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MODERATORS

Gale Tang, MD

Associate Professor

| am a vascular surgeon-scientist with my clinical work at the VA Puget Sound and
my laboratory based at the UW South Lake Union Research Facility. | worked on
small animal models of hindlimb ischemia and genes affecting arteriogenesis (col-
lateral artery formation) in the Messina lab during my general surgery residency
at UCSF. As faculty, | have continued work on arteriogenesis in hindlimb ischemia
examining the role of syndecan-1 and p27 kip1. My research interests currently fo-
cus on the vascular response to injury and arteriogenesis in response to ischemia.
My work is currently funded via a VA Merit Award looking at the role of adventitial
vein cells on neointimal hyperplasia in a nude rat-human greater saphenous vein

graft model.

Grant E. O'Keefe, MD, MPH

Professor

| am a general surgeon at Harborview Medical Center and have an active clini-
cal practice and research program. | have focused my research activities on how
we can improve outcomes of trauma and critical illness. As a resident, | studied
preventable trauma deaths in northern Alberta and developed a database that
became the prototype for the Provincial trauma registry. My graduate studies the
University of Washington (Master of Public Health; July 1994) focused on under-
standing complications after trauma. Since then, | have used genomics and other
system-wide approaches to understand the biological basis of sepsis and conduct-
ed some of the earliest studies on the genetic basis for infectious complications
after injury. In recent years, | have linked my clinical interest and role in oversee-
ing nutritional support services at Harborview Medical Center with my interest in
translational research to study the metabolomic effects of traumatic injury and
various components of artificial nutritional support. This work has generated new
knowledge and new collaborations that bring a diversity of research interests to

improve outcomes through nutritional care of critically ill patients.

INTRODUCTION

elcome to the 27th Annual Department of Surgery Research Symposium and Schilling Lecture.
W Each year this Symposium provides us with an opportune moment to reflect on both the phe-
nomenal quality of research in the Department and the distinguished group of scholars who have
joined us as lecturers and visiting faculty over the years. Schilling lecturers represent the best and
brightest across the spectrum of clinical and research disciplines in surgery while the Schilling Re-
search Symposium is a forum to bring together faculty, residents, fellows, students, and friends to

share the innovative research happening in our Department.

While last year's event was a successful virtual event, we missed some of the opportunities for con-
nection that make this a truly special event. We look forward to seeing the reaction of an audience,
those unplanned conversations and of course, the live presentation of research that is at the heart
of the Symposium. The annual Schilling Lecture has always been a source of inspiration to residents

and faculty alike and leaving our Zoom boxes behind will certainly be a bright spot in 2022.

We are fortunate to welcome Dr. Kathie-Ann Joseph as our Schilling Visiting Professor. Dr. Joseph is
an esteemed breast surgical oncologist, Professor of Surgery at NYU Grossman School of Medicine,
and Vice Chair for Diversity and Health Equity in Surgery and the Transplant Institute. Dr. Joseph is a
dynamic leader in surgery and we look forward to having her with us for the research presentations

and for her lecture in the afternoon entitled, “Achieving Health Equity in Surgery.”

We will also be honoring this year’s Schilling Distinguished Faculty Award recipient, Dr. Nicole Gi-

bran and recognizing her remarkable career as a researcher.

The Surgery Research Symposium and Schilling Lecture are made possible by a generous gift from

the late Helen Schilling in honor of her husband Dr. John Schilling. The Schillings were deeply com-

Douglas E. Wood,
MD, FACS, FRCSEd

The Henry N. Harkins
Professor and Chair

David R. Flum,
MD, MPH
Associate Chair for
Research, Surgery,
Professor, Surgery, Health
Services, and Pharmacy

mitted to teaching, scholarship and research and this event, where residents showcase their research supported by fac-

ulty mentors, showcases a great aspect of their legacy. It is with tremendous pride and gratitude that we carry on this

tradition and look forward to doing so for years to come.

Itis also an important learning opportunity for residents and fellows to refine their scientific presentation skills through

presentations, audience Q&A, and feedback from our panel of judges. The Schilling event is a celebration of the passion

for research that exists within our Department. Every member of the Department plays a critical role in the success of

our research mission and we are grateful for the hard work and dedication of our staff, faculty, and trainees who make

events like this possible.

We are pleased that you are joining us and hope that you find the events both informative and inspiring.

Sincerely,

Douglas E. Wood, MD, FACS, FRCSEd
The Henry N. Harkins Professor and Chair
Department of Surgery

David R. Flum, MD, MPH
Associate Chair for Research, Surgery

University of Washington Department of Surgery

University of Washington

Professor, Surgery, Health Services, and Pharmacy



ABOUT HELEN & JOHN SCHILLING

The Helen and John Schilling Endowed Lectureship was established by the late
Helen Schilling to bring distinguished scholars to the Department of Surgery

at the University of Washington, and to enhance the Department’'s commitment
to the highest standards of patient care, teaching, research and scholarship. It
was Mrs. Schilling’s wish that the lectureship be named in honor of her husband,
John.

Dr. Schilling devoted his life to academic medicine in a career spanning 50 years.
He was born and raised just outside Kansas City, Missouri, and at the age of 15
entered Dartmouth College. After graduating from Dartmouth in 1937, he at-
tended Harvard Medical School as a member of the class of 1941, the last class
to graduate before World War Il. In the six months before the start of his intern-
ship and residency at the Roosevelt Hospital in New York City, he signed on as
a ship’'s doctor on the schooner Effie M. Morrissey for a scientific expedition to
the Arctic sponsored by the U.S. Bureau of Standards. After a number of perilous
adventures along the Greenland coast and in the Hudson Straits, he returned
Helen & John Schilling to New York and started his training in general surgery. He joined the surgical
staff at the University of Rochester in 1945 where he began his life long work on
wound healing. His career at Rochester was interrupted for several months by a stint in the central Pacific (Eniwetok) to
participate in the study of flash burns as part of the atom bomb tests and the Manhattan Project. Subsequently he joined

the Air Force as a volunteer and set up a surgical department at the new School of Aviation Medicine in San Antonio.

In 1956 Dr. Schilling was invited to be the chief of the first full-time department of surgery in the new medical school at
the University of Oklahoma. He was successful in recruiting a number of outstanding junior faculty, many of whom went
on to become chairs. In addition to his administrative responsibilities, he maintained an extensive research program in
wound healing in collaboration with Dr. Betty White. At the end of 18 years Dr. Schilling and his faculty had trained 75 sur-

geons from Oklahoma and adjoining states, and had established a department known for its academic accomplishments.

Dr. Schilling came to the University of Washington in 1974 as a senior investigator and, upon the sudden resignation of
the chair, was asked to take over the management of the Department of Surgery. Thus began his third chairmanship which
lasted eight years until his retirement. His first responsibility was to recruit faculty to fill the many vacancies, a task he
achieved after several stormy years. Upon his retirement in 1983, he had recruited 41 new faculty members and gradu-

ated a total of 40 chief residents.

His career in academic surgery was marked by a devotion to patient care and teaching, as well as research. But, despite
his commitment to the profession, Dr. Schilling still found time to engage in other activities. From his early childhood, he
enjoyed the outdoors and had become an expert tennis player, skier, and fly fisherman; he always believed that one’s life

work should be punctuated by intervals of travel and recreation.

Helen Schilling shared with her husband both the non-academic as well as the academic side of his life. They first worked
together in Rochester and continued their professional association through the years in Oklahoma and Washington. They
were married in 1979. Mrs. Schilling had a career in newspaper work and administration after graduating from Oberlin

College. This dual background enabled her to be his close associate and administrative assistant for 40 years.

