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HYPOTHESIS 
Radial head fractures are common elbow injuries in adults and are typically managed using the 
Hotchkiss classification. Radial head arthroplasty is a viable treatment option for comminuted 
radial head fractures (Hotchkiss type 3). Still, concern remains regarding the outcomes after 
radial head arthroplasty in younger patients. In this study, we evaluated the functional and 
clinical outcomes of patients under 40 years who underwent radial head arthroplasty to treat a 
comminuted radial head fracture.  
 
METHODS  
A retrospective review included 9 patients less than 40 years of age. All were diagnosed with a 
Hotchkiss Type 3 comminuted radial head fracture and each patient was treated with a radial 
head prosthesis by one single hand-fellowship trained surgeon in an urban hospital in the 
United States. We evaluated patientsΩ clinical, functional, and radiographic outcomes.  
 
RESULTS  
The median age was 30 years (interquartile range 26 - 33.5). After a clinical follow-up of median 
17.5 months (interquartile range 9.75 - 21.75), all patients achieved a nearly full range of 
motion.  All patients had good to excellent functional clinical outcomes based on the Broberg-
Morrey score. Implant removal or revision was not needed in any patient.  
 
SUMMARY  
In this series, RHA is a viable option in patients under 40 years old with a severely comminuted 
radial head fracture graded as a Hotchkiss Type 3. 
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HYPOTHESIS 
We present a case series of high-level baseball players having sustained a rare, isolated injury to 
the 4th carpometacarpal joint of the nondominant or bottom hand during a jammed swing.  
 
METHODS  
10 patients were evaluated for ulnar sided wrist pain and subsequently diagnosed with 4th 
carpometacarpal joint synovitis based on physical examination and magnetic resonance 
imaging revealing increased signal intensity within the joint.  
 
RESULTS  
Conservative treatment modalities including rest, non-steroidal anti-inflammatory medications, 
splinting, and corticosteroid injections resulted in return to play within 4 weeks for all patients.  
 
CONCLUSIONS 
We propose a mechanism of injury involving the bottom hand in relative pronation receiving a 
dorsally directed force from bat during a jammed swing resulting in isolated injury to the 4th 
carpometacarpal joint. This report serves to highlight this rare injury in high-level baseball 
players and recommend a treatment algorithm for early return to play.  
 
SUMMARY  

¶ This report highlights a rare isolated injury to the 4th carpometacarpal joint in high level 
baseball players  

¶ Physical examination and advanced imaging findings are discussed  

¶ A conservative treatment algorithm is recommended  

¶ Mechanism of injury is proposed 
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HYPOTHESIS   
The hypothesis of this study is to assess whether Hyalomatrix coverage of pediatric fingertip 
amputations performed in the emergency department setting offers favorable outcomes, 
function, and aesthetics.  
 
METHODS  
We conducted a retrospective case series of pediatric fingertip amputations covered with 
Hyalomatrix, through searching our institutionΩs trauma call case records. The hyalomatrix 
coverage was secured with absorbable sutures by the orthopedic call resident, and placed into 
a mitten cast for 3 weeks, with follow-up at 3 weeks. We conducted a phone survey and 
requested clinical photos to assess outcome measures through use of PROMIS and PODCI 
scores, Vancouver Scar Scale, and incidence of infection or repeat procedures.  
 
RESULTS 
Nine pediatric patients were included who had an average age of 5.3 years. The average clinic 
follow-up was 10 weeks and average phone follow-up was 80.7 weeks. There were no 
infections reported and no need for repeat interventions/procedures at final follow-up. The 
average number of clinic visits was 2.5. The average PROMIS score was 100.78 (range 97-110). 
The average PODCI score was 81.43 (range 69-106). All patients reported using their hand and 
having normal function. The average Vancouver Scar Scale score was 2.63.  
 
SUMMARY  

¶ Pediatric patients treated with hyalomatrix for coverage of soft tissue fingertip injury 
were found to have favorable patient reported outcomes, satisfactory function, pain 
and aesthetics. There were no infections or repeat procedures in this case series.  

¶ This treatment option has several benefits as compared to the current standard of local 
wound care, namely that it doesn't require frequent, traumatic dressing changes, less 
frequent follow-up clinic visits, and less expensive in the long-term when comparing the 
cost of hyalomatrix with the high number of follow-up visits with local wound care. 
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HYPOTHESIS 
Dorsal spanning bridge plate application can be used to manage complex distal radius fractures. 
(1) The primary aim of this study is to evaluate the effect that rotational malreduction of a 
distal radius fracture may have upon pronation and supination of the forearm when using a 
dorsal spanning plate. We hypothesized that fracture malreduction would reduce pronation 
and supination in a cadaveric model.  
 
METHODS 
Osteotomies of the distal radius were created in five cadaveric specimens.  Specimens were 
stabilized in varying degrees of rotation using a dorsal spanning plate. Specimens were then 
mounted to a robotic testing system. An anatomical joint coordinate system was defined, and a 
force control algorithm was used to apply pronation and supination moments while minimizing 
forces and moments in other directions. Specimens were initially tested intact, followed by the 
different levels of malreduction including 15º and 30º of supination and 15º and 30º of 
pronation. A linear mixed effects regression model was used with motion variables modeled as 
the dependent variable, the surgical condition as the fixed effect, and specimen and specimen-
condition interactions as random. Pairwise comparisons were performed with TukeyΩs range 
test used to correct for multiple comparisons.   
 
RESULTS 
Mean age was 70.6±4.5 years in the five cadavers. Baseline forearm rotation before osteotomy 
was 94.1º (8.1º) of supination and 88.1º (6.0º) of pronation. Forearm rotation was significantly 
impacted by malreduction. With 30º malreduction in supination, supination was significantly 
reduced by 8º (p<0.05). With 30º malreduction in pronation, pronation was significantly 
reduced by 6º (p<0.05). Malreductions of 15º supination or pronation did not significantly 
impact forearm rotation.  
 
SUMMARY  



¶ Rotational malreduction of Җмрȏ did not significantly restrict forearm range of motion.   

¶ Large degrees of malreduction όҗолȏύ can result in significant restriction to forearm 
range of motion.   

¶ Given the amount of bony malreduction required to reduce motion in this study, 
stiffness noted after dorsal spanning plate fixation may be secondary to soft tissue 
contracture or malalignment in other planes.  Postoperative therapy continues to have 
an important role in recovery after spanning plate application. 
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HYPOTHESIS 
This study aims to review the axon counts and topography of the major peripheral motor 
nerves of the upper extremity to allow for optimal surgical planning of peripheral nerve 
reconstruction via neurotization. Currently, no comprehensive database detailing topography 
and axon counts exists. We posit that having an accurate, concise database of this information 
will aid significantly in surgical planning for nerve transfers.   
 
METHODS 
Forty-three peer-reviewed journal articles were identified through PubMed, ScienceDirect, 
Google Scholar, and CENTRAL. Studies were included for review based on identification of 
described topography or axon count of any upper extremity peripheral motor nerve. Animal 
research, laboratory studies, and unpublished studies were excluded from our review. A total of 
43 studies were identified, and 38 of these met inclusion criteria. Statistical analysis was 
performed to determine axon count averages for all upper extremity motor nerves identified in 
the included studies.  
 
RESULTS 
Thirty-eight studies were reviewed, giving insight into the topography and axon counts of the 
major peripheral nerves of the upper extremity, including the brachial plexus and its terminal 
branches as well as common donor nerves such as the spinal accessory nerve and intercostal 
nerves. Studies showed considerable variability in reported axon counts.  
 
SUMMARY  

¶ Existing data is relatively weak and shows significant variability in reported axon counts 
of the upper extremity nerves.  



¶ There is a need for further studies examining the nerves of the upper extremity that 
include larger study populations and more consistent methods of nerve specimen 
analysis.  

¶ Despite weaknesses in existing literature, we were able to provide a concise database of 
axon counts, as well as graphic representations of the topography of the upper 
extremity nerves, for surgical planning of nerve transfers. 
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HYPOTHESIS  
To determine whether bone marrow adipocyte (BMAd) size, as a surrogate marker of adipocyte 
lipolysis and (dys)function, differed as a function of the extent of subchondral bone remodelling 
and BMI in Trapezo-metacarpal Osteoarthritis (TM-OA).  
 
METHODS  
Bone samples from the articular surface of the TM joint, were harvested from 14 consecutive 
TM OA patients (9 female, 63±11 years, 26±6 kg/m2 ) undergoing trapezectomy (with or 
whitout suspensionplasty) or prostetic arthroplasty. BMAd size, osteoblast numbers and OA 
severity were determined by histomorphometry. Expression of the lipolytic enzyme 
monoacylglycerol lipase (MGLL) on bone marrow-resident cells was assessed by 
immunohistochemistry.   
 
RESULTS  
Eight out of fourteen specimens displayed regions of increased bone remodelling and 
osteoblast numbers, which were classified by histology as subchondral sclerosis (n=6) and 
central osteophyte formation (n=2). BMAd size was significantly reduced (p=0.02) in the 
remodelling (839±319 ˃Ƴн) compared with non-remodelling regions (1438±578 ˃Ƴн), 
independent of OA severity (Figure 1). BMAd size was positively correlated with BMI (r=0.63, 
p=0.03), but in non-remodelling regions only. MGLL was differentially expressed both in terms 
of quantity and cell type in non-remodelling and remodelling regions (Figure2). Surprisingly, 
MGLL was strongly expressed by osteoblasts and blood vessels rather than mature BMAd in 
remodelling regions.   
 
