 8 thumbs, poor 

in 1 thumb. According to the Wang-Gao nail appearance scoring system, excellent in 32 thumbs, 

good in 7 thumbs.  

Conclusions: The nail deformity is inevitable accroding to our technique, but the sore of nail 

appearance and the function is satisfying. The modified Bilhaut-Cloquet should be recommend 

as the first line therapy in hypoplasia of duplicated thumbs. 

 

 

 

 

 

 

 

 

 

 

 



 

 

HS EP225. Defining and Directing T Cell Subsets Involved in Rejection of Vascularized 

Composite Allografts 
Veronika Malek, BSc; Georg Furtmüller, MD; Byoungchol Oh, MD, PhD; Damon S. Cooney, 

MD, PhD; Gerald Brandacher, MD 

Johns Hopkins University, Baltimore, MD 

 

Introduction: Vascularized Composite Allotransplantation (VCA) has emerged as a viable 

treatment option for complex tissue defects. Thus far, over 100 hand allograft transplantations 

have been performed worldwide, yielding highly encouraging functional results. Still, the need 

for long-term immunosuppression hampers wider utilization of VCA. Barriers to more targeted 

immunosuppression in VCA include (1) limited knowledge of the cells and cytokines mediating 

acute skin rejection, (2) high antigenicity of the VCA skin component, and (3) lack of strategies 

to promote allograft tolerance. We aimed to address these challenges by more fully 

characterizing the rejection process, possibly identifying novel targets for intervention. We 

focused on CD4+ Th17 cells due to their involvement in dermatologic autoimmune diseases and 

allograft rejection in solid organ transplantation.  

Materials & Methods: Allogeneic orthotopic hindlimb transplants were performed in the 

following mouse strains: C57BL6 wild type, RORgT -/- (lacking Th17 cells), Tbet -/- (lacking 

Th1 cells), IL-4 -/- (lacking Th2 cells) and Foxp3DTR with diphtheria toxin treatment (lacking 

Treg cells). Animals were assessed daily for clinical signs of rejection and tissue biopsies were 

obtained on post-operative day 8 to assess rejection kinetics. Tissue digestion and T cell 

extraction for flow analysis were performed on POD 8 to analyze T cell phenotypes within the 

rejecting graft. H & E histology and Immunohistochemistry were performed as confirmation.  

Results: Rejection kinetics varied between groups with wild type animals reaching grade 4 

rejection between days 8-9 and Foxp3DTR mice between days 6-7, while RORgT -/- mice did not 

fully reject until POD 17. Flow analysis revealed a predominantly CD4+ Th1+ cell population in 

rejecting skin and muscle tissue in wild type mice. Curiously, a lack of either Th2 or Th1 cells 

resulted in a primarily CD4+ Th17+ cell infiltrate within the rejecting graft. Additionally, the 

ratio of regulatory T cells to effector T cells was significantly higher in Tbet -/- mice (4.9), 

lacking Th1 cells, than in any other group (<0.8 for all others).  

Conclusions: Allogeneic orthotopic hindlimb transplantions revealed distinct rejection patterns 

in different knock-out mice. Graft rejection occurred in all groups, suggesting redundancy of T 

cell effector mechanisms. In wild type animals, CD4+ Th1+ cells were the driving rejection. 

However, the dominance of Th17 cells in the absence of Th1 cells is particularly relevant in the 

context of immunosuppression, where eliminating Th1 cells could still result in graft rejection. 

 

 

 



 

 

HS EP226. Repair of Distal Biceps Tendon Injuries 
Laura Martini, MD 

Azienda Usl Toscana Centro, Florence, Italy 

 

Introduction Injuries of the distal biceps tendon are relatively infrequent and generally affect the 

dominant limb of middle-aged males. The trauma mechanism is a sudden extension force exerted 

on a flexed elbow. Currently, the surgical repair is widely accepted; conservatively treated 

patients complain of decreasing flexion strenght and above all of reduction of elbow supination. 

Chronic lesion remains a challenge for the surgeon, who can proceed either through direct repair 

of the tendon, or through the use of tendon grafts, or by a tenodesis of the biceps tendon to the 

brachialis tendon. Materials and methods This is a retrospective case series study. From 

November 2004 to November 2014, 24 patients with distal biceps tendon injuries were surgically 

treated in our departement.The diagnosis was always based on clinical examination (hook test), 

although in all cases ultrasound and / or magnetic resonance imaging were performed. The mean 

time from trauma to surgical treatment was 37 days (min 8 to max 124): 11 cases were operated 

on within 21 days of trauma, 12 over 30 days, 1 between 21 and 30 days. The surgical technique 

used was a single incision with the reinsertion of the tendon by bone anchors in all cases.In the 

postoperative period, an immobilization at 90¡ of flexion and intermediate pronosupination was 

applied for 2 weeks. This period has been followed by the beginning of rehabilitation with a 

range of motion allowed between 70 and 120 ¡. The splint was removed at 6 weeks and no 

efforts were allowed for 1 month. Results The average follow-up was 41.7 months (min 7 to max 

127). The outcome measures were recorded at 6 months according to: range of elbow motion, 

flexion and supination strenght. The degree of patient satisfaction was assessed as excellent, 

good, sufficient and poor by assigning a score to the time of return to working, or to sporting or 

daily activities: excellent (20); Good (3); Sufficient (1). Complications: entrapment of the lateral 

cutaneous nerve of the forearm (1), neuroapraxia of the posterior interosseus nerve (1), transient 

hypoparesthesia in the area of the superficial radial nerve (5). Conclusions The distal biceps 

tendon rupture reduces the patient's ability to use the upper limb and the surgical repair is the 

effective treatment to restore the function, both in the case of acute and chronic lesions. The 

diagnosis of the lesion is primarily clinical and the imaging plays a limited role.  