LECTURER=KATHIE-ANN JOSEPH, MD

r. Kathie-Ann Joseph is Professor at NYU Langone/NYU Grossman School
D of Medicine and Professor of Population Health where she holds a
dual appointment. She was recently appointed the inaugural Vice Chair for
Diversity and Health Equity for the Department of Surgery and the Trans-
plant Institute. In addition, Dr. Joseph is the Clinical Systems Lead for the
Institute for Excellence in Health Equity (IEHE). Finally, Dr. Joseph is the
inaugural Medical Director of Kimmel Pavilion Unit 3 (KP3) which stands as
one of the busiest and most pivotal areas for patient care at NYU Langone.
She also continues to serve as the Co-Director of the Beatrice W. Welters

Breast Health Outreach and Navigation Program.

For the past 10 years she has served as the Chief of Breast Services at Bel-
levue Hospital. She has also worked as the Director of the NYC Health +
Hospitals Breast Surgery Council. Dr. Joseph is a graduate of Harvard College
and received her medical degree and master’s in public health degree from
Columbia University Vagelos College of Physicians of Surgeons and Columbia
University Mailman School of Public Health respectively. She completed her
internship and general surgery residency training at NYU Langone Medical
Center and her breast surgical oncology fellowship at Columbia University
Medical Center. She is dedicated to improving the care of underserved

women and eliminating inequity in health care.

Kathie-Ann Joseph, MD

Professor of Surgery and Population
Health, Vice Chair of Diversity and Health
Equity, Co-Director of the Beatrice
W. Welters Breast Health Outreach
and Navigation Program, and Medical
Director KP-3 at NYU Grossman School of
Medicine/NYU Langone Health
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Associate Chair for Research
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2022 SCHILLING DISTINGUISHED
FACULTY AWARD

Nicole Gibran, MD

Professor Emeritus

r. Gibran is Professor Emeritus in the UW Department of Surgery. She
D recently retired, in July 2021, after an illustrious career that spanned over
30 years at the University of Washington. Dr. Gibran completed surgical training
residency in Boston, and started her career in Seattle by completing a clinical
burn fellowship (1991) and a NIH T32 research fellowship (1994). She then joined
as faculty in the Division of Trauma, Burn and Critical Care Surgery. She quickly
obtained her first major federal grant and continuously received federal research
funding over her entire career. She was recognized for her work in multiple ways,
most notably through her tenure as chair of the Surgery, Anesthesia, Trauma
(SAT) Study Section at the NIH (2005-2007), becoming the first woman to serve as
president of the American Burn Association (ABA) in 2012, and rising to the role of
UW Associate Dean for Research and Graduate Education in 2018. The following
three areas highlight her most significant research contributions in burns:

IMPROVED UNDERSTANDING OF THE GENETICS OF POST-BURN SCARRING

Clinical observations point to a genetic link for increased risk of hypertrophic scarring in certain individuals, including
Black, Indigenous and People of Color (BIPOC). For over 10 years, Dr. Gibran led a translational effort to better understand
genetic associations with fibroproliferation. Her research strategies ranged from in vitro models, a unique porcine model
(using the Red Duroc Pig) that is most relevant to human scarring, and a human observational study that included a Genome

Wide Association Study.

CLINICAL RESPONSES TO INJURY AND QUALITY BENCHMARKS

As a busy clinical surgeon and UW Burn Center Director, Dr Gibran sought to improve all phases of care, from early
resuscitation to late scar management. She led this work through retrospective and prospective studies, multi-center
industry-sponsored trials, and multi-center federally funded clinical trials such as the Glue Grant “Inflammation and the
Response to Injury.” At the national level, she also led efforts to introduce quality benchmarking through development of
the Burn Quality Improvement Project and elevated standards for burn center verification during her tenure as chair of the

ABA Verification Committee.

LONG-TERM OUTCOMES AFTER BURN INJURY

With improved survival in the era of modern burn care, providers over the past 30 years have increasingly focused on
recovery and quality of life after burns. Dr. Gibran’s work in this arena focused on long-term physical and psychological
outcomes. Most of this work was through the federally funded Burn Model System Program, a 27-year multicenter effort
to understand and improve long-term recovery. Burn Model System research and dissemination efforts serve to facilitate

patients’ return to school / work as part of community reintegration.

As a researcher and mentor, Dr. Gibran has elevated the state of burn research - in the UW Department of Surgery and

beyond - and challenged a generation of trainees to think more deeply and critically about burn injury and care.



NINA CLARK, MD
Plastic Surgery R3

Research Interests: Surgical outcomes, health services research,
surgical critical care, surgical oncology

Faculty Mentor: Meghan Flanagan, MD, MPH
Medical School: University of California, San Francisco

Hometown: Pinckney, MI Disscussant: Sara H. Javid, MD

EUSTINA KWON, MD, MPH

Research Fellow

Research Interests: Health disparities in pediatric
colorectal surgery and pediatric trauma

Faculty Mentor: Samuel Rice-Townsend, MD
Medical School: Penn State College of Medicine

Disscussant: Sarah Greenberg, MD, MPH Hometown: Newport News, VA

GUIDELINE CONCORDANT GENETIC TESTINGIN PATIENTS WITH
BREAST, OVARIAN, PANCREATIC, AND PROSTATE CANCER

CLARK NM, ROBERTS EA, FEDORENKO C, SUN Q, DUBARD-GAULT M,
HANDFORD C, YUNG R, CHENG H, NORQUIST B, FLANAGAN MR

The National Comprehensive Cancer Network recommends genetic testing in patients with potentially hereditary
breast, ovarian, prostate and pancreatic cancers (HBOPP). Knowledge of genetic mutations can impact decisions
about screening, surgery and systemic treatment. We examined the frequency and factors associated with genetic
testing among patients with HBOPP cancer from 1/2013-6/2019.

A retrospective cohort study of 26,321 HBOPP patients was conducted using a linked administrative-cancer data-
base in the Seattle-Puget Sound SEER area. Guideline concordant testing (GCT) was assessed annually according
to guideline updates. Frequency of testing according to patient/cancer characteristics was evaluated using Chi-
squared tests, and factors associated with receipt of genetic testing were identified using multivariable logistic
regression.

17% of HBOPP patients received testing, increasing from 12% in 2013 to 24% in 2019 (p<0.001). Testing was highest
in ovarian cancer (39%) and lowest in prostate cancer (4%). Age <50, female gender, commercial insurance, urban
location, family history of HBOPP cancer, personal history of cancer and triple negative breast cancer (TNBC)
were associated with increased testing (all p<0.05). GCT occurred in 49%, increasing from 38% in 2013 to 58%
in 2016, then decreasing to 44% in 2019 (Figure). In 2019, GCT was >80% in TNBC, male breast cancer, personal
history of breast and pancreatic cancer, and breast cancer with family history of prostate cancer; it was lowest
for ovarian cancer (47%), pancreatic cancer (17%) and metastatic prostate cancer (6%).

The frequency of genetic testing for
HBOPP patients has increased over
time, but the proportion of patients
undergoing GCT decreased recently,
likely due to expanded eligibility cri-
teria. Though GCT is high in breast
cancer patients, there are gaps in
concordance among patients with
other cancers. These findings support
expanded provider education and a
need to reduce barriers to access.
Increased genetic counseling and
testing resources for HBOPP patients
could reduce testing gaps.

Figure. Guideline eligible patients
undergoing testing by year.

XESEARCH DAY & 27TH ANNUAL N & JOHN SCHILLING LECTURE

ANALYSIS OF SPATIAL AND SOCIOECONOMIC PATTERNS OF
HIRSCHSPRUNG DISEASE IN WASHINGTON STATE

KWON EG, SMITH CA, AVANSINO JR, RICE-TOWNSEND SE

Background: Hirschsprung disease (HD) is typically repaired in infancy but can require long-term access to spe-
cialized care despite correct surgical intervention. This study aimed to determine if geographic distance from
hospitals, socioeconomic status, and demographic factors of HD patients are associated with differences in re-
admission rates, incidence of Hirschsprung-associated enterocolitis (HAEC), total hospital charges, or admission
length of stay (LOS).