SUMMARY  

¶ Collectively, these data suggest that BMAd properties in the TM joint may be BMI-
dependent. Increased lipolytic activity in subchondral bone marrow adipose tissue may 
be fueling pathologic bone formation in TM OA.  
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HYPOTHESIS  
The aim of this study is to summarize available literature on the use of autologous fat grafting 
in the treatment of OA in the hand.  
 
METHODS  
An electronic literature search was carried out on Pubmed, Google Scholar, Scopus, and CINAHL 
using Ψfat graftingΩ, άfat transferέ, and ΨlipoaspirateΩ as search terms.  
 
RESULTS  
Out of 129 studies screened, 26 were deemed eligible. Of those 26 studies, 11 studies with 274 
patients were included after a full-text review. Ten of the eleven studies examined fat grafting 
to the 1st carpometacarpal joint while one study examined its use in other 
Metacarpophalangeal (MP), proximal interphalangeal (PIP), and distal interphalangeal (DIP) 
joints. Nine studies were either case reports or case series, while two studies were case 
controls. The two case-control studies compared fat grafting to arthroplasty with trapeziectomy 
and steroid injection The studies ranged in Eaton-Littler classification from grades 1-4, and the 
one study examining the other joints of the hand used the Kellgren-Lawrence classification, 
grades 2-4. The most common fat grafting technique was centrifugation using the Coleman 
method (n=6), followed by some sort of mechanical homogenization (n=4), and simple 
tumescent liposuction (n=1). The amount of fat injected ranged from 0.5- 3.0 mL. All studies 
demonstrated a reduction in pain, 6 with a significant reduction, and 1 with complete pain 
relief. Disability questionnaires demonstrated improvement in function in all studies and 
statistical significance in 7 studies. In the two studies examining fat graft to arthroplasty, both 
demonstrated a reduction in pain and improved disability scores with a significant difference 
between the groups; however, the fat grafting group had a shorter interval between surgery 
and symptom relief. Compared to triamcinolone, fat grafting demonstrated a significant 
reduction in pain and a significant improvement in disability questionnaires.  
 
SUMMARY  



¶ Fat grafting is a minimally invasive technique showing promise and benefits early in the 
therapeutic ladder, especially in the early stages of OA  

¶ Fat grafting offers numerous benefits, including pain relief and improvement in hand 
function without resorting to invasive surgery 
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Purpose 
We present a case series of high-level baseball players having sustained a rare, isolated injury to 
the 4th carpometacarpal joint of the nondominant or bottom hand during a jammed swing.  
 
Methods 
10 patients were evaluated for ulnar sided wrist pain and subsequently diagnosed with 4th 
carpometacarpal joint synovitis based on physical examination and magnetic resonance 
imaging revealing increased signal intensity within the joint.  
 
Results 
Conservative treatment modalities including rest, non-steroidal anti-inflammatory medications, 
splinting, and corticosteroid injections resulted in return to play within 4 weeks for all patients. 
Conclusions: We propose a mechanism of injury involving the bottom hand in relative 
pronation receiving a dorsally directed force from bat during a jammed swing resulting in 
isolated injury to the 4th carpometacarpal joint. This report serves to highlight this rare injury in 
high-level baseball players and recommend a treatment algorithm for early return to play.  
 
SUMMARY  

¶ This case series presents high level baseball players with isolated synovitis at the 4th 
CMC joint after a jammed swing.  

¶ All athletes returned to sport after conservative treatment consisting rest, non-steroidal 
anti-inflammatory medications, splinting, and corticosteroid injections.  

¶ A mechanism of injury to the 4th CMC joint during a jammed swing is proposed. 
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HYPOTHESIS  
A significantly disproportionate representation of lighter skin tones (Fitzpatrick 1-3) can be 
found when searching for images of common hand-related terms using an internet search 
engine (Google).  
 
METHODS  
Two independent reviewers tallied the number of light skin tone (Fitzpatrick 1-3) and dark skin 
tone (Fitzpatrick 4-6) represented in the first 100 results of a Google image search of terms in 
the following categories: general, immobilization/therapy, traumatic, degenerative, tendinitis, 
infectious, oncologic/mass, congenital, and other, for a total number of 64 unique search 
terms. Results for both colorized illustrations and photos were independently counted. 
Statistical analyses comparing the number of light and dark skin tones using Wilcoxon signed-
rank tests was performed. Interrater reliability using intraclass correlation coefficient was also 
calculated.  
 
RESULTS  
Overall, a median number of 28.33 (95% CI 26.34-30.32) light skin tone images and 5.46 (95% CI 
4.39-6.53) dark skin tone images were found in the first 100 images of searches. Of the total 64 
search terms, 48 (75.0%) had a significantly higher number of light skin tone results compared 
to dark skin tones. The specific categories with the highest percentage of significantly higher 
number of light skin tone images include: 87.5% of general terms, 100% of neurologic and 
degenerative, and 93.75% of traumatic terms. Specific terms that did not have a significant 
difference include the general search for ΨfingerΩ (P = 0.0625), most splinting/casting terms (P = 
0.059 for each term), άfinger burnέ (P = 0.201), άtrigger fingerέ (P = 0.059), άhand tendinitisέ (P 
= 0.100), Ψfinger felonέ (P = 0.063), subungual and acral melanoma (P = 0.059 and 0.563), and 
100% of congenital terms (P ranging from 0.058 to 0.69). Median intraclass correlation 
coefficient was 0.983 (95% CI 0.917-0.993) which showed excellent interrater reliability.  
 
SUMMARY  

¶ The majority of google image search results for common hand-related terms show a 
statistically higher number of light skin tones  



¶ A select few terms were found to have a similar number of images with light and dark 
skin tones, including subungual and acral melanoma and certain congenital findings 
which are known to have a relatively high rate of incidence in darker skin tones  

¶ As online search engines are one of the primary tools available to the general patient 
population, there is a need to improve the diversity of images most readily found online 
to better represent the American population 
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HYPOTHESIS  
Many hand and wrist fractures are managed in emergency departments (EDs), although urgent 
care centers may be an appropriate option. We hypothesize that patients who present to the 
ED differ from those who present to the urgent care for acute hand or wrist fractures on a 
number of clinical and non-clinical factors.  
 
METHODS  
Adult patients presenting to ED or urgent care on the day of diagnosis of isolated hand or wrist 
fractures were identified from the 2010 through 2020 in PearlDiver M151 database. Patient 
age, sex, Elixhauser Comorbidity Index (ECI), geographic region, insurance coverage, and 
fracture type were extracted. Factors independently associated with urgent care relative to ED 
utilization were assessed with multivariable analysis.  
 
RESULTS  
Overall, 1,427,756 patients met inclusion criteria, of which ED visits were identified for 
1,384,049 (96.9%) and urgent care visits for 43,707 (3.1%). Notably, a small but increasing 
proportion of patients presented to urgent care over the study period compared to the ED 
(p<0.0001). In decreasing odds ratios (ORs) independent predictors of urgent care relative to ED 
utilization were : insurance (relative to Medicare, Commercial OR 7.82), geographic region 
(relative to Midwest, Northeast OR 3.59, South OR 1.64, West OR 1.12), closed fracture (OR 
3.57), anatomic location of fracture (relative to distal radius/ulna, phalanx OR 3.37, metacarpal 
2.20, carpal 2.55), female sex (OR 1.29), younger age (OR 1.11 per decade decrease), lower ECI 
(OR 1.07 per unit decrease) (p<0.0001 for all).  
 
SUMMARY  

¶ A small but increasing minority of patients with hand and wrist fractures were managed 
in urgent cares relative to EDs.  



¶ The greatest drivers of urgent care versus ED utilization for acute hand and wrist 
fractures were non-clinical factors, suggesting avenues for improving access to this 
setting. 
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HYPOTHESIS  
This study was performed to provide an updated analysis of the shoulder and elbow domain of 
the OITE from 2012 to 2021 and investigate evolving trends in questioning over the study 
period. We hypothesized that the test would be consistent across the study period.  
 
METHODS  
All OITE questions related to shoulder and elbow topics and their corresponding recommended 
references from 2012 to 2021 were analyzed and comparisons were then made using StudentΩs 
t tests between the first 5 years (2012-2016) and the last 5 years of the study period (2017-
2021).   
 
RESULTS  
The most tested topics accounted for 60.2% of all questions asked during the study period. 
Questions pertaining to the clinical management, treatment, and/or decision making were the 
most prevalent (47.8%) although knowledge recall has become more prevalent over the last 5 
years of the study period. The Journal of Shoulder and Elbow Surgery (22.4%), the Journal of 
Bone and Joint Surgery, American (15.8%), and the Journal of the American Academy of 
Orthopaedic Surgeons (15.5%) were the top three most frequently cited and accounted for 
53.7% of all recommended references. The publication lag from 2017-2021 (6.94 years) was 
found to be significantly lower than during the previous 5 years (8.23 years). The most 
prevalent level of evidence was Level IV (30.7%), followed by review articles (27.3%), while 
Level I were found to be the least common (5.1%). Only level III studies were found to be 
significantly different between the study periods, becoming more prevalent in recent years.   
 
SUMMARY  

¶ The top 6 most tested topics accounted for 60.2% of all OITE questions asked over the 
study period.   

¶ Questions pertaining to clinical management were the most prevalent but a trend 
towards questions assessing knowledge recall was observed in recent years.  

¶ The majority of recommended references (75%) come from 10 sources with the top 3 
accounting for greater than 50% of citations.   



