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SESSION ONE

6:30AM	 Welcome — Douglas E. Wood, MD, FACS, FRCSEd, The Henry N. Harkins Professor and Chair 

6:35AM	 Research Symposium Introduction — David R. Flum, MD, MPH, Associate Chair for Research, Professor of Surgery

LONG PRESENTATIONS

6:45AM	 Nina Clark, MD, General Surgery R3 
“Guideline Concordant Genetic Testing In Patients With Breast, Ovarian, Pancreatic, And Prostate Cancer”........................... Page 9

6:57AM	 Eustina Kwon, MD, MPH, Research Fellow, UW Department of Bioengineering 
“Analysis Of Spatial And Socioeconomic Patterns Of Hirschsprung Disease In Washington State”........................................ Page 10

7:09AM	 David Droullard, MD, MS, General Surgery R4 
“Management Of Appendicitis During Pregnancy”.............................................................................................................. Page 11

7:21AM	 Yusha (Katie) Liu, MD, PhD, Plastic Surgery Chief Resident 
“Surface EMG-Driven, Smartphone-Integrated Therapeutic Gaming System  
For Rehabilitation Of Muscle Weakness”........................................................................................................................... Page 12

7:33AM	 W. Christian Crannell, MD, Abdominal Transplant Surgery Fellow 
“Identical Kidneys Are Discarded at Higher Rates When Labeled As High KDPI”................................................................... Page 13

SHORT PRESENTATIONS 

7:45AM	 Kajal Mehta, MD, MPH, Research Resident 
“The Implementation Of An Enteral-Based Resuscitation Bundle For Moderate-Sized Burn Injuries 
In A Resource-Limited Setting”.......................................................................................................................................... Page 14

7:48AM	 Rocio Carrera Ceron, MD, CVES Research Fellow 
“Post-Operative Symptoms And Quality Of Life After Laparoscopic Paraesophageal Hernia Repair”..................................... Page 15

7:51AM	 Rebecca DeSanti, MD, Plastic Surgery R4 
“Perceptions Of Surgical Careers From The Female Medical Student Perspective”............................................................... Page 16

7:54AM	 Aldina Mesic, MPH, PhD(c), NIH Fogarty Scholar 
“Spatial Analysis Of Road Crashes On National, Inter-Regional, And Regional Roads  
From 2005-2020 In Ghana: A Kernel Density Estimation Approach”.................................................................................... Page 17

7:57AM	 Arjune Dhanekula, MD, Cardiothoracic Surgery R3 
“Contemporary Short-Term Outcomes In Patients Undergoing Aortic Arch Replacement”..................................................... Page 18

8:00AM	 Blake Murphy, MD, Vascular Surgery R1 
“Aortic Size Index Accounts For Sex-Specific Differences In Abdominal Aortic Aneurysm 
Diameter At The Time Of Rupture”.................................................................................................................................... Page 19

LONG PRESENTATIONS

8:03AM	 Benjamin Massenburg, MD, Plastic Surgery R5 
“Morphometric Outcomes Of Non-Syndromic Sagittal Synostosis Following Open Middle And  
Posterior Cranial Vault Expansion”................................................................................................................................... Page 20

8:15AM	 Joshua Rosen, MD, MHS, Research Resident 
“Testing Of A Novel Decision Support Tool For Acute Appendicitis”..................................................................................... Page 21

8:27AM	 Kyle Bilodeau, MD, Research Resident 
“Causes Of Red Cell Loss During Extracorporeal Membrane Oxygenation”.......................................................................... Page 22

8:39AM	 Elina Serrano, MD, MPH, Research Resident 
“Inclusion Of Non-English-Speaking Participants In U.S. Randomized Controlled Trials”...................................................... Page 23

8:51AM	 Blake Murphy, MD, Vascular Surgery R1 (presenting on behalf of Bryce French, MD, Vascular Surgery Fellow) 
“Outcome Of Ruptured Abdominal Aortic Aneurysms In Patients Who Underwent Prior Elective Aortic Repair”..................... Page 24

9:03AM	 SCHILLING DISTINGUISHED FACULTY AWARD—NICOLE GIBRAN, MD / PRESENTED BY DAVID R. FLUM, MD, MPH

9:08AM	 BREAK

SESSION TWO

LONG PRESENTATIONS

9:38AM	 Laurel Tangalakis, MD, CVES Clinical Fellow 
“Extensive Esopahgeal Mobilization In Pehr: How Protective Is It?”..................................................................................... Page 25

9:50AM	 Johnathan Shih, MD, Plastic Surgery R4 
“Payer Type And Disparities In Outpatient Care Following Peripheral Nerve Injury  
At A Level I Trauma Center”.............................................................................................................................................. Page 26

10:02AM	 Griffen Allen, MD, MBe, General Surgery R1 
“Lack Of Preoperative Goals Of Care Discussions In Injured Older Adults: 
A Missed Opportunity To Provide Goal-Concordant Care”.................................................................................................. Page 27

10:14AM	 Mariam N. Hantouli, MD, Postdoctoral Research Fellow 
“Management Of Acute Cholecystitis During Pregnancy”.................................................................................................... Page 28

10:26AM	 Frank Yang, MD, Research Resident 
“Appendiceal Neoplasm In The Management Of Acute Appendicitis”................................................................................... Page 29

SHORT PRESENTATIONS

10:38AM	 Editt Taslakian, MD, MS, Plastic Surgery R2 
“Development Of A Low-Cost, Smartphone-Compatible Virtual Reality System For Healthcare Applications”......................... Page 30

10:41AM	 Mike Weykamp, MD, Research Resident 
“Trauma Chest Tube Management: Practice, Population, & Outcome Heterogeneity And Development 
Of The Harborview Protocol”............................................................................................................................................ Page 31

10:44AM	 Amir Ghaffarian, MD, Vascular Surgery R4 
“Clinical Outcomes Of A Diagnostic And Management Protocol For Popliteal Artery Entrapment 
Syndrome At A Large Referral Center”............................................................................................................................... Page 32

10:47AM	 Deion Sims, BS, Medical Student M3 
“Diverticulitis Feels Like A Life Sentence”.......................................................................................................................... Page 33

10:50AM	 Eustina Kwon, MD, MPH, Research Fellow, UW Department of Bioengineering 
“Social Vulnerability Index: A Valuable Tool To Identify Youth At High Risk For Gun-Violence?”............................................ Page 34

LONG PRESENTATIONS

10:53AM	 Katherine Stern, MD, T32 Research Fellow, Translational Research in Trauma and Critical Care Fellowship 
“Artificial Intelligence To Anticipate Sepsis In Critically Ill Trauma Patients”....................................................................... Page 35