Methods: The Washington State Inpatient Database from the Agency for Healthcare Research and Quality (AHRQ)
from 2015-2018 was queried for pediatric patients (0-18y) with the diagnosis of HD. Multivariate analyses were
performed using logistic regression and log transformation linear regression models, adjusting for individual
patient characteristics.

Results: We identified a total of 255 pediatric patients with the diagnosis of Hirschsprung disease who required
inpatient admission. Twenty-four percent of these patients had at least one all-cause 30-day readmission. Com-
pared to patients with Medicaid, those with private insurance were less likely to be readmitted within 30 and 90
days (RRR=0.37, 0.36; p<0.05). Payor status was not associated with a difference in HAEC, total charges, or LOS.
Patients who live more than 50 miles from hospitals were less likely to require hospital admission for HAEC when
compared to those who live less than 10 miles (RRR=0.34; p<0.05). Distance from hospitals was not associated
with differences in other outcomes.

Conclusions: Distance from hospitals, payor status, and demographic factors had effects on resource utilization
in pediatric patients with Hirschsprung disease in the state of WA. Further studies are needed to identify and
address potential disparities leading to these patterns.

> RESEAR DAY & ¢ ANNUAL HELEN & JOHN SCHILLING



DAVID DROULLARD, MD, MS
General Surgery R4

Research Interests: Patient reported outcomes, surgical decision-making,
patient engagement, appendicitis, diverticulitis

Faculty Mentor: Giana H. Davidson, MD, MPH
Medical School: Columbia University

Hometown: Minneapolis, MN Disscussant: Zoe E. Parr, MD

YUSHA (KATIE) LIU, MD, PHD
Plastic Surgery Chief Resident

Research Interests: Hand and peripheral nerve surgery

Faculty Mentor: Aaron Bunnell, MD,
UW Department of Rehabilitation Medicine

Medical School: University of Washington School of Medicine

Disscussant: Otway Louie, MD Hometown: Latrobe, PA

MANAGEMENT OF APPENDICITIS DURING PREGNANCY

DROULLARD DJ, HANTOULI MN, NASH MG, BENSON LS, KESSLER LG, FLUM DR, DAVIDSON GH

Background: Antibiotic management of appendicitis is increasingly common in adults. However, the frequency
of its use for pregnant patients is unclear, as is the associated risk of adverse pregnancy outcomes (APO). We
aim to characterize trends in the use of antibiotic management and the incidence of APO after antibiotic man-
agement and appendectomy.

Methods: A retrospective cohort study of patients (age 14-55y) with appendicitis during singleton pregnancies
using the IBM MarketScan Research Databases (2007-2019), applying an algorithm to determine gestational age
from administrative claims. We defined appendicitis, appendectomy within 2 days of diagnosis, and APO (preg-
nancy loss and preterm birth) using insurance claims, and used multivariable logistic regression to account for
differences in patient characteristics and disease severity.

Results: 3,735 patients were diagnosed with appendicitis during pregnancy (mean age 29), of whom 7.1% were
initially managed with antibiotics alone. This proportion increased significantly over the study period, from
4.5% in 2007 to 12% in 2019 (p<0.001). APO were similar between those managed with surgery vs. antibiotics
in the first and third trimesters, however antibiotic management in the second trimester was associated with a
significantly higher incidence of APO (28% vs. 18%, p = 0.014). This association remained statistically significant
after adjusting for pregnancy risk factors and appendicitis severity (adjusted odds ratio 1.75, 95% confidence
interval 1.09-2.81).

Conclusions: Antibiotic management is increasingly used for appendicitis in pregnancy. While this strategy ap-
pears to have similar outcomes to surgery for first and third trimester cases, nonoperative management in the
second trimester may be associated with greater risk of APO.
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SURFACE EMG-DRIVEN, SMARTPHONE-INTEGRATED THERAPEUTIC GAMING
SYSTEM FOR REHABILITATION OF MUSCLE WEAKNESS

LIU Y, SILVA RML, BAUDIN JA, MEECE D, MORRIS CH, KIM ], ZISTATSIS |,
CHANG SR, FRIEDRICH )B, KAO DS, BOONE DA, BUNNELL AE

Background: Severe muscle weakness from causes including peripheral nerve and spinal cord injury, stroke, and
traumatic brain injury are debilitating; although therapy is critical for regaining function, patients with profound
weakness are unable to perform standard exercises. To address this limitation, we created an innovative system
of therapeutic gaming controlled by input from surface electromyography (sEMG), a noninvasive technique that
measures electrical signals generated by muscle contractions from electrodes placed on the overlying skin.

Methods: Our initial SEMG prototype consisted of adhesive electrodes and sensor circuit board that plugged
into a computer to run a simple video game. Our upgraded sEMG device design features Bluetooth connectivity,
stainless steel button electrodes, a water-resistant and sanitizable clamshell housing, and wireless charging and
gameplay. This is integrated with a mobile app that not only runs the game, but also allows for calibration of
muscle strength and data tracking to monitor progress over time.

Results: In pilot testing of our therapeutic gaming platform, patients with neurological injury (n=21) found the
system motivating, enjoyable, easy to use, and subjectively felt that its use would speed up their recovery. Even
those lacking antigravity muscle strength were able to reliably engage in gameplay.

Conclusions: Surface EMG-driven therapy has tremendous potential particularly in the earliest stages of recov-
ery, as nascent signals from muscle activation are detectable on EMG long before significant limb movement is
observed, allowing for earlier initiation of active therapy. Therapeutic gaming also promotes patient engage-
ment, motivation, and adherence to exercises. We have engineered a compact, wearable, Bluetooth-enabled sEMG
device and integrated this with a mobile app-based video game compatible with smartphones and tablets. Our
novel design will maximize accessibility, with the hope that patients of all ages, socioeconomic statuses, and
communities may benefit from this innovative, personalized approach to rehabilitation.

Figure 1. Our custom-designed wireless, wearable sEMG device pairs via Bluetooth to a smartphone to run the
therapeutic gaming app.
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IDENTICAL KIDNEYS ARE DISCARDED AT HIGHER
RATES WHEN LABELED AS HIGH KDPI

CRANNELL WC, PERKINS |D, KLING CE

Background: The kidney donor risk index (KDRI) and percentile conversion kidney donor profile index (KDPI)
were introduced with the Kidney Allocation System (KAS) to provide a continuous measure of kidney donor qual-
ity. Kidneys with a KDPI > 85% (KDPIl,,) require additional informed consent from the recipient and are colloqui-
ally referred to as 'high KDPI'. The median KDRI and the 85th percentile KDRI (KDRI,,) are recalculated annually;
consequently, the KDPI,, cutoff changes every year. This study examines changes in KDRI,, over time, determine
kidney utilization around the KDPI,, cutoff and explores the “high KDPI” labeling effect. We hypothesize identical

KDRI kidneys are utilized differently when above or below the KDPI,, cutoff.

5

Methods: KDRI to KDPI Mapping Tables from 2012 to 2020 were used to determine the yearly KDRI,  value. OPTN
data was used for organ discard and utilization rates for kidneys with KDRI below the KDPI,, cutoff (KDPI ,,) and
above (KDPI

LoOw

Hich) -

Results: The KDRI,, varied by year, between 1.768-1.888. Kidney discard rates were significantly lower for KDPI
81-85 kidneys compared with KDPI 86-90 kidneys, by 8.9% (36.2% vs 45.1%, p<0.001). Kidneys with a KDRI between
1.785-1.849 were classified as KDPI,,,, in years 2015-2017 and KDPI ., in years 2018-2020 (Table 1). The discard
rate was 44.9% when labeled as KDPI,,,, and 39.1% when labeled as KDPI ,, (p<0.01). The number of kidneys
transplanted per donor decreased from 1.11 for KDPI ., to 0.94 for KDPI ., (p<0.01).

Conclusions: The KDRI,, changes yearly, impacting which kidneys are labeled as KDPI Organ discard significantly

HIGH®
increases for the 5% of kidneys above the KDRIss marker compared with below. For identical KDRI kidneys, “high

KDPI” label significantly increases discard rates. The high KDPI label and consent process should be removed.