¶ Publication lag has decreased significantly over the past five years, but the quality of 
evidence has remained mostly consistent. Aside from a trend towards a higher 
prevalence of Level III studies in recent years, Level I evidence studies were found to be 
the least prevalent and Level IV evidence were found to be the most prevalent across 
the study period.  

¶ This updated account of the shoulder and elbow domain of the OITE may aid both 
residents and orthopaedic surgery residency programs in preparation for the OITE and 
board examination. 
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HYPOTHESIS  
There is no difference in the incidence of posterolateral rotatory instability (PLRI) following 
either the EDC or Kocher approach to the radiocapitellar joint.    
 
METHODS  
Ten fresh-frozen upper extremity matched-pair cadaveric specimens (n=20) were randomly 
assigned to Kocher (Group 1) or EDC-splitting (Group 2) approaches. Specimens underwent 
evaluation pre-dissection, post-dissection, and following repair of the surgical interval. Clinical 
evaluation of lateral elbow stability was performed with the lateral pivot-shift maneuver. 
Radiographic radiocapitellar displacement was evaluated with the fully extended hanging arm 
test and lateral elbow 30° flexion radiographs. Paired Wilcoxon signed rank tests with 
Bonferroni correction compared groups.  
 
RESULTS  
All Group 1 specimens developed PLRI with the pivot-shift maneuver (10/10) following 
dissection. No Group 2 specimens developed instability with pivot-shift testing (0/10) (Figure 1). 
The fully extended hanging arm test was unable to detect a difference in radiocapitellar 
displacement between groups (p>0.008). Lateral elbow 30° flexion radiographs of Group 1 were 
able to detect an increased radiocapitellar displacement difference (mean 8.46 mm) following 
dissection compared to pre-dissection baseline (p<0.008). Following repair of the Kocher 
interval, the radiocapitellar displacement (mean 6.43 mm) remained greater than pre-
dissection (mean 2.26 mm; p<0.008). In Group 2, no differences were detected in 
radiocapitellar displacement on lateral elbow radiographs with either the fully extended 
hanging arm or lateral elbow 30° flexion positions (Table 1).   
 
SUMMARY  

¶ The Kocher approach produced PLRI that did not return to baseline conditions following 
repair of the surgical interval.  



¶ The EDC-splitting approach did not cause elbow instability clinically or radiographically.   

¶ The hanging arm test was unable to reliably detect PLRI. 
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HYPOTHESIS  
Fracture-related infection (FRI) is a serious orthopaedic complication that can lead to 
unplanned surgeries, non-union, and even loss of limb, all detrimental to patient quality of life. 
We hypothesized that diagnosis of FRI, particularly in the upper extremity, is difficult and poorly 
defined in current literature, despite an international consensus definition published in 2018. 
This study sought to investigate FRI diagnostic tools reported in primary literature and their 
biostatistical utility.  
 
METHODS  
A scoping review of articles generated from PubMed/NCBI search term άfracture-related 
infectionέ was undertaken using PRISMA methodology. Included studies were published from 
January 2018 to June 2022 and referred to FRI diagnosis in the upper extremity. Included 
studies reported specific diagnostic tests and their statistical properties i.e. 
sensitivity/specificity and likelihood ratios. Reviews, case reports, and studies that lacked 
quantifiable data or were not related to FRI diagnosis were excluded.  
 
RESULTS  
Of 224 returned studies, 32 articles were selected for further review after fellowship-trained 
senior author assessment. Of these, 16 had quantitative and reportable data regarding the 
diagnosis of upper extremity FRI (Table 1). Most common diagnostic methods reported were 
CRP (8 studies), WBC (7), and ESR (5), consistent with 1 of the 6 suggestive criteria from the 
consensus definition. Only one study reported on confirmatory criteria of pathogen culture 
(Table 2). The quality of diagnostic tests was highly variable among studies among reported 
biostatistics. There were 21 diagnostic methods reported outside of the consensus definition 
diagnostic criteria. No studies exclusively examined upper extremity patients.   
 
SUMMARY  

¶ Primary literature regarding the diagnosis of upper extremity fracture-related infections 
is sparse and variable, despite FRIΩs diagnostic and therapeutic complexity.   



¶ Recent literature does not reflect the proposed criteria of the 2018 consensus 
definition; further primary research to validate these criteria and their accuracy and 
utility is needed.   

¶ Other FRI diagnostic methods may warrant larger study based on reported diagnostic 
capability. 
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HYPOTHESIS 
In an era where smartphones are commonplace, it is imperative to determine the effect of 
carpal tunnel release surgery on texting proficiency. We believe that patients who undergo 
carpal tunnel release surgery will demonstrate significantly increased cell phone texting speed 
and accuracy at the 6 month postoperative time point.      
 
METHODS 
A prospective single cohort study was performed on adult patients who regularly use 
smartphones and present to the authorΩs practice at a single institution with EMG-confirmed 
unilateral or bilateral carpal tunnel syndrome indicated for endoscopic or open carpal tunnel 
release. Information analyzed included age, gender, ethnicity, hand dominance, height, weight, 
self-rated texting proficiency, cell phone type, procedure performed, laterality, and VAS score. 
Texting performance was analyzed with the assistance of a cell phone based application. 
Outcomes reviewed included pre- and post-surgery texting accuracy (%) and speed (words per 
minute) completed on texting speed apps for iphones and androids followed up for 6 months 
after surgery.     
 
RESULTS 
14 patients were involved in the study (4 M, 10 F). 6 had endoscopic CTR and 8 had open CTR 
with 5 being right sided, 6 left, and 3 bilateral. The average VAS was 3.5. The average pre-op 
accuracy percentage was 82.6% and average words per minute of 19.5. Accuracy was found to 
be significantly elevated at 4, 5 and 12 weeks post op (p < 0.05). Speed was found to be 
significantly elevated at 2, 3, 4, 6 and 24 weeks post op (p < 0.05).      
 
SUMMARY 

¶ The effect of carpal tunnel release on texting proficiency is understudied.  

¶ We designed a prospective cohort study recruiting 14 patients to be followed after their 
carpal tunnel release surgery to have their texting speed and accuracy recorded with the 
assistance of texting applications on their cellphones.  



¶ Carpal tunnel release results in significantly increased texting speed and accuracy 
percentage in the patients at various time points 2 - 24 weeks post operatively.   

¶ Longer term follow up with increased sample size will be necessary to definitively 
confirm the effects of carpal tunnel release on speed and accuracy. 
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HYPOTHESIS 
The primary purpose of this study was to determine if the rate of conversion to open carpal 
tunnel release (OCTR) during primary endoscopic carpal tunnel release (ECTR) surgery differs 
between hand surgeons who learned this procedure during fellowship and those who learned 
the procedure after fellowship. The secondary purpose was to compare the complication rates 
between the two groups.  
 
METHODS 
Patients who underwent primary ECTR surgery performed by one of four fellowship-trained 
hand surgeons from 2016-2021 were identified via query of the electronic medical record. A 
retrospective chart review was subsequently performed on these patients to collect 
demographic and surgical data. Patients were stratified into two groups based on the operating 
surgeonsΩ fellowship training: two fellowship-trained hand surgeons who were trained in ECTR 
during fellowship and two fellowship-trained hand surgeons who did not train in ECTR during 
fellowship and instead learned this procedure while in practice. The rate of conversion to open 
carpal tunnel release as well as post-operative complications were calculated and comparative 
analyses were performed on the two groups via chi-squared tests.  
 
RESULTS 
A total of 1,968 primary ECTR surgeries were identified in 1,639 unique patients (329 bilateral 
cases). There were no differences in demographics, diabetes, or smoking status between the 
two groups (all p > 0.05). 18 out of the 1,003 ECTRs performed by surgeons trained after 



fellowship converted to OCTR (1.79%) and 15 of the 965 ECTRs performed by surgeons trained 
during fellowship converted to OCTR (1.55%) (p = 0.68). There were also no differences in 
complication rates between the two groups, with 9 complications reported in the ECTRs 
performed by surgeons trained during fellowship and 9 complications in those performed by 
surgeons trained after fellowship (p = 0.93).  
 
SUMMARY  

¶ Training specifically in ECTR during fellowship does not significantly impact conversion 
rates of ECTR to OCTR.  

¶ Complication rates between surgeons trained specifically in ECTR during fellowship 
versus not trained during fellowship are similar.  

¶ Hand surgeons may perform ECTR surgeries in their practice after receiving sufficient 
training and experience to be comfortable and confident with the procedure, whether 
the technique is learned during or following fellowship. 
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HYPOTHESIS 
Participation in wide awake hand surgery (WAHS) during orthopaedic surgery residency will 
yield positive learning experiences, but barriers to communication limit hands-on opportunities 
and on-demand learning.  
 
METHODS 
Upon completion of a hand surgery rotation, the investigators invited the orthopaedic surgery 
residents to participate in a 30-minute interview with a member of the research team with 
expertise in qualitative research. The interviews were conducted using a qualitative description 
approach, utilizing a rich description of experiences or perceptions using low-inference (data-
near) interpretations. The interviews addressed the following: expectations of fulfilling 
educational goals, communication, feelings towards the rotation, operative autonomy, and 
additional considerations residents needed to prepare for. Interviews were audio-recorded 
with permission and the resulting transcripts were stored in a de-identified fashion. Qualitative 
data analysis software was used for data management and coding. Final data were compiled 
with a visual of themes and quotes of each theme.  
 