11:05AM	 Jake Hemingway, MD, Vascular Surgery Chief Resident 
“A Normal Physical Exam Does Not Reliably Exclude Vascular Injury Requiring Repair Following  
Penetrating Upper Extremity Trauma”.............................................................................................................................. Page 36

11:17AM	 Irene Zhang, MD, Research Resident 
“Postoperative Opioid Prescribing Among Surgeons And The Impact Of A System-Wide Intervention”................................... Page 37

11:29AM	 Nallely Saldana-Ruiz, MD, MPH, Vascular Surgery Fellow  
“Dialysis-Dependent Patients Have Increased Risk Of Myocardial Infarction And Peri-Operative  
Death Followig Carotid Revascularization”........................................................................................................................ Page 38

11:41AM	 Jamie Oh, MD, MS, General Surgery R4 
“Temperature Sensitivity After Burn Injury: A Burn Model System National Database Hot Topic”......................................... Page 39

11:53AM	 BREAK

12:23PM	 Introduction by Douglas E. Wood, MD, FACS, FRCSEd, The Henry N. Harkins Professor and Chair

12:28PM	 27TH ANNUAL SCHILLING LECTURE | KATHIE-ANN JOSEPH, MD — “ACHIEVING HEALTH EQUITY IN SURGERY”

1:13PM	 Lecture Q&A

1:28PM 	 Lunch and Awards (UW Tower Cafeteria)
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W elcome to  the  27th  Annual  Department  of  Surgery  Research Symposium and Schi l l ing  Lecture . 

Each year  th is  Symposium prov ides  us  wi th  an opportune moment  to  ref lect  on both  the  phe-

nomenal  qual i ty  of  research in  the  Department  and the  d is t inguished group of  scholars  who have 

jo ined us  as  lecturers  and v is i t ing  facu l ty  over  the  years .  Sch i l l ing  lecturers  represent  the  best  and 

br ightest  across  the  spectrum of  c l in ica l  and research d isc ip l ines  in  surgery  whi le  the  Sch i l l ing  Re-

search Symposium is  a  forum to  br ing  together  facu l ty ,  res idents ,  fe l lows ,  s tudents ,  and f r iends  to 

share  the  innovat ive  research happening  in  our  Department .

Whi le  las t  year ' s  event  was  a  success fu l  v i r tua l  event ,  we  missed  some of  the  opportun i t ies  for  con-

nect ion  that  make  th is  a  t ru ly  spec ia l  event .  We look  forward  to  see ing  the  react ion  of  an  aud ience , 

those  unplanned conversat ions  and of  course ,  the  l i ve  presentat ion  of  research  that  i s  a t  the  hear t 

o f  the  Sympos ium.  The  annua l  Sch i l l ing  Lecture  has  a lways  been a  source  of  insp i ra t ion  to  res idents 

and facu l ty  a l i ke  and leav ing  our  Zoom boxes  beh ind  wi l l  cer ta in ly  be  a  br ight  spot  in  2022 . 

We are  for tunate  to  we lcome Dr .  Kath ie -Ann Joseph as  our  Sch i l l ing  V is i t ing  Professor .   Dr .  Joseph i s 

an  es teemed breast  surg ica l  onco log is t ,  Professor  o f  Surgery  a t  NYU Grossman School  o f  Medic ine , 

and  V ice  Cha i r  for  D ivers i ty  and  Hea l th  Equ i ty  in  Surgery  and the  Transp lant  Ins t i tu te .  Dr .  Joseph i s  a 

dynamic  leader  in  surgery  and we look  forward  to  hav ing  her  w i th  us  for  the  research  presentat ions 

and for  her  lec ture  in  the  a f ternoon ent i t led ,  “Ach iev ing  Hea l th  Equ i ty  in  Surgery . ” 

We wi l l  a l so  be  honor ing  th is  year ’ s  Sch i l l ing  D is t ingu ished Facu l ty  Award  rec ip ient ,  Dr .  N ico le  G i -

bran  and recogn iz ing  her  remarkab le  career  as  a  researcher .   

The  Surgery  Research  Sympos ium and Sch i l l ing  Lecture  are  made poss ib le  by  a  generous  g i f t  f rom 

the  la te  He len  Sch i l l ing  in  honor  o f  her  husband Dr .  John  Sch i l l ing .  The  Sch i l l ings  were  deep ly  com-

mit ted  to  teach ing ,  scho larsh ip  and research  and th is  event ,  where  res idents  showcase  the i r  research  supported  by  fac -

u l ty  mentors ,  showcases  a  great  aspect  o f  the i r  legacy .  I t  i s  w i th  t remendous  pr ide  and grat i tude  that  we  carry  on  th is 

t rad i t ion  and look  forward  to  do ing  so  for  years  to  come.

I t  i s  a l so  an  important  learn ing  opportun i ty  for  res idents  and fe l lows  to  re f ine  the i r  sc ient i f i c  presentat ion  sk i l l s  through 

presentat ions ,  aud ience  Q&A,  and feedback  f rom our  pane l  o f  judges .  The  Sch i l l ing  event  i s  a  ce lebrat ion  of  the  pass ion 

for  research  that  ex is ts  w i th in  our  Department .  Every  member  of  the  Department  p lays  a  c r i t i ca l  ro le  in  the  success  o f 

our  research  miss ion  and we are  grate fu l  for  the  hard  work  and ded icat ion  of  our  s ta f f ,  facu l ty ,  and  t ra inees  who make 

events  l i ke  th is  poss ib le . 

We are  p leased  that  you  are  jo in ing  us  and hope that  you  f ind  the  events  both  in format ive  and insp i r ing .

S incere ly ,

Doug las  E .  Wood,  MD,  FACS ,  FRCSEd
The  Henry  N .  Hark ins  Pro fessor  and  Cha i r
Department  o f  Surgery
Univers i ty  o f  Wash ington

Dav id  R .  F lum,  MD,  MPH
Assoc ia te  Cha i r  for  Research ,  Surgery
Pro fessor ,  Surgery ,  Hea l th  Serv i ces ,  and  Pharmacy
Department  o f  Surgery
Univers i ty  o f  Wash ington

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

G a l e  Ta n g ,  M D
A s s o c i at e  P rofe s s o r

I  am a vascular surgeon-scientist  with my cl inical  work at the VA Puget Sound and 

my laboratory based at the UW South Lake Union Research Faci l i ty.  I  worked on 

small  animal models of hindl imb ischemia and genes affect ing arteriogenesis (col-

lateral  artery formation) in the Messina lab during my general  surgery residency 

at UCSF.  As faculty,  I  have continued work on arteriogenesis in hindl imb 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 adventit ial 

vein cel ls  on neointimal hyperplasia in a nude rat-human greater saphenous vein 

graft  model.