Table 1
The High KDPI Labelling Effect for Identical Kidneys

2015-2017 2018-2020

(KDPInicr) (KDPIrow) il
Mean KDRI = SD 1.816 = 0.019 1.817+0.019 0.67
Donors (n) 694 018 0.01
Kidneys procured (n) 1186 1666
Kidneys transplanted, n (%) 654 (55.1%) 1015 (60.9%) 0.002
Kidneys discarded, n (%) 532 (44.9%) 651 (39.1%)
Eli)dncy transplanted per donor 0.94 111 <0.001
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THE IMPLEMENTATION OF AN ENTERAL-BASED RESUSCITATION BUNDLE FOR
MODERATE-SIZED BURN INJURIES IN A RESOURCE-LIMITED SETTING

MEHTA KA, LEE ], YADAV M, MESIC A, SHRESTHA R, POUDEL K,
GYAWALI P, PHAM TN, RAI SM, NAKARMI KK, STEWART BT

Introduction: Timely and adequate resuscitation for moderate to severe burn injuries is challenging in many
circumstances globally, from low- and middle-income countries (LMICs) to military settings to mass casualty di-
sasters. Burn care experts recommend using enteral-based resuscitation (ER) in these austere settings, however
there are no clear protocols or guidelines on how to perform ER in real-world scenarios. We aimed to describe
the development and early implementation of an ER bundle in an austere environment.

Methods: Within the context of a pilot study of ER versus standard of care intravenous (IV) resuscitation for
moderate-sized burn injuries, we applied implementation science strategies (i.e., Expert Recommendations for
Implementing Change (ERIC)) to design and implement an ER bundle at a major burn center in Nepal. Semi-
structured focus group discussions were conducted with stakeholders to understand facilitators and barriers to
developing and using the protocol, with iterative feedback used to adjust the protocol and documentation tools.
Responses were analyzed using content analysis. Quantitative measurements were used to examine the accep-
tance, adherence, accuracy and fidelity of the protocol.

Results: Stakeholders developed an ER protocol with 2-hourly assessments along with corresponding documen-
tation tools. Several initial barriers to adoption were encountered. ERIC strategies utilized to promote inter-
vention uptake included simplification and visualization of the protocol, identification of project champions,
development of educational materials for multiple cadres, utilizing chains of command to enable accountability,
utilizing institutional branding and ultimately obtaining endorsement by the center’s leadership (Table 1). Post-
implementation quantitative review demonstrated 91-99% completion of documentation and 95% adherence to
the protocol, demonstrating high fidelity.

Conclusion: Development of a contextually appropriate enteral-based resuscitation bundle in a resource-con-
strained setting required a multi-faceted approach led by a team of change champions and leaders. The ERIC
framework allowed for an iterative approach to prioritize stakeholder engagement and feedback to begin the
implementation and of an ER bundle in an LMIC.

Table 1. Expert Recommendations for Implementing Strategy Activities
Change (ERIC) Strategies for Protocolized, Enterally- Assess readiness Nursing and hospital staff interviews
based Resuscitation Design and Implementation Build coalition Identify champions

New documentation system

Formal training sessions with materials
Develop consensus on resuscitation
protocols

Informal small group tramings

Posters, case studies, videos

Group chat for shared decision-making
Recognize adopters and successes
Feedback-based modifications incorporated

Change records system
Conduct education campaign
Conduct local consensus
discussions

Conduct ongoing training
Develop educational materials
Closed-loop communication
Identify early adopters
Promote adaptability
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POST-OPERATIVE SYMPTOMS AND QUALITY OF LIFE AFTER
LAPAROSCOPIC PARAESOPHAGEAL HERNIA REPAIR

CARRERA CERON RE, OELSCHLAGER BK, INABA C, TANGALAKIS L, WRIGHT AS

Background: Paraesophageal hernia repair (PEHR) can be challenging and has known high recurrence rate. Biologic
mesh has been shown to reduce short-term but not long-term recurrence but the impact of mesh on quality of
life and post-operative symptoms is unclear. The aim of this study was to evaluate outcomes of PEHR comparing
primary repair (PR) vs. biologic mesh repair (MR), based on quality of life and post-operative symptoms.

Methods: We identified all patients who underwent first-time laparoscopic PEHR between October 2015-October
2019 at our institution who had a minimum postoperative follow-up of 6 months. Mesh was used selectively and
at surgeon’s discretion. A standardized symptom questionnaire was administered using a scaled 0 to 10 score
for severity, and 0 to 4 for frequency for postoperative symptoms.

Results: 95 patients underwent PEHR during our period of study, including 65 (68%) PR and 30 (32%) MR, without
differences in baseline characteristics. Median follow-up was 226 days (7.5 months). We obtained a postopera-
tive upper gastrointestinal (UGI) study in 92% of the PR group and in 97% of the MR group. Radiologic recurrence
was statistically higher in the PR compared with MR repair (32% vs. 21%, p= 0.04).

There was no significant difference between PR and MR groups in postoperative symptom frequency or severity.
We compared the outcomes of patients with a recurrent hernia with those without a recurrence. Every symptom
except chest pain was significantly more severe in those with recurrent hernias (table).

Symptom No Recurrence Recurrence p value
Heartburn . 1+22 25+29 0.01
Regurgitation 08+19 23226 0.003
Dysphagia 10421 23+29 0.01
Chest pain 09+2.0 1.8+29 0.08
Bloating 13%2.2 26+3.2 0.03
Abdominal pain 1.0+19 26%+3.2 0.004
Diarrhea 134+2.2 25+32 0.03
Values are mean + SD.

*Symptom severity scored by scale 0 -10

Conclusions: Post-operative Gl symptoms rarely caused frequent or daily impact, and there was no difference
in these symptoms between primary and MR. These findings demonstrate that mesh reinforcement of the hiatus
reduces short-term recurrence and is not a predictor of poor postoperative symptomatic outcomes. Patients
without recurrence have better clinical outcomes, indirectly supporting the use of mesh for short-term outcomes.
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PERCEPTIONS OF SURGICAL CAREERS FROM THE
FEMALE MEDICAL STUDENT PERSPECTIVE

DESANTI RL, LIU Y, HERRIN MA, COLOHAN SM, CALHOUN KE

Background: Over 50% of medical students are women with improved outcomes in patients treated by female
surgeons, yet women comprise the minority of surgical residents’. Surgical mentors have been associated by
medical students with choosing a surgical career by fostering an interest in the mentor’s field?. We investigated
surgery from the female medical student’s perspective to identify and find solutions to perceived career barriers
addressed through mentorship.

Methods: 37 female medical students enrolled in a Women in Surgery mentorship program between July 2019 and
February 2021 completed an anonymous online survey including demographic information, quantitative survey
items, and free text responses.

Results: Mean age was 25 years old, with 9 first, 3 second, 19 third, and 6 fourth year students. 51% were mar-
ried/in a relationship. None had children prior to/during medical school or were currently pregnant. 97% were
considering a surgical career, however, only 65% were likely to choose surgery. 95% agreed women can succeed in
surgery, but 89% believe women are treated differently than men in surgery, and 97% believe barriers to achiev-
ing success in surgery are different for women. To aid in choosing surgery, 68% believed they would require sup-
port through mentorship. Barriers to pursuing surgery most commonly included a relationship/marriage (73%),
personal competitiveness based on USMLE scores, grades, and clerkship performance (70%), duration of training
(68%), and ability to have a family (68%), followed less commonly by gender-based discrimination from colleagues
(54%) or patients/families (38%), and financial concerns (22%). 84% indicated three or more of these concerns.