RESULTS 
A total of eight residents were interviewed between September 2021 and June 2022, which 
reached inductive thematic saturation. Three, three, and two residents were in their 2nd, 3rd, 
and  , three were in their 5th postgraduate year respectively.. The interviews identified six main 
themes: Communication Challenges & Solutions; Different Attending Approaches & 
Expectations; Bread & Butter Cases; Patient Ease & Trust; Resident Expectations; and WAHS 
Benefits. Residents noted significant benefits from participating in WAHS, both to their 
knowledge, surgical independence, and greater understanding of wide-awake procedures. 
However, residents did also note differing approaches based on the attending surgeon, noting 
the need for consistency. Communication challenges were present, but many residents felt 
well-prepared for communicating nonverbally, such as walking through the procedure with the 
attending beforehand and debriefing after. These solutions allowed for residents to feel more 
comfortable and ensure current or future patient ease and trust. Residents felt that their 
expectations coming into the hand surgery rotation were met or exceeded through 



participation in WAHS, especially because of their ability to do and learn more bread-and-
butter cases. The majority of residents (85.72%) agreed that participation in wide awake 
surgical procedures improved their education either slightly or greatly during their rotation.  
 
SUMMARY  

¶ WAHS added to knowledge, surgical independence, and understanding of wide-awake 
hand procedures.   

¶ Residents identified a need for more consistency amongst attendings.   

¶ These findings can be helpful to other surgical programs ensuring resident education is 
not compromised with such surgical experiences. 
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HYPOTHESIS 
We hypothesized that advances in upper extremity function calculated from wearable sensors 
correlate with improvements in patient-reported outcome instruments after BPI reconstruction 
and there is a measurable improvement in function in the real-world in patients after brachial 
plexus reconstruction.    
 
METHODS 
BPI patients wore bilateral wrist-worn movement sensors (accelerometers) for 7-day periods at 
6-month intervals. We calculated the ratios of magnitude (VM) and duration (VT) of use of the 
injured upper extremity (UE) relative to the uninjured UE. DASH, Impact of BPI Questionnaire, 
PROMIS and SF-36 surveys were collected. Correlational analyses were used to assess the 
relationship between function (VT, VM) and PROs, while data plots were used to visualize 
changes in VT and VM over time.    
 
RESULTS 
We collected baseline pilot data from 1 pre-operative and 8 post-operative participants 
(average baseline visit at 15.9 months post-operative), and 6-month test data for 5 participants. 
Our analysis shows moderate negative correlations between the DASH score and both time use 
(r=-0.57) and magnitude use ratios (r=-0.65), and strong negative correlations between Impact 
scores and both time use (r=-0.73) and magnitude use ratios (r=-0.76), each of which are 
statistically significant. In plotting these metrics over time, there is a general trend towards 
increased usage, most pronounced with respect to magnitude of activity, as time from surgery 
increases (Figures 1 and 2).  
 
SUMMARY  

¶ Preliminary data confirm that wearable sensors provide more objective data on real-
world extremity usage.  

¶ Wearable sensors provide insight into how well survey data assess function, with the 
Impact and DASH surveys demonstrating better accuracy than others.  



¶ Providers can assess outcomes in patients after BP reconstruction in more meaningful 
ways. Data from wearable sensors can allow providers to make informed decisions on 
further treatments and therapy protocols as well as help them predict expected 
trajectories of recovery for improved preoperative counseling. 
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HYPOTHESIS 
In addition to the physical aspects of upper extremity trauma, the financial implications of 
subsequent surgical and medical care can be devastating. We hypothesized that traditionally 
disadvantaged patient populations would report greater financial burden and worry after 
receiving care for upper extremity trauma.   
 
METHODS 
We assembled a cohort of adult patients receiving upper extremity surgery for a traumatic 
injury over a 3-month period (01/2021 through 03/2021). Patients with polytrauma (ISS>15), 
prior surgery to the extremity, and workerΩs compensation coverage at the time of surgery 
were excluded. In addition to recording demographic factors (age, sex, race, insurance type, 
and community-level social deprivation), we administered two validated financial surveys 
(financial burden score and financial worry scale) to patients over the phone: We compared 
patientsΩ responses to each survey across demographic factors using both univariate analyses 
and linear regression models.    
 
RESULTS 
We administered surveys to 34 patients. Twenty-three (68%) patients were White/Caucasian 
and 17 (50%) were female. Most respondents had private insurance (21; 62%), while 10 
patients (29%) had government-funded (Medicare or Medicaid) insurance and 4 patients (12%) 
were uninsured. Black/African-American patients had statistically higher financial burden 
(p<0.05). Uninsured patients had higher financial burden (p<0.001) and financial worry 
(p<0.001) compared to those patients with private and government-funded insurance. There 
was a statistically significant relationship between higher community-level social deprivation 
and both financial burden (p<0.01) and financial worry (p<0.01).  Patients with annual 
household incomes >$60K were significantly associated with lower financial burden and 
financial worry scores (p<0.05). Similarly, having completed some college was associated with 
lower financial burden scores (p<0.05).  



 
SUMMARY  

¶ Socioeconomic factors such as race, insurance coverage, social deprivation, income, and 
education contribute to disparities in financial burden and financial worry following 
upper extremity trauma.  

¶ Hand surgeons should be aware of the risk factors for higher financial burden and worry 
among their patients, as this awareness may guide decision-making from both clinical 
and social support perspectives.  

¶ These findings support policies to expand insurance coverage, as uninsured patients 
may be more financially vulnerable after upper extremity trauma. 
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HYPOTHESIS  
After division of the flexor pollicis longus (FPL) tendon secondary to direct trauma or attritional 
rupture, primary repair can be challenging in the setting of segmental tendon loss, delay from 
rupture to repair, or tendon retraction. For tendons not suited to primary repair, we 
hypothesize that thumb function and range of motion can be restored by reconstruction of the 
FPL tendon with a bridging tendon allograft technique.  
 
METHODS  
We present a four patient series of patients who underwent reconstruction of their FPL tendon 
in the setting of zone 4 injury secondary to volar plate fixation or osteophytes (Mannerfelt 
lesion) within the carpal canal. We collected data on range of motion when available and 
interviewed available patients regarding the function of their affected thumb using a 
standardized questionnaire. We also describe the surgical technique used for allograft 
reconstruction.  
 
RESULTS  
Postoperatively, no patient experienced rerupture of their tendon, no patient experienced IP 
flexion contracture, no patient experienced triggering and all patients reported restoration of 
thumb function. Patient 1 had excellent range of motion with no pain four months 
postoperatively and continues to have normal function and range of motion of the thumb 12 
years after surgery. Patient 2 was able to achieve 40° of flexion at the thumb IP joint and was 
doing well at two months postoperatively when dismissed. Patient 3 was able to obtain 0-42 
degrees of motion at the thumb IP joint, had excellent pull through of their tendon and was 
very satisfied with the improvement of function at 3 months postoperatively. Patient 4 was able 
to demonstrate 0-15 degrees of motion at the IP joint of the thumb and had a score of 0 for 
pain on the VAS pain at 1 month postoperatively and reported mild abnormality to thumb 
function 5 years postoperatively.   
 
SUMMARY  

¶ If primary repair of the divided FPL tendon is technically not feasible due diseased 
tendon or loss of tendon or would lead to increased tension across the thumb IP joint, 
we prefer interposition bridging tendon allograft for both acute and chronic FPL division.  



¶ A major advantage of this technique, especially in the setting of zone three or four 
injuries, is that it avoids primary repair underneath the thenar muscles and bypasses the 
zone of injury with a strong tendon reconstruction.  

¶ In our 4 patient series, all patients who underwent this technique had restoration of 
thumb function after bridging tendon allograft. 
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HYPOTHESIS  
Metacarpal fractures are one of the most common orthopaedic injuries. Options for surgical 
fixation of the metacarpal shaft include open reduction internal fixation (ORIF) using plates and 
screws (PS) and intramedullary screw fixation (IMS). Certain metacarpal fractures are amenable 
to both PS and IMS. The purpose of this study is to compare the functional outcomes and 
complication rates between these two techniques.  
 
METHODS  
A retrospective review was performed on all patients with metacarpal shaft fractures treated 
with either PS or IMS between 2015 to 2021 at a single, large private-academic institution. 
Medical records were reviewed for postoperative patient-reported outcome measures 
(QuickDASH), complications, and active range of motion (ROM) of the metacarpophalangeal 
(MCP) joint at final follow-up. Complications were subdivided into major and minor 
complications.   
 
RESULTS  
A total of 113 patients (56 PS, 57 IMS) were included. Both groups had similar demographics 
(age at the time of procedure, sex, hand dominance, and laterality). Postoperative functional 
scores were similar among both groups with an average QuickDASH score of 15.3 for PS and 
17.2 for IMS (P = 0.79). Active ROM of the MCP joint at final postoperative visit was not 
significantly greater in the PS group when compared to IMS (0-86° vs 1-84°, P = 0.24, 0.73). 
However, average final follow up visit was 84 days for the PS group which was significantly 
greater than 55 days for the IMS group (P < 0.05). Overall complication rate was similar 
between the 2 groups (29% PS vs 30% IMS, P = 1.0), which again held true when subdivided into 
major complications (14% PS vs 4% IMS, P = 0.05) and minor complications (18% PS vs 26% IMS, 
P = 0.39)  
 
SUMMARY  



¶ Both ORIF with PS and percutaneous IMS can achieve acceptable outcomes when 
treating metacarpal shaft fractures, as is evident by their similar patient-reported 
outcome scores.  