G r a n t  E .  O ' Ke e f e ,  M D,  M P H
P rofe s s o r

I  am a general  surgeon at Harborview Medical  Center and have an active cl ini-

cal  practice and research program. I  have focused my research activit ies on how 

we can improve outcomes of trauma and crit ical  i l lness.  As a resident,  I  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, I  have used genomics and other 

system-wide approaches to understand the biological  basis of  sepsis and conduct-

ed some of the earl iest  studies on the genetic basis for infectious complications 

after injury.  In recent years,  I  have l inked my cl inical  interest and role in oversee-

ing nutrit ional  support services at Harborview Medical  Center with my interest in 

translat ional  research to study the metabolomic effects of traumatic injury and 

various components of art i f ic ial  nutrit ional  support.   This work has generated new 

knowledge and new col laborations that bring a diversity of research interests to 

improve outcomes through nutrit ional  care of cr it ical ly  i l l  patients.
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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. Af ter 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 II. 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 Ef f ie M. Morrissey for a scientif ic expedition to 

the Arctic sponsored by the U.S. Bureau of Standards. Af ter a number of perilous 

adventures along the Greenland coast and in the Hudson Straits, he returned 

to New York and started his training in general surgery. He joined the surgical 

staf f 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 Pacif ic (Eniwetok) to 

participate in the study of f lash 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 f irst 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 f irst responsibility was to recruit faculty to f ill the many vacancies, a task he 

achieved af ter 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 f ly f isherman; 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 f irst 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 af ter graduating from Oberlin 

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

Helen & John Schilling

D r. Kathie-Ann Joseph is Professor at NYU Langone/NYU Grossman School 

of  Medic ine and Professor  of  Populat ion Heal th  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 Inst itute.  In addit ion,  Dr.  Joseph is the Cl inical  Systems Lead for the 

Inst i tute for  Excel lence in Health Equity ( IEHE) .   F inal ly ,  Dr.  Joseph is  the 

inaugural  Medical  Director of Kimmel Pavi l ion 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 Hospita l .  She has a lso 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 fel lowship at Columbia University 

Medica l  Center .  She  i s  ded icated  to  improv ing  the  care  of  underserved 

women and el iminating inequity in health care. 

Kathie-Ann Joseph, MD
P r o f e s s o r  o f  S u r g e r y  a n d  P o p u l a t i o n 

H e a l t h ,  V i c e  C h a i r  o f  D i v e r s i t y  a n d  H e a l t h 
E q u i t y ,  C o - D i r e c t o r  o f  t h e  B e a t r i c e 
W .  W e l t e r s  B r e a s t  H e a l t h  O u t r e a c h 

a n d  N a v i g a t i o n  P r o g r a m ,  a n d  M e d i c a l 
D i r e c t o r  K P - 3  a t  N Y U  G r o s s m a n  S c h o o l  o f 

M e d i c i n e / N Y U  L a n g o n e  H e a l t h
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J U D G E S

N i co l e  G i b r a n ,  M D
P rofe s s o r  Em e r i t u s

D r. Gibran is Professor Emeritus in the UW Department of Surgery. She 

recently retired, in July 2021, after an il lustrious 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

Cl in ica l  observat ions  po int  to  a  genet i c  l ink  for  increased  r i sk  o f  hypert rophic  scarr ing  in  cer ta in  ind iv idua ls ,  inc lud ing 

B lack ,  Ind igenous  and People  o f  Co lor  (B IPOC) .  For  over  10  years ,  Dr .  G ibran  led  a  t rans la t iona l  e f for t  to  bet ter  understand 

genet i c  assoc ia t ions  wi th  f ibropro l i ferat ion .  Her  research  s t ra teg ies  ranged f rom in  v i t ro  models ,  a  un ique  porc ine  model 

(us ing  the  Red  Duroc  P ig )  that  i s  most  re levant  to  human scarr ing ,  and  a  human observat iona l  s tudy  that  inc luded a  Genome 

Wide  Assoc ia t ion  S tudy . 

CLINICAL  RESPONSES TO INJURY AND QUALITY  BENCHMARKS

As  a  busy  c l in i ca l  surgeon and UW Burn  Center  D i rec tor ,  Dr  G ibran  sought  to  improve  a l l  phases  o f  care ,  f rom ear ly 

resusc i ta t ion  to  la te  scar  management .  She  led  th is  work  through ret rospect ive  and prospect ive  s tud ies ,  mul t i - center 

industry -sponsored  t r ia l s ,  and  mul t i - center  federa l l y  funded c l in i ca l  t r ia l s  such  as  the  G lue  Grant  “ In f lammat ion  and the 

Response  to  In jury . ”  A t  the  nat iona l  leve l ,  she  a lso  led  e f for ts  to  in t roduce  qua l i ty  benchmark ing  through deve lopment  o f 

the  Burn  Qua l i ty  Improvement  Pro jec t  and  e levated  s tandards  for  burn  center  ver i f i ca t ion  dur ing  her  tenure  as  cha i r  o f  the 

ABA Ver i f i ca t ion  Commit tee . 

LONG-TERM OUTCOMES AFTER BURN INJURY

With  improved surv iva l  in  the  era  o f  modern  burn  care ,  prov iders  over  the  past  30  years  have  increas ing ly  focused on 

recovery  and qua l i ty  o f  l i fe  a f ter  burns .  Dr .  G ibran ’s  work  in  th is  arena  focused on  long- term phys ica l  and  psycho log ica l 

outcomes .  Most  o f  th is  work  was  through the  federa l l y  funded Burn  Model  Sys tem Program,  a  27-year  mul t i center  e f for t 

to  understand and improve  long- term recovery .  Burn  Model  Sys tem research  and d isseminat ion  e f for ts  serve  to  fac i l i ta te 

pat ients ’  re turn  to  school  /  work  as  par t  o f  communi ty  re integrat ion . 

As  a  researcher  and mentor ,  Dr .  G ibran  has  e levated  the  s ta te  o f  burn  research  –  in  the  UW Department  o f  Surgery  and 

beyond –  and cha l lenged a  generat ion  of  t ra inees  to  th ink  more  deep ly  and cr i t i ca l l y  about  burn  in jury  and care .