Conclusions: Female medical students are interested in pursuing surgical careers and believe they can be suc-
cessful yet desire women mentors to help combat personal, social, and financial concerns. Mentorship programs
matching female medical students with women surgeons will help alleviate perceived barriers thus increasing
the number of women choosing surgery.
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SPATIAL ANALYSIS OF ROAD CRASHES ON NATIONAL,
INTER-REGIONAL, AND REGIONAL ROADS FROM 2005-2020 IN GHANA:
A KERNEL DENSITY ESTIMATION APPROACH

MESIC, A (1), DAMSERE-DERRY, ] (2), GYEDU, A, (3,4), MOCK, C (1,5,6), LAR, | (2),
OPOKU, I (2), OBIRI-YEBOAH, M (7), DONKOR, P (3), STEWART, B (5,)6

1. Department of Global Health, University of Washington, Seattle, Washington
2. Building and Roads Research Institute, Kumasi, Ghana

w

. Department of Surgery, School of Medicine and Dentistry, Kwame Nkrumah University of Science and
Technology, Kumasi, Ghana

. University Hospital, Kwame Nkrumah University of Science and Technology, Kumasi, Ghana

. Department of Surgery, University of Washington

. Harborview Injury Prevention and Research Center

N o o~

. National Road Safety Authority, Accra, Ghana

Abstract: The burden of road traffic injuries (RTIs) and deaths is disproportionately high in Ghana and other low-
and middle-income countries (LMICs). Road traffic crashes are the leading cause of death among young people
(5-29) in LMICs, and are expected to increase due to road development, a growing number of vulnerable road
users (i.e., those without external protection such as pedestrians, cyclists, and motorcyclists), and increasing
rates of motorized vehicle ownership. In Ghana, despite the systematic collection of comprehensive road crash
data nationally since 2003, spatiotemporal trends in road traffic crashes have not been analyzed. This study ad-
dresses this research gap by identifying crash, RTI, and death hotspots on national, inter-regional, and regional
roads from 2005-2020. We utilize geo-stamped crash data from police reports (88,385 crashes from 2005-2020)
compiled and maintained by the Building and Roads Research Institute. We describe the epidemiology of crashes,
RTIls, and deaths across all years (2005-2020), each year, and among two types of road users: vulnerable and
non-vulnerable (i.e., those with external protection such as private vehicle and public transport occupants). We
use Kernal Density Estimation methods to study the spatial patterns. We describe crash-level, vehicle-level, and
individual-level correlates to crashes. Further, we conducted a statistical significance analysis to understand which
locations have statistically significant density, which is critical for allocating limited resources. These results will
inform interventions aimed at crash prevention and post-crash care which will reduce RTls and deaths in Ghana.
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CONTEMPORARY SHORT-TERM OUTCOMES IN PATIENTS
UNDERGOING AORTIC ARCH REPLACEMENT

DHANEKULA AS, TABESH A, DEROO SC, BURKE CB

Background: Operative management of aortic arch pathology has long been challenging. Over the years, improved
technique and technologies have vastly improved our ability to intervene on the arch, including strategies that
span open, endovascular, and hybrid approaches. With many options available for aortic arch repair, it is criti-
cal to compare outcomes between each and determine their appropriate clinical indications. Here, we analyze
our single-institution short-term outcomes for patients who underwent open replacement of their aortic arch.

Methods: Retrospective cohort study including patients who underwent open arch replacement at the University
of Washington from January 2019 until the end of 2021, excluding any acute Type A dissections. Final cohort size
was 80 patients.

Results: Of the 80 patients in the cohort, 68 (85%) had arch replacements into zone 2, 7 (8.75%) were into zone 1,
4 (5%) were into zone 3, and 1 patient (1.25%) had a zone 0 replacement with frozen elephant trunk. 44 (53.75%)
were re-do sternotomies, and 53 (61.25%) had a frozen elephant trunk placed. The entire cohort had a stroke
rate of 6.25% (8 patients), spinal cord ischemia rate of 3.75% (3), and a 30-day mortality rate of 3.8% (5). When
excluding re-operative sternotomies, the cohort had a stroke rate of 5.4% (2), spinal cord ischemia rate of 2.7%
(1), and a 30-day mortality rate of 2.7% (1).

Conclusion: Open arch replacement is a safe and effective treatment paradigm for patients with arch disease,
whether it be acute dissection, chronic dissection, or aneurysmal disease. Even with re-operative sternotomy,
CVA rate is below 10% and 30-day mortality is below 5%. These numbers improve further when excluding acute
dissection. Thus, even with advancing endovascular strategies to treat the arch, modern open arch replacement
remains an important therapeutic option in these patients.
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AORTIC SIZE INDEX ACCOUNTS FOR SEX-SPECIFIC DIFFERENCES IN
ABDOMINAL AORTIC ANEURYSM DIAMETER AT THE TIME OF RUPTURE

MURPHY BE, HEMINGWAY |F, AHMAD M, QUIROGA E, TRAN N, SINGH N, STARNES BW, ZETTERVALL SL

Background: Prior studies examining sex-related differences in outcomes following abdominal aortic aneurysm
(AAA) repair suggest worse outcomes among women due to lower rates of endovascular repair (EVAR), anatomic
differences, and higher rupture rates despite smaller AAA diameters. While aortic size index (ASIl) has been pro-
posed as a surrogate marker of rupture risk in women, no studies have compared sex-specific anatomic variations
and outcomes following ruptured AAA (rAAA) repair.

Methods: A retrospective review of all rAAA patients treated at a single academic center between January 2002
and December 2018 was performed. The Dubois and Dubois formula was used to calculate ASI. Sex-specific de-
mographics and outcomes were compared using the Student t-test and Chi-Squared test. Aneurysm diameter
distributions and ASI were compared using the Kolmogorov-Smirnov test. Predictors of post-operative morbidity
and mortality were assessed with multivariable analysis.

Results: 239 patients met inclusion criteria. Women
(n=45, 19%) had higher rates of chronic obstructive
pulmonary disease (43% vs. 23%, p=.010) and smaller
AAA diameters (Figure 1A, p=.03). ASI was comparable
(Figure 1B). Although a similar percentage of women
had anatomy suitable for EVAR (53% vs. 66%), women
were less likely to undergo EVAR (36% vs. 56%, p=.02).
There were no differences in 30-day mortality (27%
vs. 28%), post-operative respiratory failure (38% vs.
35%), renal failure (13% vs. 20%), or major adverse
cardiac events (7% vs. 10%). Neither ASI (p=.72),
nor AAA diameter (p=.77), were predictive of 30-day
mortality on multivariable analysis. The differences
seen in AAA diameter based on gender (Figure 1A)
normalized when ASI was calculated (Figure 1B).

Conclusions: Men and women achieve similar peri-
operative outcomes following rAAA repair, despite
lower rates of EVAR, with the ASI accounting for
sex-specific differences seen in AAA diameter. An
aggressive approach to management should be
applied to all patients treated with ruptured AAA,
regardless of sex.

Figure 1: Distribution of abdominal aortic aneurysm
diameter (A) and aortic size index (B), by sex.
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MORPHOMETRIC OUTCOMES OF NON-SYNDROMIC SAGITTAL SYNOSTOSIS
FOLLOWING OPEN MIDDLE AND POSTERIOR CRANIAL VAULT EXPANSION

MASSENBURG, BB", MERCAN, E?, SHEPARD, E3 BIRGFELD, CB'2,
SUSARLA, SM™2, LEE, A%% ELLENBOGEN, RG?% HOPPER, RA™?
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3University of Washington School of Medicine, Seattle, WA, USA

“Department of Neurological Surgery, University of Washington, Seattle, WA, USA

Purpose: This study aims to quantify the change in three-dimensional skull morphometrics for patients with
sagittal synostosis (SS) between presentation, after surgery, and at two-year follow-up.

Methods: CT scans from 91 patients with isolated SS were age, gender, and race matched to 273 controls. We
performed vector analysis with logarithmic regressions to model the impact of open middle and posterior cranial
vault remodeling on cranial shape and growth.