¶ However, patients treated with PS experience limitations in ROM for a greater duration 
postoperatively compared to those undergoing IMS.  

¶ Therefore, patients should be counseled on such limitations when preoperatively 
discussing surgical options for these injuries. 
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HYPOTHESIS  
Metacarpal fractures are one of the most frequently encountered orthopaedic injuries. 
Metacarpal neck fractures can be treated surgically with either intramedullary screw fixation 
(IMS) or closed reduction percutaneous pinning (CRPP). Certain metacarpal fractures are 
amenable to both modalities. The purpose of this study is to compare the functional outcomes 
and complication rates between these two techniques.  
 
METHODS  
All patients with metacarpal neck fractures treated with either IMS or CRPP between 2015 to 
2021 at a single, large private-academic institution were retrospectively identified. Metacarpal 
neck fractures amendable to both modalities that had at least one postoperative follow-up visit 
were included in the study. All electronic medical records were reviewed for patient-reported 
outcome measures such as QuickDASH as well as complications and active range of motion 
(ROM) of the metacarpophalangeal (MCP) joint until final postoperative visit. Complications 
were subdivided into major and minor complications.   
 
RESULTS  
A total of 83 patients (62 IMS, 21 CRPP) met inclusion criteria. Age at the time of procedure, 
sex, hand dominance, and laterality were similar amongst both groups. Postoperative 
functional scores were similar among both groups with an average of 20.4 for IMS and 33.9 for 
CRPP (P = 0.09). Active MCP joint range of motion at final postoperative visit was significantly 
greater in flexion in the IMS group compared to CRPP group (88° vs 85°, P = 0.02). However, 
there was no significant difference in active extension (1° vs 1°, P = 0.32). Overall complication 
rate was not significantly different between the 2 groups (25% vs 24%, P = 1.0), which again 
held true when subdivided into major complications (13% vs 5%, P = 0.43) and minor 
complications (12% vs 19%, P = 0.43).  
 
SUMMARY  



¶ Acceptable outcomes can be achieved with both IMS and CRPP when treating 
metacarpal fractures, as is evident by their similar QuickDASH scores and complication 
rates.  

¶ However, patients treated with IMS may have improved postoperative flexion 
compared to CRPP.  

¶ Therefore, patients should be counseled on such limitations when preoperatively 
discussing surgical options for these injuries. 
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HYPOTHESIS  
The thumb carpometacarpal joint Osteoarthritis is one of the most common Osteoarthritis of 
the hand. And due to the ageing population, the number of people suffering from it is 
continually increasing. The underlying causes are multifactorial. We thinks that an increased 
trapezial slope may pose a biomechanical risk factor for thumb carpometacarpal joint 
Osteoarthritis, however this is controversially discussed in the literature (1,2). Furthermore, the 
mesurements technics for the trapezial slope so far, were based on plain x-rays and do not 
reflect the 3D relationship between the bones. Therefore, we wants to present a 3D technic to 
mesure the trapezial slope and we hypotize that patients with early thumb carpometacarpal 
joint Osteoarthritis, has a increased trapezial slope.  
 
METHODS  
We measured the 3D trapezial slope as well as 1st metacarpal slope of 37 patients with early 
thumb carpometacarpal joint Osteoarthritis and compared it with 41 patients without 
osteoarthritis using a computer-supported 3D-analysis based on CT scans (Fig.1 and 2).  
 
RESULTS  
A significant difference in trapezial slope in patients with (111°) and without (107°) 
osteoarthritis was found. Also, in 1st metacarpal slope we found a significant difference (17° in 
patients with Osteoarthritis and 14° in patients without).  
 
SUMMARY  

¶ According to our results a steeper trapezial and metacarpal slope seems to be a risk 
factor for thumb carpometacarpal joint Osteoarthritis.   

¶ Therefore, a correction of the trapezial slope by osteotomy of the trapezium bone could 
be a valuable surgical approach to early thumb carpometacarpal joint Osteoarthritis.  

¶ This confirms also the treatment concept of an oblique extension osteotomy of the 1st 
metacarpal in early thumb carpometacarpal joint Osteoarthritis. 
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HYPOTHESIS 
Scapholunate interosseous ligamentous (SLIL) injuries are common. Most repairs address only 
the dorsal-SLIL as it is thought to be the primary joint stabilizer. However, the volar-SLIL is also 
important in rotational stability. [1-3] We previously described a cadaveric study detailing a 
volar-SLIL capsulodesis (VSC) utilizing a lunate-based strip of the long radiolunate ligament 
(LRL). [4] We present our experience and long-term outcomes in a case series. We hypothesized 
that a VSC for volar-SLIL injuries would provide satisfactory outcomes with a low complication 
rate.  
 
METHODS 
Retrospective study from 2004 to 2019 of patients with volar-SLIL injury (Fig 1) who underwent 
VSC with/or without dorsal capsulodesis (DC). Patient demographics and clinical outcomes 
(complications, revision surgeries, and/or salvage for failure) were obtained. The Disability of 
Arm Shoulder Hand (DASH) and Patient-Related Wrist Evaluation (PRWE) questionnaires were 
obtained prospectively. Descriptive data is presented due to sample size.   
 
RESULTS 
28 patients (15 females and 13 males) with a mean age of 35.1 years ± 15.7 met inclusion. 
Follow-up was 64.3 mo ± 50.9. Most (26/28) were right-handed. 71.4% (20/28) of injuries were 
> six-weeks old. 46.4% (13/28) had an isolated volar injury(Fig 1 &2). 14.3% (4/28) used 
tobacco. 25% (7/28) had injuries related to workersΩ compensation. Post-operative 
complications occurred in 3 of 28 patients consisting of 2 SSI and a four-corner fusion for 
ongoing pain. One patient required conversion to 4-corner fusion. Fourteen ƘŀŘ җп-month 
radiographic follow-up; 57.1% (8/14) had predynamic/dynamic (PD/D) and 42.9% (6/14) were 
static injuries. At mean 51.4 months ± 48.8, static injuries had a greater mean preop-
capitolunate angle όмоΦт  Ǿǎ тΦтΣ ǇҐлΦллсфύ and scapholunate(SL) gap (2.95 mm vs 1.5mm; p 
=0.0036). Postoperatively, static injuries had a greater mean SL gap (2.63 mm vs 1.6mm, p 
=0.046); there were no other radiographic differences. After 86.9 months ±48.5 of follow-up, 19 
patients reported satisfactory DASH (16.4± 17.8) and PRWE (24.6 ± 23.6) scores.  



 
SUMMARY  

¶ We report long-term clinical outcomes following a VSC with/or without DC.   

¶ After 7.2 years postop, patients reported satisfactory DASH/PRWE scores.  

¶ VSC appears to be a safe operation for patients with an isolated and/or concomitant 
volar-SLIL injury with a low complication rate. A larger prospective study is warranted. 
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HYPOTHESIS  
We hypothesized that biomechanical changes after carpal tunnel release in patients with 
coexisting osteoarthritis result in increased healthcare utilization postoperatively compared to 
patients without arthritis.  
 
METHODS  
This was a retrospective cohort study at a single academic center between January 1st, 2018 
and November 1st, 2021. Patients who underwent carpal tunnel release were included. 
Preoperative carpal tunnel symptoms, diagnostic tests, medications, and concomitant arthritis 
were abstracted. Hand, wrist, and basal joint arthritis were specified. The primary outcome was 
healthcare utilization represented by duration and frequency of hand clinic and occupational 
therapy follow-up. Secondary outcomes included complications of infection, dehiscence, nerve 
injury, complex regional pain syndrome, pain, and persistent symptoms. Patients who 
underwent simultaneous bony surgery, for example carpometacarpal arthroplasty, or carpal 
tunnel release in the setting of trauma were excluded. 238 patients were included. Univariate 
analysis was completed.  
 
RESULTS  
The average duration of surgeon follow-up among patients without arthritis was 83.1 compared 
to 151.4 days (p = 0.0004) for patients with arthritis. When stratified, hand arthritis patients 
demonstrated a statistically significant increase in number of postoperative hand visits 
compared to patients without arthritis with an average of over one extra visit (3.1 vs 1.95, p = 
0.0002). The average duration of occupational therapy follow-up for all patients in the non-
arthritis cohort was 1.71 days and 3.20 days in the arthritis cohort (p = 0.780). The wrist 
arthritis subgroup demonstrated increased occupational therapy visit frequency (0.833 vs 
0.145, p = 0.011). When stratified, patients with thumb carpometacarpal arthritis (45.1% vs 
23.7%, p = 0.003) and wrist arthritis (69.2% vs 23.7%, p = 0.0004) had increased incidence of 
pain to a statistically significant degree compared to nonarthritic patients.  



 
SUMMARY  

¶ Patients with preexisting arthritis utilize healthcare resources more than their 
nonarthritic counterparts.  

¶ Arthritic patients demonstrated increased duration of hand clinic follow-up and 
increased number of postoperative visits.  

¶ Patients with arthritis, and more specifically wrist arthritis, were treated by occupational 
therapy more often than patients without preexisting osteoarthritis. 
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HYPOTHESIS 
In 2010, injected collagenase clostridium histolyticum became a non-operative treatment 
option for patients with DupytrenΩs disease, with promising results in sponsored clinical trials. 
Subsequent non-sponsored studies supported the use of this treatment. Sponsorship bias is a 
concern with any new drug or medical device, and it is unknown if there was a sponsorship bias 
in the studies that support the use of collagenase for treatment of DupytrenΩs disease. We 
hypothesize there would be no difference in published outcomes when comparing sponsored 
versus non-sponsored collagenase studies.    
 