D e p a r t m e n t  o f  S u r g e r y 
R e s e a r c h  L e a d e r s h i p

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

Professor of Surgery

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

Gale Tang, MD
Associate Professor

Raymond S.  Yeung, MD
Professor

Giana H. Davidson, MD, MPH
Associate Professor

Saman Arbabi,  MD, MPH
Professor

Ron V.  Maier,  MD
Professor

Teresa S.  Kim, MD
Assistant Professor

Grant E.  O’Keefe,  MD, MPH
Professor

Michael S.  Mull igan, MD
Professor & Chief

Venu G. Pi l larisetty,  MD
Professor

James O. Park,  MD
Professor

Farhood Farjah, MD, MPH
Associate Professor

Sarah Greenberg,  MD, MPH
Assistant Professor
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G U I D E L I N E  C O N C O R D A N T  G E N E T I C  T E S T I N G I N  PAT I E N T S  W I T H 
B R E A S T,  O VA R I A N ,  PA N C R E AT I C ,  A N D  P R O S TAT E  C A N C E R

C L A R K  N M ,  R O B E R T S  E A ,  F E D O R E N KO  C ,  S U N  Q ,  D U B A R D - G A U LT  M ,
H A N D F O R D  C ,  Y U N G  R ,  C H E N G  H ,  N O R Q U I S T  B ,  F L A N A G A N  M R

T h e  N a t i o n a l  C o m p r e h e n s i v e  C a n c e r  N e t w o r k  r e c o m m e n d s  g e n e t i c  t e s t i n g  i n  p a t i e n t s  w i t h  p o t e n t i a l l y  h e r e d i t a r y 
b r e a s t ,  o v a r i a n ,  p r o s t a t e  a n d  p a n c r e a t i c  c a n c e r s  ( H B O P P ) .  K n o w l e d g e  o f  g e n e t i c  m u t a t i o n s  c a n  i m p a c t  d e c i s i o n s 
a b o u t  s c r e e n i n g ,  s u r g e r y  a n d  s y s t e m i c  t r e a t m e n t .  W e  e x a m i n e d  t h e  f r e q u e n c y  a n d  f a c t o r s  a s s o c i a t e d  w i t h  g e n e t i c 
t e s t i n g  a m o n g  p a t i e n t s  w i t h  H B O P P  c a n c e r  f r o m  1 / 2 0 1 3 - 6 / 2 0 1 9 .

A  r e t r o s p e c t i v e  c o h o r t  s t u d y  o f  2 6 , 3 2 1  H B O P P  p a t i e n t s  w a s  c o n d u c t e d  u s i n g  a  l i n k e d  a d m i n i s t r a t i v e - c a n c e r  d a t a -
b a s e  i n  t h e  S e a t t l e - P u g e t  S o u n d  S E E R  a r e a .  G u i d e l i n e  c o n c o r d a n t  t e s t i n g  ( G C T )  w a s  a s s e s s e d  a n n u a l l y  a c c o r d i n g 
t o  g u i d e l i n e  u p d a t e s .  F r e q u e n c y  o f  t e s t i n g  a c c o r d i n g  t o  p a t i e n t / c a n c e r  c h a r a c t e r i s t i c s  w a s  e v a l u a t e d  u s i n g  C h i -
s q u a r e d  t e s t s ,  a n d  f a c t o r s  a s s o c i a t e d  w i t h  r e c e i p t  o f  g e n e t i c  t e s t i n g  w e r e  i d e n t i f i e d  u s i n g  m u l t i v a r i a b l e  l o g i s t i c 
r e g r e s s i o n . 

1 7 %  o f  H B O P P  p a t i e n t s  r e c e i v e d  t e s t i n g ,  i n c r e a s i n g  f r o m  1 2 %  i n  2 0 1 3  t o  2 4 %  i n  2 0 1 9  ( p < 0 . 0 0 1 ) .  T e s t i n g  w a s  h i g h e s t 
i n  o v a r i a n  c a n c e r  ( 3 9 % )  a n d  l o w e s t  i n  p r o s t a t e  c a n c e r  ( 4 % ) .  A g e  < 5 0 ,  f e m a l e  g e n d e r ,  c o m m e r c i a l  i n s u r a n c e ,  u r b a n 
l o c a t i o n ,  f a m i l y  h i s t o r y  o f  H B O P P  c a n c e r ,  p e r s o n a l  h i s t o r y  o f  c a n c e r  a n d  t r i p l e  n e g a t i v e  b r e a s t  c a n c e r  ( T N B C ) 
w e r e  a s s o c i a t e d  w i t h  i n c r e a s e d  t e s t i n g  ( a l l  p < 0 . 0 5 ) .  G C T  o c c u r r e d  i n  4 9 % ,  i n c r e a s i n g  f r o m  3 8 %  i n  2 0 1 3  t o  5 8 % 
i n  2 0 1 6 ,  t h e n  d e c r e a s i n g  t o  4 4 %  i n  2 0 1 9  ( F i g u r e ) .  I n  2 0 1 9 ,  G C T  w a s  > 8 0 %  i n  T N B C ,  m a l e  b r e a s t  c a n c e r ,  p e r s o n a l 
h i s t o r y  o f  b r e a s t  a n d  p a n c r e a t i c  c a n c e r ,  a n d  b r e a s t  c a n c e r  w i t h  f a m i l y  h i s t o r y  o f  p r o s t a t e  c a n c e r ;  i t  w a s  l o w e s t 
f o r  o v a r i a n  c a n c e r  ( 4 7 % ) ,  p a n c r e a t i c  c a n c e r  ( 1 7 % )  a n d  m e t a s t a t i c  p r o s t a t e  c a n c e r  ( 6 % ) . 

T h e  f r e q u e n c y  o f  g e n e t i c  t e s t i n g  f o r 
H B O P P  p a t i e n t s  h a s  i n c r e a s e d  o v e r 
t i m e ,  b u t  t h e  p r o p o r t i o n  o f  p a t i e n t s 
u n d e r g o i n g  G C T  d e c r e a s e d  r e c e n t l y , 
l i k e l y  d u e  t o  e x p a n d e d  e l i g i b i l i t y  c r i -
t e r i a .  T h o u g h  G C T  i s  h i g h  i n  b r e a s t 
c a n c e r  p a t i e n t s ,  t h e r e  a r e  g a p s  i n 
c o n c o r d a n c e  a m o n g  p a t i e n t s  w i t h 
other  cancers .  These  f ind ings  support 
e x p a n d e d  p r o v i d e r  e d u c a t i o n  a n d  a 
n e e d  t o  r e d u c e  b a r r i e r s  t o  a c c e s s . 
I n c r e a s e d  g e n e t i c  c o u n s e l i n g  a n d 
t e s t i n g  r e s o u r c e s  f o r  H B O P P  p a t i e n t s 
c o u l d  r e d u c e  t e s t i n g  g a p s .

F i g u r e .  G u i d e l i n e  e l i g i b l e  p a t i e n t s 
u n d e r g o i n g  t e s t i n g  b y  y e a r .