Results: Anterior cranial volume, bossing angle,
and frontal shape were not changed by surgery
but normalized without intervention by two years.
Bi-parietal narrowing and middle cranial volume
was expanded after surgery and maintained at two
years. Occipital protuberance was improved after
surgery and normalized at two years. Posterior
cranial volume was decreased by the occipital re-
modeling and remained slightly lower than control
volumes at two years. Persistent residual deformi-
ties at two years included supero-lateral narrow-
ing at the level of opisthion and supero-anterior
vertex bulge. Logarithmic models suggested older
age at surgery resulted in more scaphocephaly and
enlarged posterior cranial vault volumes at two
years, without impacting other volume outcomes.
Initial preoperative severity score was most pre-
dictive of two-year morphometrics.

Conclusion: Initial severity of SS deformity was
the best predictor of two-year morphometric out-
comes. An anterior vertex bulge can persist and
supero-posterior cranial width decreases with time
after open surgery, but frontal dysmorphology
self-corrects without surgical intervention.
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TESTING OF A NOVEL DECISION SUPPORT
TOOL FOR ACUTE APPENDICITIS

ROSEN JE, FLUM DR, DAVIDSON GH, LIAO |M

Background: Given mounting evidence that antibiotics are a safe and effective treatment for appendicitis, treat-
ment choices should be based on patients’ preferences and values. We created a novel decision support tool (DST)
to facilitate shared decision making for appendicitis. We assessed its’' efficacy at decreasing decisional conflict
and encouraging consideration of an alternative treatment.

Methods: An online randomized experiment in at-risk individuals comparing the DST to a standard infographic.
Individuals were given a vignette of uncomplicated acute appendicitis. Decisional conflict scale (DCS) scores were
measured, and participants were randomized 3:1 to view the DST or infographic. Post-intervention DCS scores
and treatment perceptions were measured. The primary outcome was the total DCS score before and after ex-
posure to the DST.

Results: 180 individuals were randomized (132 DST, 48 infographic). Demographic characteristics were balanced
between groups. Total DCS scores decreased after viewing the DST (59.0 to 14.6, p<0.001) representing movement
from a state of high to low decisional conflict. Individuals shown the DST reported higher acceptability (3.7 vs. 3.3
out of 4, p<0.001) and perceived the information as more accurate (4.7 vs. 4.4 out of 5, p=0.005) and trustworthy
(4.5 vs. 4.3 out of 5, p=0.02) than the infographic. Total DCS scores were lower in the DST group compared to the
infographic, but the difference was not statistically significant (14.6 vs. 18.1, p=0.41). Individuals viewing the
DST were more likely to agree that antibiotics are safe (98% vs. 79%, p<0.001) and would work for them if they
had appendicitis (76% vs. 65%, p=0.01), while similar proportions felt surgery was safe (97% vs. 92%, p=0.31).

Conclusions: The DST decreased decisional conflict, was viewed as trustworthy and unbiased, and encouraged
consideration of both treatment strategies. The DST may be an effective tool to facilitate shared decision making
between surgeons and patients with acute appendicitis
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CAUSES OF RED CELL LOSS DURING
EXTRACORPOREAL MEMBRANE OXYGENATION

BILODEAU, KS', SAIFEE, NH?3, CHANDLER, WL23

"Department of Surgery, University of Washington, Seattle, WA,
2Department of Laboratory Medicine, University of Washington, Seattle, WA,
3Seattle Children’s Hospital, Seattle, WA

Objective: This study estimated red blood cell (RBC) loss rates during pediatric extracorporeal membrane oxy-
genation (ECMO) due to diagnostic phlebotomy, intravascular hemolysis, bleeding and other causes.

Design: Retrospective, single-center, observational study Figure 1. Example of red

cell loss and transfusion for

Setting: Tertiary care children’s hospital two patients on ECMO.

Patients: 91 ECMO patients (age 1d-20y, 33VV, 64VA).

Measurements: An RBC loss index (RLI), equal to mL RBCs lost per liter of
patient+circuit volume per hour, was calculated from changes in hematocrit
and transfused RBCs. RBC loss due to hemolysis was estimated from plasma
hemoglobin and free hemoglobin half-life. RBC extracellular vesicles were
measured by flow cytometry.

Main Results: Median RLI on ECMO was 1.9 mL/L/hr, 13-fold higher than nor-
mal and equivalent to a 4.6 drop in hematocrit/day. RBC loss was higher in
patients that died (2.95 mL/L/hr) versus survived (1.70, P = 0.0008). RLI was
highly correlated with transfusion rate (r 2 = 0.71). Median RBC transfusion
rate was 9 mL/kg/day. Transfusion rate measured in mL per kg patient weight
underestimated RBC loss in patients with large changes in hematocrit and
over-estimated RBC loss in neonates where the circuit volume>patient blood
volume. RLI is a more reliable indicator of RBC loss. RLI was 40% higher in
patients with bleeding. In non-bleeding patients, intravascular hemolysis
represented 16% of total RBC loss and diagnostic phlebotomy 24%, suggest-
ing that ~60% of RBC loss was due to other causes. RBC extracellular vesicle
generation, a measure of RBC injury/activation, was increased 7-9-fold during
ECMO, indicating sublethal RBC damage during ECMO is occurring and could
lead to extravascular clearance of damaged RBCs.

Conclusions: Our study is the first to quantitate total, phlebotomy and in-
travascular hemolysis RBC loss. In non-bleeding pediatric ECMO patients,
phlebotomy and intravascular hemolysis account for only 40% of RBC loss,
while the remainder is due to other causes including possible extravascular
clearance due to sublethal RBC injury.
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INCLUSION OF NON-ENGLISH-SPEAKING PARTICIPANTS
IN U.S. RANDOMIZED CONTROLLED TRIALS

SERRANO E, NORWITZ D, HANTOULI MN, DAVIDSON GH, FLUM DR

Abstract: Background: Underrepresentation of diverse research participants limits generalizability of study re-
sults, hinders the detection of treatment effect heterogeneity, and prevents some populations from experiencing
the benefits of research advancements. Non-English-speaking (NES) patients encounter significant barriers in
access to care and have worse clinical outcomes, yet the extent to which this population is represented in ran-
domized controlled trials (RCTs) remains unknown. We aimed to assess the representation of NES populations in
U.S. RCTs published in three high-impact clinical journals.

Methods: A systematic review of U.S. RCTs published in The New England Journal of Medicine, The Journal of the
American Medical Association, and The Lancet was performed. Two independent reviewers assessed articles for
eligibility. Eligible studies underwent a full text review of the manuscript, protocol, supplementary materials,
and ClinicalTrials.gov registration.

Results: Among 112 US-conducted RCTs, 10 (9%) studies explicitly included NES participants and 4 (40%) of
these reported number of NES participants. Sixteen (14%) studies explicitly required English proficiency in their
eligibility criteria and thus excluded NES participants. Sixteen (14%) studies reported provision of translated
consent forms, translated research materials, professional interpreters and/or bilingual research staff but did
not explicitly report whether NES participants were recruited. Most studies (70 or 63%) did not comment on
participant language or efforts to include NES participants. Among 14 (13%) surgical trials, three (21%) studies
explicitly included NES and one study (7%) required English proficiency. Six (43%) surgical trials did not com-
ment on participant language.

Conclusion: The majority of RCTs either systematically excluded or failed to report the inclusion of NES individu-
als. These results highlight the need for standardized language reporting guidelines and intentional efforts from
investigators, internal review boards, funding and regulatory agencies, and journals to include NES participants
and other underrepresented subpopulations in clinical research.
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OUTCOME OF RUPTURED ABDOMINAL AORTIC ANEURYSMS IN
PATIENTS WHO UNDERWENT PRIOR ELECTIVE AORTIC REPAIR

FRENCH, B, KARIM, M, SINGLETON, M

Introduction: Elective aortic aneurysm repair is effective in the prevention of future rupture for the vast majority
of patients. Without adequate long-term surveillance and reintervention, sac expansion and rupture are reported
despite previous repair. However, limited data is available on the outcomes of these patients following treatment
for ruptured AAA. This study aims to assess whether patients undergoing treatment of a rAAA presenting after
elective repair have adverse outcomes compared to patients without a prior repair.