METHODS 
A systematic review of collagenase treatment of DupuytrenΩs contracture was conducted. 
Articles containing mesh terms including Microbial Collagenase and Dupuytren's contracture 
were searched and limited to clinical trials with similar protocols for inclusion.   Primary 
treatment endpoint was correction of contracture to 0-5 degrees or less. Comparison was made 
for industry sponsored versus non-sponsored studies. A binomial generalized linear mixed 
model was performed with a significance set at p=0.05.  
 
RESULTS 
13 of the 29 identified articles met criteria for inclusion. Non-sponsored studies reported a 
significantly higher rate of meeting the primary treatment endpoint compared to sponsored 
studies after single injection for all joints (69.6% vs 56% p<0.01), MCPJ (96% vs 64% p<0.01), 
and PIPJ (67% vs 36% p=0.011). The correction in contracture rates were no different  between 
groups with studies evaluating more than one injection. The percentage of joints meeting full 
correction for non-sponsored and sponsored studies were: All joints 70% for non-sponsored 
and 68% for sponsored (p=0.9), MCPJ 89% for non-sponsored and 78% for sponsored (p=0.149), 
and PIPJ 42% for non-sponsored and 38% for sponsored (p=0.625).      
 
SUMMARY  

¶ Compared to sponsored studies, non-sponsored studies found significantly higher 
success rates in meeting the primary endpoint of full correction of contracture after 
single injection.  



¶ Outcomes were no different with studies involving more than one injection.  

¶ These data suggest that sponsored trials do not positively influence results with no 
industrial bias identified. 
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HYPOTHESIS  
Social determinant of health (SDOH) disparities are associated with higher postoperative 
complication rates in patients undergoing surgery for distal radius fractures (DRF).  
 
METHODS  
Using the PearlDiver database, we conducted a retrospective cohort analysis of patients 
undergoing open treatment for an isolated DRF between 2010-2020. Patients were stratified 
based on the presence/absence of SDOH codes and propensity score matched to create two 
cohorts balanced by age, sex, insurance type, and comorbidities. SDOH domains examined 
included economic, educational, social, healthcare, and environmental. Rates of 90-day (e.g. 
emergency department admission) and 1-year (e.g. malunion/nonunion) postoperative 
complications were compared between the SDOH and matched control cohorts. Analysis of 
complication rates by each of the SDOH domains was also conducted. Multivariable logistic 
regression analyses were performed to assess the isolated effect of SDOH disparities on 
complication rates while adjusting for age, sex, insurance type, and comorbidities.  
 
RESULTS  
After propensity matching, 57,025 patients in the SDOH cohort and 57,025 patients in the 
control cohort were included. Compared to the control group, patients facing any SDOH 
disparity were significantly more likely to experience both 90-day and 1-year postoperative 
complications, including ED admission (OR 3.18 [95% CI: 3.07-3.29]; p < 0.001), infection (OR 
2.37 [95% CI 2.12-2.66]; p < 0.001), wound dehiscence (OR 2.06 [95% CI 1.72-2.49]; p < 0.001), 
complex regional pain syndrome (OR 1.35 [95% CI 1.15-1.58]; p = 0.0002), malunion/nonunion 
(OR 1.18 [95% CI 1.08-1.29]; p = 0.0004), and hardware removal (OR 1.13 [95% CI 1.07-1.20]; p 
< 0.001). Subsequent analysis by fracture pattern demonstrated patients facing any SDOH 
disparity had significantly increased risk of 90-day ED admission, infection, and wound 
dehiscence, regardless of fracture severity. Analysis by individual SDOH domains demonstrated 
that patients with environmental disparities, followed by social disparities, had the highest risk 
of ED admission (OR 4.75 [95% CI 4.13-5.46]; p < 0.001), infection (OR 2.46 [95% CI 1.71-3.60]; p 



< 0.001), malunion/nonunion (OR 1.80 [95% CI 1.26-2.61]; p = 0.001), and malunion/nonunion 
repairs (OR 2.13 [95% CI 1.03- 4.74]; p = 0.049).    
 
SUMMARY  

¶ SDOH disaprities are associated with increased complications following DRF fixation.  

¶ We recommend increased screening for SDOH disparities, as well as inclusion of SDOH 
data into health records to inform research and quality-improvement initiatives.  

¶ Patients facing SDOH disparities may benefit from programs increasing perioperative 
partnership and optimization.  

¶ Future studies are needed to examine which factors contribute to the healthcare 
disparities seen in the treatment of DRF to inform interventions and mitigate healthcare 
inequity. 
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HYPOTHESIS  
The phrenic nerve is commonly injured in trauma to the brachial plexus. Hemi-diaphragmatic 
paralysis may be well-compensated in healthy individuals at rest but can be associated with 
persistent exercise intolerance in some patients. We hypothesize that inspiratory-expiratory 
chest radiography may be inaccurate for determining phrenic palsy injury associated with 
branchial plexus injury.  
 
METHODS  
Over a 21-year period, the diagnostic utility of three-view inspiratory-expiratory chest 
radiography for identification of phrenic nerve injury was determined by comparison to 
intraoperative phrenic nerve stimulation. Multivariate regression analysis was used to identify 
independent predictors of phrenic nerve injury and having an incorrect radiographic diagnosis.  
 
RESULTS  
A total of 253 patients with inspiratory-expiratory chest radiography underwent intraoperative 
testing of phrenic nerve function. Phrenic nerve injury was present in approximately one-fourth 
of cases. Chest wall injury, C5 avulsion, and subjective dyspnea were found to be independent 
predictors of phrenic nerve injury (Table 1). Preoperative chest radiography had a sensitivity of 
56%, specificity of 93%, positive predictive negative of 75% and negative predictive value of 
86% for identification of a phrenic nerve palsy. An incorrect radiographic diagnosis was made in 
18% of patients. Only C5 avulsion was found to be a predictor of having an incorrect diagnosis 
of phrenic nerve injury on radiography (Table 2).  
 
SUMMARY  

¶ Patients with brachial plexus injuries have high rates of concomitant phrenic nerve 
palsy.   

¶ Preganglionic injury to the C5 nerve root was both an independent predictor of phrenic 
nerve injury and having an inaccurate radiographic diagnosis.    



¶ While inspiratory-expiratory chest radiography has good specificity for detecting phrenic 
nerve palsy, a high number of false negatives suggest that it should not be relied upon. 
LEGEND Table 1. Multivariate Regression of Predictors of Phrenic Nerve Injury. Table 2. 
Multivariate Regression of Predictors of an Incorrect Radiographic Diagnosis of Phrenic 
Nerve Injury 
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HYPOTHESIS  
We hypothesized that more than 90% of abstracts awarded as άBest Papersέ at ASSH annual 
meetings would be published within 2 years of presentation. As a secondary outcome, we 
examined the impact these studies have had on the practice of hand surgery.  
 
METHODS  
άBest Papersέ from the 2010 to 2020 ASSH Annual Meetings were reviewed. A PubMed search 
was performed to find matching publications associated with the presented abstracts. Data was 
collected from both the abstracts and publications. The Hirsch Index (H-Index) for each 
corresponding author and the number of citations for each publication were recorded. 
Descriptive statistics were used to analyze the data.  
 
RESULTS  
Fifty-nine abstracts were awarded as άBest Papersέ during the study period, with an average of 
5 each year. Forty-nine (83%) were clinical and 10 were basic science studies. Fifty-two papers 
(88%) were published at the time of our review and 43 (73%) were published within 2 years of 
presentation. The average time from presentation to publication was 15 months and ranged 
from 8 months prior to 63 months after presentation. Twenty-five of the 52 publications (48%) 
were multicenter studies and the remaining 27 were from a single institution. The top 3 
journals of publication were the Journal of Hand Surgery (35%), the Journal of Bone and Joint 
Surgery (10%) and the Journal of Hand Surgery, European (8%). The mean level of evidence was 
2.8, with an increasing trend during the study period (Figure 1). The average H-index of all 
corresponding authors was 27.5. The average number of citations per publication was 38.4.  
 
SUMMARY  

¶ 88% of the άBest Papersέ from the 2010 to 2020 ASSH Annual Meetings had been 
published at an average of just over a year after presentation at the time of this study.  



¶ These abstracts were mostly clinical, showed a trend of increasing quality of evidence 
over the time period and were most often led by a surgeon with high research 
productivity.  

¶ Typically, but not entirely, these studies were published in high quality journals and 
have since been cited frequently, inferring a significant impact on the practice of hand 
surgery.  

¶ The publication rate of these awarded papers is significantly greater than the rate of 
publication of all abstracts presented at these meetings, as reported in other studies. 
((52%) [1], (46%) [2], (49%) [3], (53.6%) [4]) 
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HYPOTHESIS  
Although metacarpal fractures are among the most common presenting injuries to the 
emergency department, there is a relative paucity of epidemiological data on the fracture. 
Furthermore, even less evidence in the literature addresses fracture morphologic data in the 
context of eventual management strategies. The purpose of this study is to characterize the 
character and locations of metacarpal fractures while concurrently evaluating whether these 
observed trends differ between operatively and nonoperatively managed patients.    
 
METHODS  
Patient demographic and descriptive fracture data was retrospectively collected for individuals 
treated between 2017-2021 from a multi-provider, multi-location single institution. Baseline 
demographic data (Table 1) was subsequently matched between operative and nonoperative 
cohorts. Mann-Whitney U tests were used to compare continuous data and Chi-Square tests 
were used to compare categorical data.   
 