A N A LY S I S  O F  S PAT I A L  A N D  S O C I O E C O N O M I C  PAT T E R N S  O F
H I R S C H S P R U N G  D I S E A S E  I N  WA S H I N G TO N  S TAT E

K W O N  E G ,  S M I T H  C A ,  AVA N S I N O  J R ,  R I C E -TO W N S E N D  S E

B a c k g r o u n d :  H i r s c h s p r u n g  d i s e a s e  ( H D )  i s  t y p i c a l l y  r e p a i r e d  i n  i n f a n c y  b u t  c a n  r e q u i r e  l o n g - t e r m  a c c e s s  t o  s p e -
c i a l i z e d  c a r e  d e s p i t e  c o r r e c t  s u r g i c a l  i n t e r v e n t i o n .  T h i s  s t u d y  a i m e d  t o  d e t e r m i n e  i f  g e o g r a p h i c  d i s t a n c e  f r o m 
h o s p i t a l s ,  s o c i o e c o n o m i c  s t a t u s ,  a n d  d e m o g r a p h i c  f a c t o r s  o f  H D  p a t i e n t s  a r e  a s s o c i a t e d  w i t h  d i f f e r e n c e s  i n  r e -
a d m i s s i o n  r a t e s ,  i n c i d e n c e  o f  H i r s c h s p r u n g - a s s o c i a t e d  e n t e r o c o l i t i s  ( H A E C ) ,  t o t a l  h o s p i t a l  c h a r g e s ,  o r  a d m i s s i o n 
l e n g t h  o f  s t a y  ( L O S ) .

M e t h o d s :  T h e  W a s h i n g t o n  S t a t e  I n p a t i e n t  D a t a b a s e  f r o m  t h e  A g e n c y  f o r  H e a l t h c a r e  R e s e a r c h  a n d  Q u a l i t y  ( A H R Q ) 
f r o m  2 0 1 5 - 2 0 1 8  w a s  q u e r i e d  f o r  p e d i a t r i c  p a t i e n t s  ( 0 - 1 8 y )  w i t h  t h e  d i a g n o s i s  o f  H D .  M u l t i v a r i a t e  a n a l y s e s  w e r e 
p e r f o r m e d  u s i n g  l o g i s t i c  r e g r e s s i o n  a n d  l o g  t r a n s f o r m a t i o n  l i n e a r  r e g r e s s i o n  m o d e l s ,  a d j u s t i n g  f o r  i n d i v i d u a l 
p a t i e n t  c h a r a c t e r i s t i c s .

R e s u l t s :  W e  i d e n t i f i e d  a  t o t a l  o f  2 5 5  p e d i a t r i c  p a t i e n t s  w i t h  t h e  d i a g n o s i s  o f  H i r s c h s p r u n g  d i s e a s e  w h o  r e q u i r e d 
i n p a t i e n t  a d m i s s i o n .  T w e n t y - f o u r  p e r c e n t  o f  t h e s e  p a t i e n t s  h a d  a t  l e a s t  o n e  a l l - c a u s e  3 0 - d a y  r e a d m i s s i o n .  C o m -
p a r e d  t o  p a t i e n t s  w i t h  M e d i c a i d ,  t h o s e  w i t h  p r i v a t e  i n s u r a n c e  w e r e  l e s s  l i k e l y  t o  b e  r e a d m i t t e d  w i t h i n  3 0  a n d  9 0 
d a y s  ( R R R = 0 . 3 7 ,  0 . 3 6 ;  p < 0 . 0 5 ) .  P a y o r  s t a t u s  w a s  n o t  a s s o c i a t e d  w i t h  a  d i f f e r e n c e  i n  H A E C ,  t o t a l  c h a r g e s ,  o r  L O S . 
P a t i e n t s  w h o  l i v e  m o r e  t h a n  5 0  m i l e s  f r o m  h o s p i t a l s  w e r e  l e s s  l i k e l y  t o  r e q u i r e  h o s p i t a l  a d m i s s i o n  f o r  H A E C  w h e n 
c o m p a r e d  t o  t h o s e  w h o  l i v e  l e s s  t h a n  1 0  m i l e s  ( R R R = 0 . 3 4 ;  p < 0 . 0 5 ) .  D i s t a n c e  f r o m  h o s p i t a l s  w a s  n o t  a s s o c i a t e d 
w i t h  d i f f e r e n c e s  i n  o t h e r  o u t c o m e s .

C o n c l u s i o n s :  D i s t a n c e  f r o m  h o s p i t a l s ,  p a y o r  s t a t u s ,  a n d  d e m o g r a p h i c  f a c t o r s  h a d  e f f e c t s  o n  r e s o u r c e  u t i l i z a t i o n 
i n  p e d i a t r i c  p a t i e n t s  w i t h  H i r s c h s p r u n g  d i s e a s e  i n  t h e  s t a t e  o f  W A .  F u r t h e r  s t u d i e s  a r e  n e e d e d  t o  i d e n t i f y  a n d 
a d d r e s s  p o t e n t i a l  d i s p a r i t i e s  l e a d i n g  t o  t h e s e  p a t t e r n s .
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M A N A G E M E N T  O F  A P P E N D I C I T I S  D U R I N G  P R E G N A N C Y

D R O U L L A R D  D J ,  H A N TO U L I  M N ,  N A S H  M G ,  B E N S O N  L S ,  K E S S L E R  LG ,  F L U M  D R ,  D AV I D S O N  G H

B a c k g r o u n d :  A n t i b i o t i c  m a n a g e m e n t  o f  a p p e n d i c i t i s  i s  i n c r e a s i n g l y  c o m m o n  i n  a d u l t s .  H o w e v e r ,  t h e  f r e q u e n c y 
o f  i t s  u s e  f o r  p r e g n a n t  p a t i e n t s  i s  u n c l e a r ,  a s  i s  t h e  a s s o c i a t e d  r i s k  o f  a d v e r s e  p r e g n a n c y  o u t c o m e s  ( A P O ) .  W e 
a i m  t o  c h a r a c t e r i z e  t r e n d s  i n  t h e  u s e  o f  a n t i b i o t i c  m a n a g e m e n t  a n d  t h e  i n c i d e n c e  o f  A P O  a f t e r  a n t i b i o t i c  m a n -
a g e m e n t  a n d  a p p e n d e c t o m y .

M e t h o d s :  A  r e t r o s p e c t i v e  c o h o r t  s t u d y  o f  p a t i e n t s  ( a g e  1 4 - 5 5 y )  w i t h  a p p e n d i c i t i s  d u r i n g  s i n g l e t o n  p r e g n a n c i e s 
u s i n g  t h e  I B M  M a r k e t S c a n  R e s e a r c h  D a t a b a s e s  ( 2 0 0 7 - 2 0 1 9 ) ,  a p p l y i n g  a n  a l g o r i t h m  t o  d e t e r m i n e  g e s t a t i o n a l  a g e 
f r o m  a d m i n i s t r a t i v e  c l a i m s .  W e  d e f i n e d  a p p e n d i c i t i s ,  a p p e n d e c t o m y  w i t h i n  2  d a y s  o f  d i a g n o s i s ,  a n d  A P O  ( p r e g -
n a n c y  l o s s  a n d  p r e t e r m  b i r t h )  u s i n g  i n s u r a n c e  c l a i m s ,  a n d  u s e d  m u l t i v a r i a b l e  l o g i s t i c  r e g r e s s i o n  t o  a c c o u n t  f o r 
d i f f e r e n c e s  i n  p a t i e n t  c h a r a c t e r i s t i c s  a n d  d i s e a s e  s e v e r i t y .