Methods: A retrospective study using data from the Vascular Quality Initiative (VQI) from 2011 to 2021 was per-
formed to evaluate patients treated for a rAAA. Outcomes were compared between patients with and without a
previous aortic repair. A subgroup analysis was then performed to evaluate the effect of operative approach on
outcomes among patients with a prior aortic repair. Adjusted analysis was performed to account for differences
in patient populations.

Results: 6,135 patients underwent repair for a rAAA including 4.7% (293) with a previous aortic repair. Thirty-day
mortality was similar between those patients with prior aortic repair and those without (41% vs 36%; p=0.10),
as were perioperative outcomes (Table 1). These persisted after adjustment. In subgroup analysis, patients who
underwent open repair had a higher rate of post-operative renal failure (OR, 4.7; 95% Cl, 2.2-7.9), return to the
operating room (OR, 2.6; 95% Cl, 1.3-4.7) and wound complications (OR, 15.2; 95% Cl, 3.9-102.3). Patients under-
going open repair were also less likely to be discharged to home (OR, 2.2; 95% Cl, 1.2-4.2) (Table 1).

Conclusion: Prior aortic surgery does
not increase morbidity or mortality
following treatment for a ruptured
AAA. However, morbidity and mor-
tality are increased with open treat-
ment, compared to an endovascular
approach in patients with prior aor-
tic surgery. An EVAR first approach
to rupture should continue to be
utilized for all ruptured aneurysms
with regardless of prior operative
intervention.

Table 1. Comparison of outcomes in
patients who underwent EVAR and
open repair for rAAA after an elec-
tive repair.
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EXTENSIVE ESOPAHGEAL MOBILIZATION IN PEHR: HOW PROTECTIVE IS IT?

TANGALAKIS LL, WRIGHT AS, CARRERA R, INABA C, OELSCHLAGER BK

Background: Attainment of adequate intra-abdominal esophageal length (3cm) is considered a key step in lapa-
roscopic paraesophageal hernia repair (PEHR) but there is little evidence of how much length is sufficient to
minimize recurrence and no consensus about when esophageal lengthening procedures may be required. This
study explores how protective esophageal length is against recurrent hiatal hernias (HH).

Methods: We performed extensive mediastinal esophageal mobilization to maximize esophageal length and docu-
mented this length in consecutive patients undergoing PEHR at our institution between 2015 and 2019. Recurrence
was evaluated by barium esophagram in patients who completed minimum 6-month follow up.

Results: One hundred three of 176 patients (59%) completed 6-month follow-up (median 8.5 months). Most pa-
tients (93%) had at least 3cm of intraabdominal esophagus after mobilization. Seventy-four patients (71%) had
more than 3cm of esophagus. Of those with <3cm length, two (19%) received a short (2-2.5cm) fundoplication,
two (1.9%) had a gastropexy without fundoplication, and four (3.9%) underwent a Collis gastroplasty with fundo-
plication. The anatomic HH recurrence rate was 24.2% (25/103). There was no difference in average esophageal
length between patients with and without recurrence (3.8cm vs. 3.8cm, p=0.93). We compared the extremes and
found no difference in recurrence between those with a long (>5cm) versus “short” esophagus (< 3cm) (25% vs
33%, p = 0.69).

Conclusion: With extensive esophageal mobilization we almost always obtain at least 3cm of esophagus, and
rarely required a Collis gastroplasty. There does not appear to be any protective influence of attaining >3cm
intra-abdominal esophageal length, and therefore the mechanism of recurrence does not appear to depend on
this factor.
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PAYER TYPE AND DISPARITIES IN OUTPATIENT CARE FOLLOWING
PERIPHERAL NERVE INJURY AT A LEVEL | TRAUMA CENTER

SHIH |, DE RUITER B, SHEN A, LIU YK, NGUYEN AL, DANG T, FRIEDRICH )B

Background: Peripheral nerve injury (PNI) is associated with significant functional disability and healthcare
burden. Depending on mechanism and severity, these injuries may require prompt surgical exploration or close,
deliberate monitoring for proper electrodiagnosis. In this context, reliable outpatient follow up is critical for the
delivery of quality care. In this study, we sought to characterize payer-stratified patterns of outpatient follow
up among PNI patients at a level | trauma center.

Methods: The Harborview Medical Center Trauma Registry was queried for patients treated for upper and lower
extremity PNIs from 2015-2020. Patients were stratified by payer type and evaluated for outpatient follow up
patterns after hospital discharge. Outpatient follow up status for all patients was analyzed and categorized as
complete, lost to follow up, no show, or ongoing.

Results: 332 patients were treated for PNIs over the study period. The average age was 42, and 74% of the pa-
tients were male. 32.8% of patients had private health insurance, 40.1% had Medicaid, 9.9% had Medicare, 6.0%
were insured, and 11.1% were covered under L&l for a work-related injury. Patients covered under L&l completed
follow up at the highest rate (75.7%), followed by patients with private insurance (51.4%). Patients who were
uninsured and those with Medicaid had the lowest rates of follow up completion (25.0% and 32.4%, respectively).
70% of uninsured patients and 53.4% of patients with Medicaid were lost to follow up before completing elec-
trodiagnostic workup or rehabilitation/therapy. Findings are summarized in Figure |I. Common reasons for follow
up attrition included distance, lack of transportation, and lack of reliable telecommunication.

Conclusion: There is significant disparity when evaluating access and utilization of outpatient care following pe-
ripheral nerve injury. Further research is warranted to evaluate potential interventions at an institutional level
to mitigate the socioeconomic, cultural, and geographic barriers faced by at-risk patients.
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LACK OF PREOPERATIVE GOALS OF CARE DISCUSSIONS IN INJURED OLDER
ADULTS: A MISSED OPPORTUNITY TO PROVIDE GOAL-CONCORDANT CARE

ALLEN GI, KAPLAN S, POWELSON EB, O'CONNELL KM

Background: Older adults are at risk for non-beneficial end of life treatments after a severe injury. Preoperative
goals of care discussions (GOCD) are essential to providing goal-concordant care to injured older adults.

Methods: This was a case-control study of injured adults 65 years and older who were admitted to Harborview
Medical Center (HMC) from January 2015 to December 2020. The cohort of interest included patients who under-
went surgical intervention and died during the index hospitalization. Demographics, injury characteristics, and
presence of geriatrics/palliative care consultation were compared between patients who had GOCD documented
preoperatively versus postoperatively.

Results: During the study period 7426 injured older adults were admitted to HMC. Of the 701 (9.4%) patients
who died during the index hospitalization, 207 (29.5%) had undergone operative intervention. Median age was
78 years (IQR 72-830) and 69 (33%) patients were women. 186 (89.9%) patients had a documented GOCD dur-
ing the admission, 37 (19.9%) occurred preoperatively and 149 (80.1%) occurred postoperatively. Patients with
preoperative GOCD had similar injury severity scores 26 (IQR 18-43) vs. 26 (IQR 17-34), p=0.4, longer length of
stay 14 (IQR 5-29) vs. 8 (IQR 4-14), p=0.004, and were more likely to have a geriatrics/palliative care consulta-
tion OR 3.0 (95% CI 1.2-8.5) compared to patients with postoperative GOCD. The preoperative GOCD group had
more time from admission to first operation 31 hours (IQR 6-65) vs. 13 (IQR 2-36), p=0.02, and similar time from
last operation to death 139 (IQR 75-333) vs. 134 (IQR 66-288), p=0.5 compared to the postoperative GOCD group.