RESULTS  
A total of 2044 patients were included in this study. Treatment analysis yielded that 511 
patients underwent operative intervention while 1533 were managed nonoperatively. The 
average patient age was 36.2 (±18.0), which did not significantly differ between treatment 
groups (p=0.253). Metacarpal fractures were more commonly seen in men (77.8%), and sex did 
not differ between operative and nonoperative cohorts (p=.806). Right-sided fractures were 
more common (69.9%), and similarly, did not differ between study groups (p=.802). 
Unsurprisingly, a significantly higher percentage of fractures were displaced in the operative 
group compared to the nonoperative cohort (98.0% vs. 45.4%; p<0.001). Fractures of the fifth 
metacarpal were most common (59.1%) whereas fractures of the second metacarpal were least 
(6.56%) (Table 2). Metacarpal neck and shaft fractures were seen at a similar frequency (37.7% 
vs. 37.1%), with both occurring more regularly than those at the base (25.1%). There was a 
statistically significant difference between operative and non-operative groups regarding which 
metacarpal was fractured and at what location (p<0.001 and p<0.001 respectively). Most 
operative metacarpal fractures occurred at the shaft (43.2%), while fractures of the neck were 
most common among patients managed nonoperatively (40.2%).    



 
SUMMARY  

¶ This study corroborates the idea that metacarpal fractures are most often encountered 
in the fifth metacarpals of young men.  

¶ Notably, this study demonstrates that displacement, metacarpal involvement, and 
fracture location all significantly affected treatment strategy.  

¶ This study provides both epidemiological and clinical insight into the natural progression 
of these injuries 
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HYPOTHESIS  
Metacarpal fractures are common injuries of the hand that often require operative repair. 
However, there is a paucity of data regarding the rate of reoperation and circumstances 
following metacarpal repair. A retrospective study was undertaken to better understand 
metacarpal fracture repair outcomes focusing on reoperation rates and surgical characteristics.    
 
METHODS  
A retrospective review of all metacarpal fracture cases performed at a single private academic 
institution between 2017 & 2021 was performed. Patients with isolated, acute metacarpal 
fractures and follow-up of at least one year were included for review. Data on patient 
demographics, fracture morphology, surgical technique, rate of early reoperation, and reason 
for reoperation were collected.   
 
RESULTS  
A total of 764 patients were identified to have undergone operative treatment for an isolated 
metacarpal fracture. The rate of unplanned early reoperation was 6.5% (n=50), with 8 patients 
(1.0%) requiring revision surgery and 42 patients (5.5%) requiring hardware removal. The most 
common reason for revision surgery was for peri-hardware facture (n =3); the next most 
common reason for revision was hardware failure (n=2). Average time to reoperation was 64.8 
days (SD 59.4). The rate of reoperation for fractures of the metacarpal base was significantly 
higher (rate: 9.7% - X2[1, N=764]=4.4, p = 0.4) while the rate of reoperation for fracture of the 
metacarpal shaft was significantly lower (rate: 4.1% - X2[1, N=764]=4.2, p = 0.4). Other 
demographic factures and fracture characteristics failed to show significant correlations to the 
rate of reoperation.   
 
SUMMARY  

¶ In this large series of 764 patients, we identified an unplanned early reoperation rate of 
6.5% after operative fixation of acute metacarpal fractures.   

¶ The majority of reoperation was for hardware removal with an average time to 
reoperation of approximately 65 days.  



¶ This information can be used to counsel patients and set expectations about the 
potential for further surgeries. 
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HYPOTHESIS  
Open release of carpal tunnel syndrome after distal radius fractures has been well described; 
however, the utility of endoscopic carpal tunnel release (CTR) in the setting of prior distal radius 
fixation is less clear. We hypothesized that endoscopic carpal tunnel release could provide good 
surgical and patient-reported outcomes for individuals who previously underwent prior 
ipsilateral distal radius fixation, and we report intra-operative findings, outcomes and 
complications associated with endoscopic carpal tunnel release after prior distal radius fixation.  
 
METHODS  
This was a prospective study performed from 2018-2023 at a single institution. Patients who 
had undergone prior distal radius fixation and developed ipsilateral carpal tunnel syndrome 
were included. No patients had concurrent carpal tunnel release at the time of surgery. All 
patients had electrodiagnostic (EDG) evidence of carpal tunnel syndrome and scored positive 
on the CTS-6 Questionnaire (score >12). Patients were excluded if they had undergone prior 
ipsilateral carpal tunnel release. Post-operative outcomes included patient-reported 5-point 
Likert-style questionnaire regarding overall satisfaction and single question change in 
symptoms. Intra-operative findings were noted for all patients. Any complications including 
nerve injury, conversion to open CTR, and need for revision surgery were documented. Patients 
were followed for 1 year postoperatively.  
 
RESULTS  
We identified 22 patients with an average age of 52 years old (range: 24-64 y.o.). 65% were 
female, 80% had AO Type C distal radius fracture, 15% Type B, 5% Type A. 4.5% had a prior 
open distal radius fracture. EDG findings demonstrated mild CTS in 10%, moderate in 70%, and 
severe in 20%. No patients had a history of prior clinically or EDG diagnosed carpal tunnel 
syndrome. Intraoperative Findings: All patients required decompression of the median nerve in 
the distal forearm. Scarring of the median nerve to the flexor retinaculum was noted in 7 



patients. Hemosiderin deposit was noted along the flexor retinaculum and median nerve in 4 
patients. 95% of patients reported satisfaction with the procedure and change in their single 
symptom questionnaire. There were no patient reports or clinical findings of nerve injury, 
specifically to the palmar cutaneous branch, recurrent motor branch, third common digital 
nerve, or median nerve. No patients required revision within the 1-year follow-up. No patients 
required conversion to open CTR.  
 
SUMMARY  

¶ Endoscopic carpal tunnel release provides reliable outcomes for patients with CTS after 
prior distal radius fixation.  

¶ Intraoperative findings most commonly include need for proximal decompression in the 
forearm and scarring of the median nerve to the flexor retinaculum 
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HYPOTHESIS  
The objective of this study is to determine if tourniquet release before skin closure in upper 
extremity surgeries leads to decreased complications and/or improved clinical outcomes. We 
hypothesize there will be similar clinical outcomes and complication rates independent of 
timing of tourniquet release.  
 
METHODS  
This study was a prospective, blinded, randomized trial enrolling all patients undergoing upper 
extremity surgery necessitating the use of a tourniquet. Patients were randomized by a 
computerized random number generator into two study arms at the time of closure: closure 
without releasing the tourniquet and closure after releasing the tourniquet. Demographic, 
intraoperative, and follow up data were collected. Outcome measures included pain and 
satisfaction scores and Quick DASH scores. Statistical significance was set at 0.05 with a 
confidence level of 95%. Univariate analyses were conducted using Chi-Square tests of 
Independence and Fisher Exact Tests for categorical comparisons and Independent t-tests for 
comparisons of continuous variables.    
 
RESULTS  
214 patients were recruited in the study with 172 available for follow-up. 107 patients had the 
tourniquet released prior to closure and 107 patients had the tourniquet released after closure. 
There were 75 elective and 32 trauma cases in both groups. Both groups had similar 
demographics with a similar distribution of surgeries.  There were no intraoperative or 
immediate postoperative complications requiring intervention. There were no instances of 
arterial injury noted after tourniquet release. Of patients who had the tourniquet released prior 
to closure, 16% required cauterization of light bleeding. Of patients who had the tourniquet 
released after closure, none had hematoma formation or significant bleeding requiring 
intervention.  At two week follow-up the average QDASH score of the group with tourniquet 
released prior to closure was 51 and the average QDASH score of the group with tourniquet 
released after closure was 45 (P value 0.095). There were no significant differences between 
either study arm when evaluating pain and satisfaction scores. When patients were separated 



into elective and trauma groups, there were no significant differences in outcome scores 
regardless of timing of tourniquet release.  
 
SUMMARY  

¶ Tourniquet release prior to skin closure resulted in similar pain, satisfaction, and Quick 
Dash outcome scores along with equally low complication rates when compared to late 
tourniquet release for upper extremity orthopaedic operations.  

¶ Orthopaedic surgeons should feel confident deciding when to release the tourniquet 
based on personal preference and on a case by case scenario best suited to the patient 
and surgery. 
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HYPOTHESIS  
Given the limited information about carpal tunnel syndrome (CTS) in children, the purpose of 
this study is to describe the presentation and treatment results of CTS after traumatic wrist or 
forearm injury in a pediatric population. We hypothesize that CTS is a rare complication of 
traumatic forearm injuries and patients treated with early carpal tunnel release have good 
clinical outcomes.   
 
METHODS  
In this retrospective single-center cohort study, all children with post-traumatic CTS were 
identified. Demographic and clinical presentation, treatment, and outcomes data were 
collected through electronic medical record review. Descriptive statistics were calculated for 
variables of interest and Chi-square and independent sample t-test were used for subgroup 
comparison.  
 