R e s u l t s :  3 , 7 3 5  p a t i e n t s  w e r e  d i a g n o s e d  w i t h  a p p e n d i c i t i s  d u r i n g  p r e g n a n c y  ( m e a n  a g e  2 9 ) ,  o f  w h o m  7 . 1 %  w e r e 
i n i t i a l l y  m a n a g e d  w i t h  a n t i b i o t i c s  a l o n e .  T h i s  p r o p o r t i o n  i n c r e a s e d  s i g n i f i c a n t l y  o v e r  t h e  s t u d y  p e r i o d ,  f r o m 
4 . 5 %  i n  2 0 0 7  t o  1 2 %  i n  2 0 1 9  ( p < 0 . 0 0 1 ) .  A P O  w e r e  s i m i l a r  b e t w e e n  t h o s e  m a n a g e d  w i t h  s u r g e r y  v s .  a n t i b i o t i c s 
i n  t h e  f i r s t  a n d  t h i r d  t r i m e s t e r s ,  h o w e v e r  a n t i b i o t i c  m a n a g e m e n t  i n  t h e  s e c o n d  t r i m e s t e r  w a s  a s s o c i a t e d  w i t h  a 
s i g n i f i c a n t l y  h i g h e r  i n c i d e n c e  o f  A P O  ( 2 8 %  v s .  1 8 % ,  p  =  0 . 0 1 4 ) .  T h i s  a s s o c i a t i o n  r e m a i n e d  s t a t i s t i c a l l y  s i g n i f i c a n t 
a f t e r  a d j u s t i n g  f o r  p r e g n a n c y  r i s k  f a c t o r s  a n d  a p p e n d i c i t i s  s e v e r i t y  ( a d j u s t e d  o d d s  r a t i o  1 . 7 5 ,  9 5 %  c o n f i d e n c e 
i n t e r v a l  1 . 0 9 - 2 . 8 1 ) .

C o n c l u s i o n s :  A n t i b i o t i c  m a n a g e m e n t  i s  i n c r e a s i n g l y  u s e d  f o r  a p p e n d i c i t i s  i n  p r e g n a n c y .  W h i l e  t h i s  s t r a t e g y  a p -
p e a r s  t o  h a v e  s i m i l a r  o u t c o m e s  t o  s u r g e r y  f o r  f i r s t  a n d  t h i r d  t r i m e s t e r  c a s e s ,  n o n o p e r a t i v e  m a n a g e m e n t  i n  t h e 
s e c o n d  t r i m e s t e r  m a y  b e  a s s o c i a t e d  w i t h  g r e a t e r  r i s k  o f  A P O .

S U R FA C E  E M G - D R I V E N ,  S M A R T P H O N E - I N T E G R AT E D  T H E R A P E U T I C  G A M I N G
S Y S T E M  F O R  R E H A B I L I TAT I O N  O F  M U S C L E  W E A K N E S S

L I U  Y,  S I LVA  R M L ,  B A U D I N  J A ,  M E E C E  D ,  M O R R I S  C H ,  K I M  J ,  Z I S TAT S I S  J ,
C H A N G  S R ,  F R I E D R I C H  J B ,  K A O  D S ,  B O O N E  D A ,  B U N N E L L  A E

B a c k g r o u n d :  S e v e r e  m u s c l e  w e a k n e s s  f r o m  c a u s e s  i n c l u d i n g  p e r i p h e r a l  n e r v e  a n d  s p i n a l  c o r d  i n j u r y ,  s t r o k e ,  a n d 
t r a u m a t i c  b r a i n  i n j u r y  a r e  d e b i l i t a t i n g ;  a l t h o u g h  t h e r a p y  i s  c r i t i c a l  f o r  r e g a i n i n g  f u n c t i o n ,  p a t i e n t s  w i t h  p r o f o u n d 
w e a k n e s s  a r e  u n a b l e  t o  p e r f o r m  s t a n d a r d  e x e r c i s e s .  T o  a d d r e s s  t h i s  l i m i t a t i o n ,  w e  c r e a t e d  a n  i n n o v a t i v e  s y s t e m 
o f  t h e r a p e u t i c  g a m i n g  c o n t r o l l e d  b y  i n p u t  f r o m  s u r f a c e  e l e c t r o m y o g r a p h y  ( s E M G ) ,  a  n o n i n v a s i v e  t e c h n i q u e  t h a t 
m e a s u r e s  e l e c t r i c a l  s i g n a l s  g e n e r a t e d  b y  m u s c l e  c o n t r a c t i o n s  f r o m  e l e c t r o d e s  p l a c e d  o n  t h e  o v e r l y i n g  s k i n . 

M e t h o d s :  O u r  i n i t i a l  s E M G  p r o t o t y p e  c o n s i s t e d  o f  a d h e s i v e  e l e c t r o d e s  a n d  s e n s o r  c i r c u i t  b o a r d  t h a t  p l u g g e d 
i n t o  a  c o m p u t e r  t o  r u n  a  s i m p l e  v i d e o  g a m e .  O u r  u p g r a d e d  s E M G  d e v i c e  d e s i g n  f e a t u r e s  B l u e t o o t h  c o n n e c t i v i t y , 
s t a i n l e s s  s t e e l  b u t t o n  e l e c t r o d e s ,  a  w a t e r - r e s i s t a n t  a n d  s a n i t i z a b l e  c l a m s h e l l  h o u s i n g ,  a n d  w i r e l e s s  c h a r g i n g  a n d 
g a m e p l a y .  T h i s  i s  i n t e g r a t e d  w i t h  a  m o b i l e  a p p  t h a t  n o t  o n l y  r u n s  t h e  g a m e ,  b u t  a l s o  a l l o w s  f o r  c a l i b r a t i o n  o f 
m u s c l e  s t r e n g t h  a n d  d a t a  t r a c k i n g  t o  m o n i t o r  p r o g r e s s  o v e r  t i m e .