Conclusions: A missed opportunity for preoperative GOCD was identified in 82% of injured older adults who died
in the hospital after surgical intervention. Standardization of preoperative GOCD to include templated documen-
tation and multidisciplinary involvement may reduce invasive non-beneficial end of life treatments.
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MANAGEMENT OF ACUTE CHOLECYSTITIS DURING PREGNANCY

HANTOULI MN, DROULLARD DJ, NASH MG, BENSON LS, FLUM DR, DAVIDSON GH

Introduction: Management of cholecystitis during pregnancy balances the risk of adverse pregnancy outcomes
(APO) (i.e., pregnancy loss and preterm delivery) with surgery. Guidelines recommend cholecystectomy regardless
of trimester but the risk of APO across trimesters has not been characterized. We compared the APO between
patients presenting with cholecystitis in different trimesters who did/did not receive cholecystectomy.

Methods: Retrospective cohort study of cholecystitis during pregnancy using the Truven MarketScan Databases
(2007-2019). We defined APO, trimesters (T1, T2, T3) of cholecystitis presentation, and cholecystectomy using
outpatient and inpatient claims and a novel algorithm to determine gestational age.

Results: Among 3,277 pregnant patients with cholecystitis, 38.6% underwent cholecystectomy (49.8% of those
presenting in T1, 42.9% in T2, and 13.9% in T3). In T1, pregnancy loss occurred in 18.5% (95% Cl: 15.8-21.7) of
patients having cholecystectomy (N=701) and 23.6% (95% Cl: 20.6-27) of those without cholecystectomy (N=707).
In T1, preterm delivery occurred in 12.4% (95% Cl: 10.1-15.1) of patients having cholecystectomy (N=701) and
11% (95% Cl: 8.9-13.6) of those without cholecystectomy (N=707).

In T2, pregnancy loss occurred in 1.6% (95% Cl: 0.7-3.3) of patients having cholecystectomy (N=450) and 1.8%
(95% Cl: 1-3.4) of those without cholecystectomy (N=598). In T2, preterm delivery occurred in 13.6% (95% CI:
10.6-17.2) of patients having cholecystectomy (N=450) and 16.1% (95% Cl: 13.3-19.3) of those without cholecys-
tectomy (N=598).

In T3, pregnancy loss did not occur, but preterm delivery occurred in 7% (95% Cl: 3.3-13.78) of patients having
cholecystectomy (N=114) and 16% (95% Cl: 13.3-19.3) of those without cholecystectomy (N=707).

Conclusion: The professional society recommendation for cholecystectomy across trimesters appears to be sup-
ported by the observed, lower rates of APO when cholecystectomy was performed. Given these findings, the
relative underuse of cholecystectomy in T3 compared to other trimesters warrants further investigation. These
findings may help individualize shared decision making across trimesters.
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APPENDICEAL NEOPLASM IN THE MANAGEMENT OF ACUTE APPENDICITIS

THE CODA COLLABORATIVE

Background: Antibiotics for acute appendicitis is a safe and effective alternative to appendectomy. Uncertainty
remains surrounding the impact of missed appendiceal neoplasm. Among participants of CODA, we aimed to
determine the accuracy of CT for appendiceal neoplasm, and to describe the staging and timing of those with
neoplasm.

Methods: We performed a planned, secondary analysis of participants of CODA, a randomized trial with two
parallel observational cohort studies conducted at 25 sites 2016-2020. We describe demographic, radiographic,
clinical, and pathologic characteristics among those with appendiceal neoplasm. We used descriptive statistics
to calculate neoplasm prevalence and PPV/NPV of CT imaging.

Results: Among 8168 screened patients (mean-age 38.5y, 53% male), CT concerning for neoplasm was noted in
111, with a subset of 23 for whom pathology data was available. Based on this subset, CT PPV for appendiceal
neoplasm was 22% (9.77%-41.6%, CI95%). Among 4173 patients (mean-age 36.9y, 56% male) who participated in
randomized or observational components of CODA, CT NPV was 99% (99.0%-99.2%, CI95%). Among 2062 patients
for whom initial management data were available, 12 (mean-age 46y, range 21-74y, 50% male) had appendiceal
neoplasm (0.58%, 0.25%-0.91%, CI95%), including seven (0.69%, 0.33%-1.0%, CI95%) who underwent appendectomy
at index admission and five (0.48%, 0.18%-0.78%, CI95%) who underwent antibiotics management (Figure). For
patients who underwent antibiotics initially, mean time-to-diagnosis was 114d (range 36-232d) and mean follow-
up time for antibiotics arms was 655d (IQR198d). Cancer stage in patients who underwent antibiotics initially
was | or less. None from either treatment group had a stage greater than IIB.

Conclusions: Missed neoplasm in patients undergoing antibiotics for appendicitis was rare and cancer staging
was similar between those identified at index admission for appendicitis or subsequently. Although CT has high
NPV and low PPV for neoplasm, its value of routine use for this purpose remains to be determined.

Figure. Appendiceal neoplasm pathology types
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DEVELOPMENT OF A LOW-COST, SMARTPHONE-COMPATIBLE
VIRTUAL REALITY SYSTEM FOR HEALTHCARE APPLICATIONS

TASLAKIAN EN, NG A, BERARDO-CATES A, LIU Y, MILLER EA

Background: Virtual Reality (VR) distraction therapy is effective in reducing pain and anxiety during routine wound
care, physical therapy, and small clinic procedures. It has been predicted to result in significant cost savings in
hospitalized patients. However, widespread adoption of VR in healthcare has been limited by affordability, ac-
cessibility, technological literacy, and sanitization between uses. We created a novel VR system that is low-cost,
easy to sanitize, and can use any smartphone.

Methods: Our VR system features a headset comprised of ten interlocking ethylene-vinyl acetate (EVA) foam
pieces cut using a CO2 laser. It is modeled to fit all National Institute for Occupational Safety and Health (NIOSH)
Anthropometric Headforms. Two biconvex lenses can be positioned to match the user’s interpupillary distance.
An adjustable rear elastic strap allows for hands-free headset usage and stability. A smartphone is inserted into
the headset. Any commercially available VR application may be used.

Results: This VR system overcomes many of the barriers limiting the use of VR in healthcare. The single-unit
cost is less than $6. The foam material allows pieces to be cleaned with sanitizing wipes. The interlocking design
of its pieces are easy to reassemble. The near ubiquity of smartphones increases accessibility, eliminating the
complex setup, dedicated personnel training, and long-term maintenance required of traditional VR systems.

Conclusions: Developing a low-cost, accessible, and easy to clean VR system is key to disseminating VR-based
therapies across healthcare settings. Systems currently used require expensive headsets, handheld controllers,
gaming computers, state-of the-art graphics cards, and significant storage space and maintenance. This novel
VR system minimizes these obstacles for hospital- and clinic-based settings. We are currently conducting pilot
studies to examine the efficacy of our VR system in reducing pain and anxiety for clinic-based procedures and
to explore the safety of independent use in the home setting.
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TRAUMA CHEST TUBE MANAGEMENT: PRACTICE, POPULATION, & OUTCOME
HETEROGENEITY AND DEVELOPMENT OF THE HARBORVIEW PROTOCOL

WEYKAMP M, BILODEAU K, HARUTA A, LINNAU K, O'KEEFE G, ROBINSON BRH

Introduction: Variability exists regarding the management of chest tubes placed after injury due to a lack of
practice guidelines. Inconsistency in practice has been implicated in delays in care advancement leading to vari-
ability in outcomes and resource utilization. We sought to understand current outcomes at a level-one trauma
center without a chest tube management protocol and hypothesized that these outcomes would vary based on
patient phenotype.

Methods: We reviewed the Harborview trauma registry for consecutive patients, from July 2020 - January 2021,
who received chest tubes for trauma-related indications (n=152). Patients were excluded if: younger than 18,
chest tube for non-trauma indication, chest tube placed at an outside facility, they had multiple thoracic opera-
tions, or died prior to chest tube removal. Demographic and chest-tube related data were collected pertaining to
placement, management-related outcomes, and complications. 