RESULTS  
18 patients (16 male) with post-traumatic CTS were identified. 13 presented acutely (< 3 days) 
versus 4 subacutely (1-6 weeks) and one delayed presentation (> 6 weeks) after injury. Average 
age at presentation was 12.8 ± 3.6 years. Of the associated traumas, 83% (15/18) involved distal 
radius fractures, of which 40% (6/15) had an associated ulna fracture. For both acute and 
subacute presentations, the most common symptoms were numbness (78%), paresthesias 
(33%), and increasing pain (28%). Three patients had clinical concern for concomitant 
compartment syndrome. 6 patients were initially monitored (2 acute, 3 subacute, 1 delayed), 
but ultimately 16 of the 18 underwent operative carpal tunnel release (13/13 acute, 2/4 
subacute, 1/1 delayed). At follow-up, 81% (13/16) of surgically treated patients had complete 
symptomatic relief. There was no detectable difference in treatment outcomes between 
patients who presented acutely versus subacutely or delayed (p = 0.214). Of patients with acute 
CTS, delayed surgery resulted in prolonged recovery (28.0 weeks vs. 2.4 weeks, p <0.001).   
 
SUMMARY  

¶ Post-traumatic CTS more often presents acutely than subacutely as a complication of 
distal radius fractures in children.   



¶ The type of injury and clinical presentation can vary, but patients most often present 
with numbness, paresthesias, and increasing pain.  

¶ Acute CTS should be treated with urgent carpal tunnel release to avoid prolonged 
recovery. While it appears that children with delayed presentation can be safely 
monitored, the patient often needs surgery to experience complete symptom relief.   

¶ Operative treatment for both acute and subacute cases generally result in positive 
outcomes. 
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HYPOTHESIS 
Fractures of the radial head and neck comprise a range of injuries from minimally displaced to 
severely comminuted fractures, with or without ligament injury and instability. Management 
has been based on the Mason Classification and its modifications, therefore no distinction is 
made between fractures that include the radial neck in addition to the head, regarding 
prognosis or treatment options. Our purpose was to identify management differences based on 
the Mason classification as compared to a classification system that distinguishes between the 
existence of a fracture neck component and no neck component.  
 
METHODS  
A retrospective chart review of radial head fractures was performed. Fractures were 
characterized by radiographic morphology according to the Mason classification and according 
to existence of a neck component. Associated injuries, treatment and subsequent 
complications or reoperations were recorded. Statistical analysis included Chi square and T-test 
as well as multivariate analysis.   
 
RESULTS  
Seventy radial head/neck fractures in 70 patients were included. Patients had a mean age of 48 
years and were 51% female. Thirty-three patients were managed nonoperatively, 5 with open 
reduction internal fixation (ORIF), 6 fragment excisions, and 27 with radial head arthroplasty. 
For analysis, the Mason classification system was divided into high (Mason 3&4) and low 
(Mason 1&2) grades. This was compared to a classification system that documented existence 
of a radial neck component. Higher Mason grade injury was more likely to undergo surgery and 
a higher Mason grade was associated with a radial head arthroplasty(p<0.001). Accounting for a 
radial neck component did not significantly affect treatment. Patients who underwent 
operative management were more likely to have had associated elbow injuries (p<0.001). 
Reoperation rate was higher in the arthroplasty group (p=0.006).  
 
SUMMARY  

¶ Most patients with Mason low grade injuries are managed conservatively.   



¶ Patients who undergo operative management are most likely to receive a radial head 
arthroplasty.   

¶ Though the involvement of the radial neck likely affects the type of open reduction 
internal fixation (ORIF) used in surgery, the limited number of cases treated with ORIF 
precludes statistical significance, but also illustrates a clinical trend in the management 
of complex radial head fractures. 
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HYPOTHESIS  
To determine and evaluate the cutaneous blood supply and vascular territories of the distal 
forearm and wrist.  
 
METHODS  
Four cadaveric upper extremities were injected through the brachial artery with a radiopaque, 
lead-based contrast agent. After the lead-based contrast agent was allowed to set, the 
cadaveric limbs were subjected to computed tomographic (CT) scanning to assess the 
perforators to the cutaneous skin of the distal forearm and wrist. High resolution axial CT and 
three-dimensional reconstructions of the upper extremity were generated to highlight sample 
perforating vessels stemming from their parent arteries. Subsequently, gross anatomic 
dissections were performed to identify and trace the perforating vessels identified on CT.  
 
RESULTS  
CT analysis and gross anatomic dissection demonstrated that the dorsal surface of the distal 
forearm and wrist are supplied by numerous perforators stemming predominantly from the 
anterior interosseous artery with some anastomotic contribution from the posterior 
interosseous, radial, and ulnar arteries. The volar surface is supplied by perforators from the 
radial and ulnar arteries. There are large anastomotic networks formed between the 
perforating vessels.  
 
SUMMARY  

¶ The distal forearm and wrist have a robust anastomotic blood supply.  

¶ Contributions to the anastomotic network comes from the anterior interosseous, 
posterior interosseous, radial, and ulnar arteries.  

¶ Multiple incisions about the wrist are unlikely to predispose to wound complications 
secondary to cutaneous blood supply disruption given the robust anastomotic network. 
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HYPOTHESIS  
Kirschner wires (K-wires) are commonly utilized by hand surgeons for a wide array of fixation 
constructs. K-wires may be left exposed outside the skin or buried beneath the skin, depending 
on surgeon preference. If exposed, the K-wire is usually removed in the office setting under 
semi-sterile conditions. If buried, the patient typically requires a return to the operating room 
to remove the hardware under sterile conditions. A theoretical reason to bury K-wires is a 
perceived risk reduction in post-operative hand infections. We hypothesized that there is no 
difference in post-operative infections in buried versus exposed K-wires in metacarpal and 
phalangeal fractures.  
 
METHODS  
Electronic medical records from our institution were queried from 2012-2022 using CPT codes 
for metacarpal and phalangeal percutaneous fixation procedures. These records were then 
analyzed for antibiotic prescriptions within eight weeks following the procedure. Charts were 
reviewed for K-wire usage, status of the K-wire at the end of the procedure (buried vs. 
exposed), the need for post-operative antibiotics, time from procedure to removal of K-wire, 
and location of K-wire removal (OR vs. office). Additional patient and injury characteristics were 
collected including age, sex, hand dominance, BMI, smoking status, comorbidities, closed vs. 
open injury, intra-articular vs. extra-articular injury, and time from injury to OR. Statistical 
analysis included chi square and Wilcoxon rank sum.  
 
RESULTS  
575 patients met inclusion criteria. Forty-one patients (7.1%) experienced post-operative 
infections requiring oral antibiotics within 8 weeks of surgery. K-wires were left buried in 172 
patients (30%) and exposed in 403 patients (70%). There was no statistical difference in post-
operative infections for buried (n=12, 7.00%) vs. exposed (n=29, 7.20%) K-wires (p>0.9). There 
was also no statistical difference in median time to pin removal, which was 30 days for both 
groups. Patient age, sex, handedness, BMI, smoking status, closed v. open injury, time to 
surgery, and time to pin removal were not statically significant variables for post-operative 
infection rates.  



 
SUMMARY  

¶ Exposed K-wires do not result in a higher post-operative infection rate than buried K-
wires when used in metacarpal and phalangeal fractures.  

¶ Leaving K-wires exposed for in-office post-operative removal reduces the need for 
additional trips to the operating room for removal of hardware, decreases additional 
anesthetic risks and reduces costs. 
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HYPOTHESIS 
Nearly one-third of post-menopausal women have symptomatic thumb carpometacarpal (CMC) 
arthritis. Notably, anxiety, depression, and pain catastrophization correlate more strongly with 
reported impairment from CMC arthritis than radiographic staging. Therefore, this study was 
conducted to determine the feasibility, usability, and outcomes of providing a mindfulness 
phone-based application to patients receiving traditional nonoperative treatment for thumb 
CMC arthritis.     
 
METHODS 
This prospective pilot cohort study enrolled patients presenting to a hand surgeon at a tertiary 
academic center with a new primary diagnosis of symptomatic thumb CMC arthritis from 
January to December 2022. In addition to usual non-operative care (e.g., brace, steroid 
injection, NSAIDs), participants were provided a 12 month subscription to the Headspace app 
and instructed to complete a standardized 6 week course (10 days basic meditation, 30 days 
pain management course) requiring approximately 10 minutes of use daily, after which they 
could utilize the app as desired. PROMIS Pain, Upper Extremity, Anxiety and Depression scores 
were obtained at baseline and 6 months after enrollment. At 6 months, app usability and 
qualitative feedback were obtained. Underpowered for statistical contrasts, between group and 
longitudinal PROMIS score differences in this pilot study were interpreted according to a 
minimal clinically important difference (MCID) of 3 points.     
 
RESULTS 
Twenty nine of 30 (96.7%) patients enrolled completed 6 month follow-up data. Patients were 
predominately female (97%) and averaged 66 years old.  Twenty-one (72.4%) participants used 
the app and 8 did not. Barriers to utilization are detailed in Table 1. Patients who used the app 
versus those who did not had higher levels of anxiety (49 vs 44) and depression (47 vs 41) at 
presentation, exceeding MCID. There was also slightly more pain (58 vs 55) and upper extremity 
function (40 vs 40), respectively. At 6 months, participants who used the app demonstrated no 
change in anxiety and depression while they reported relevant improvement in pain and upper 



extremity function. At that same time, patients who did not use the application had worsened 
anxiety and depression scores with no change in pain or upper extremity function. (Table 2).      
 
SUMMARY  

¶ Using a mindfulness application to supplement the management of CMC arthritis may 
have positive effects on mental health, pain and perceived function.  

¶ Time and technological issues were the primary barrier to use.  

¶ Patients with higher levels of depressive symptoms and anxiety at presentation for 
thumb arthritis are more likely to use a recommended mental health intervention. 
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