R e s u l t s :  I n  p i l o t  t e s t i n g  o f  o u r  t h e r a p e u t i c  g a m i n g  p l a t f o r m ,  p a t i e n t s  w i t h  n e u r o l o g i c a l  i n j u r y  ( n = 2 1 )  f o u n d  t h e 
s y s t e m  m o t i v a t i n g ,  e n j o y a b l e ,  e a s y  t o  u s e ,  a n d  s u b j e c t i v e l y  f e l t  t h a t  i t s  u s e  w o u l d  s p e e d  u p  t h e i r  r e c o v e r y .  E v e n 
t h o s e  l a c k i n g  a n t i g r a v i t y  m u s c l e  s t r e n g t h  w e r e  a b l e  t o  r e l i a b l y  e n g a g e  i n  g a m e p l a y .

C o n c l u s i o n s :  S u r f a c e  E M G - d r i v e n  t h e r a p y  h a s  t r e m e n d o u s  p o t e n t i a l  p a r t i c u l a r l y  i n  t h e  e a r l i e s t  s t a g e s  o f  r e c o v -
e r y ,  a s  n a s c e n t  s i g n a l s  f r o m  m u s c l e  a c t i v a t i o n  a r e  d e t e c t a b l e  o n  E M G  l o n g  b e f o r e  s i g n i f i c a n t  l i m b  m o v e m e n t  i s 
o b s e r v e d ,  a l l o w i n g  f o r  e a r l i e r  i n i t i a t i o n  o f  a c t i v e  t h e r a p y .  T h e r a p e u t i c  g a m i n g  a l s o  p r o m o t e s  p a t i e n t  e n g a g e -
m e n t ,  m o t i v a t i o n ,  a n d  a d h e r e n c e  t o  e x e r c i s e s .  W e  h a v e  e n g i n e e r e d  a  c o m p a c t ,  w e a r a b l e ,  B l u e t o o t h - e n a b l e d  s E M G 
d e v i c e  a n d  i n t e g r a t e d  t h i s  w i t h  a  m o b i l e  a p p - b a s e d  v i d e o  g a m e  c o m p a t i b l e  w i t h  s m a r t p h o n e s  a n d  t a b l e t s .  O u r 
n o v e l  d e s i g n  w i l l  m a x i m i z e  a c c e s s i b i l i t y ,  w i t h  t h e  h o p e  t h a t  p a t i e n t s  o f  a l l  a g e s ,  s o c i o e c o n o m i c  s t a t u s e s ,  a n d 
c o m m u n i t i e s  m a y  b e n e f i t  f r o m  t h i s  i n n o v a t i v e ,  p e r s o n a l i z e d  a p p r o a c h  t o  r e h a b i l i t a t i o n . 
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I D E N T I C A L  K I D N E Y S  A R E  D I S C A R D E D  AT  H I G H E R
R AT E S  W H E N  L A B E L E D  A S  H I G H  K D P I

C R A N N E L L  W C ,  P E R K I N S  J D ,  K L I N G  C E

B a c k g r o u n d :  T h e  k i d n e y  d o n o r  r i s k  i n d e x  ( K D R I )  a n d  p e r c e n t i l e  c o n v e r s i o n  k i d n e y  d o n o r  p r o f i l e  i n d e x  ( K D P I ) 
w e r e  i n t r o d u c e d  w i t h  t h e  K i d n e y  A l l o c a t i o n  S y s t e m  ( K A S )  t o  p r o v i d e  a  c o n t i n u o u s  m e a s u r e  o f  k i d n e y  d o n o r  q u a l -
i t y .  K i d n e y s  w i t h  a  K D P I  >  8 5 %  ( K D P I 8 5)  r e q u i r e  a d d i t i o n a l  i n f o r m e d  c o n s e n t  f r o m  t h e  r e c i p i e n t  a n d  a r e  c o l l o q u i -
a l l y  r e f e r r e d  t o  a s  ‘ h i g h  K D P I ’ .  T h e  m e d i a n  K D R I  a n d  t h e  8 5 t h  p e r c e n t i l e  K D R I  ( K D R I 8 5)  a r e  r e c a l c u l a t e d  a n n u a l l y ; 
c o n s e q u e n t l y ,  t h e  K D P I 8 5 c u t o f f  c h a n g e s  e v e r y  y e a r .  T h i s  s t u d y  e x a m i n e s  c h a n g e s  i n  K D R I 8 5 o v e r  t i m e ,  d e t e r m i n e 
k i d n e y  u t i l i z a t i o n  a r o u n d  t h e  K D P I 8 5 c u t o f f  a n d  e x p l o r e s  t h e  “ h i g h  K D P I ”  l a b e l i n g  e f f e c t .  W e  h y p o t h e s i z e  i d e n t i c a l 
K D R I  k i d n e y s  a r e  u t i l i z e d  d i f f e r e n t l y  w h e n  a b o v e  o r  b e l o w  t h e  K D P I 8 5 c u t o f f .

M e t h o d s :  K D R I  t o  K D P I  M a p p i n g  T a b l e s  f r o m  2 0 1 2  t o  2 0 2 0  w e r e  u s e d  t o  d e t e r m i n e  t h e  y e a r l y  K D R I 8 5 v a l u e .  O P T N 
d a t a  w a s  u s e d  f o r  o r g a n  d i s c a r d  a n d  u t i l i z a t i o n  r a t e s  f o r  k i d n e y s  w i t h  K D R I  b e l o w  t h e  K D P I 8 5 c u t o f f  ( K D P I L O W)  a n d 
a b o v e  ( K D P I H I G H) .

R e s u l t s :  T h e  K D R I 8 5 v a r i e d  b y  y e a r ,  b e t w e e n  1 . 7 6 8 - 1 . 8 8 8 .  K i d n e y  d i s c a r d  r a t e s  w e r e  s i g n i f i c a n t l y  l o w e r  f o r  K D P I 
8 1 - 8 5  k i d n e y s  c o m p a r e d  w i t h  K D P I  8 6 - 9 0  k i d n e y s ,  b y  8 . 9 %  ( 3 6 . 2 %  v s  4 5 . 1 % ,  p < 0 . 0 0 1 ) .  K i d n e y s  w i t h  a  K D R I  b e t w e e n 
1 . 7 8 5 – 1 . 8 4 9  w e r e  c l a s s i f i e d  a s  K D P I H I G H i n  y e a r s  2 0 1 5 - 2 0 1 7  a n d  K D P I L O W i n  y e a r s  2 0 1 8 - 2 0 2 0  ( T a b l e  1 ) .  T h e  d i s c a r d 
r a t e  w a s  4 4 . 9 %  w h e n  l a b e l e d  a s  K D P I H I G H a n d  3 9 . 1 %  w h e n  l a b e l e d  a s  K D P I L O W ( p < 0 . 0 1 ) .  T h e  n u m b e r  o f  k i d n e y s 
t r a n s p l a n t e d  p e r  d o n o r  d e c r e a s e d  f r o m  1 . 1 1  f o r  K D P I L O W t o  0 . 9 4  f o r  K D P I H I G H ( p < 0 . 0 1 ) .

Conc lus ions :  The  KDRI 85 changes  year ly ,  impact ing  wh ich  k idneys  are  labe led  as  KDPI HIGH.  Organ  d iscard  s ign i f i cant l y 
i n c r e a s e s  f o r  t h e  5 %  o f  k i d n e y s  a b o v e  t h e  K D R I 8 5  m a r k e r  c o m p a r e d  w i t h  b e l o w .  F o r  i d e n t i c a l  K D R I  k i d n e y s ,  “ h i g h 
K D P I ”  l a b e l  s i g n i f i c a n t l y  i n c r e a s e s  d i s c a r d  r a t e s .  T h e  h i g h  K D P I  l a b e l  a n d  c o n s e n t  p r o c e s s  s h o u l d  b e  r e m o v e d .

T a b l e  1
T h e  H i g h  K D P I  L a b e l l i n g  E f f e c t  f o r  I d e n t i c a l  K i d n e y s

T H E  I M P L E M E N TAT I O N  O F  A N  E N T E R A L- B A S E D  R E S U S C I TAT I O N  B U N D L E  F O R 
M O D E R AT E - S I Z E D  B U R N  I N J U R I E S  I N  A  R E S O U R C E - L I M I T E D  S E T T I N G 

M E H TA  K A ,  L E E  J ,  YA D AV  M ,  M E S I C  A ,  S H R E S T H A  R ,  P O U D E L  K ,
G YAWA L I  P,  P H A M  T N ,  R A I  S M ,  N A K A R M I  K K ,  S T E WA R T  B T

I n t r o d u c t i o n :  T i m e l y  a n d  a d e q u a t e  r e s u s c i t a t i o n  f o r  m o d e r a t e  t o  s e v e r e  b u r n  i n j u r i e s  i s  c h a l l e n g i n g  i n  m a n y 
c i r c u m s t a n c e s  g l o b a l l y ,  f r o m  l o w -  a n d  m i d d l e - i n c o m e  c o u n t r i e s  ( L M I C s )  t o  m i l i t a r y  s e t t i n g s  t o  m a s s  c a s u a l t y  d i -
s a s t e r s .  B u r n  c a r e  e x p e r t s  r e c o m m e n d  u s i n g  e n t e r a l - b a s e d  r e s u s c i t a t i o n  ( E R )  i n  t h e s e  a u s t e r e  s e t t i n g s ,  h o w e v e r 
t h e r e  a r e  n o  c l e a r  p r o t o c o l s  o r  g u i d e l i n e s  o n  h o w  t o  p e r f o r m  E R  i n  r e a l - w o r l d  s c e n a r i o s .  W e  a i m e d  t o  d e s c r i b e 
t h e  d e v e l o p m e n t  a n d  e a r l y  i m p l e m e n t a t i o n  o f  a n  E R  b u n d l e  i n  a n  a u s t e r e  e n v i r o n m e n t . 

M e t h o d s :  W i t h i n  t h e  c o n t e x t  o f  a  p i l o t  s t u d y  o f  E R  v e r s u s  s t a n d a r d  o f  c a r e  i n t r a v e n o u s  ( I V )  r e s u s c i t a t i o n  f o r 
m o d e r a t e - s i z e d  b u r n  i n j u r i e s ,  w e  a p p l i e d  i m p l e m e n t a t i o n  s c i e n c e  s t r a t e g i e s  ( i . e . ,  E x p e r t  R e c o m m e n d a t i o n s  f o r 
I m p l e m e n t i n g  C h a n g e  ( E R I C ) )  t o  d e s i g n  a n d  i m p l e m e n t  a n  E R  b u n d l e  a t  a  m a j o r  b u r n  c e n t e r  i n  N e p a l .  S e m i -
s t r u c t u r e d  f o c u s  g r o u p  d i s c u s s i o n s  w e r e  c o n d u c t e d  w i t h  s t a k e h o l d e r s  t o  u n d e r s t a n d  f a c i l i t a t o r s  a n d  b a r r i e r s  t o 
d e v e l o p i n g  a n d  u s i n g  t h e  p r o t o c o l ,  w i t h  i t e r a t i v e  f e e d b a c k  u s e d  t o  a d j u s t  t h e  p r o t o c o l  a n d  d o c u m e n t a t i o n  t o o l s . 
R e s p o n s e s  w e r e  a n a l y z e d  u s i n g  c o n t e n t  a n a l y s i s .  Q u a n t i t a t i v e  m e a s u r e m e n t s  w e r e  u s e d  t o  e x a m i n e  t h e  a c c e p -
t a n c e ,  a d h e r e n c e ,  a c c u r a c y  a n d  f i d e l i t y  o f  t h e  p r o t o c o l .

R e s u l t s :  S t a k e h o l d e r s  d e v e l o p e d  a n  E R  p r o t o c o l  w i t h  2 - h o u r l y  a s s e s s m e n t s  a l o n g  w i t h  c o r r e s p o n d i n g  d o c u m e n -
t a t i o n  t o o l s .  S e v e r a l  i n i t i a l  b a r r i e r s  t o  a d o p t i o n  w e r e  e n c o u n t e r e d .  E R I C   s t r a t e g i e s  u t i l i z e d  t o  p r o m o t e  i n t e r -
v e n t i o n  u p t a k e  i n c l u d e d  s i m p l i f i c a t i o n  a n d  v i s u a l i z a t i o n  o f  t h e  p r o t o c o l ,  i d e n t i f i c a t i o n  o f  p r o j e c t  c h a m p i o n s , 
d e v e l o p m e n t  o f  e d u c a t i o n a l  m a t e r i a l s  f o r  m u l t i p l e  c a d r e s ,  u t i l i z i n g  c h a i n s  o f  c o m m a n d  t o  e n a b l e  a c c o u n t a b i l i t y , 
u t i l i z i n g  i n s t i t u t i o n a l  b r a n d i n g  a n d  u l t i m a t e l y  o b t a i n i n g  e n d o r s e m e n t  b y  t h e  c e n t e r ’ s  l e a d e r s h i p  ( T a b l e  1 ) .  P o s t -
i m p l e m e n t a t i o n  q u a n t i t a t i v e  r e v i e w  d e m o n s t r a t e d  9 1 - 9 9 %  c o m p l e t i o n  o f  d o c u m e n t a t i o n  a n d  9 5 %  a d h e r e n c e  t o 
t h e  p r o t o c o l ,  d e m o n s t r a t i n g  h i g h  f i d e l i t y .

C o n c l u s i o n :  D e v e l o p m e n t  o f  a  c o n t e x t u a l l y  a p p r o p r i a t e  e n t e r a l - b a s e d  r e s u s c i t a t i o n  b u n d l e  i n  a  r e s o u r c e - c o n -
s t r a i n e d  s e t t i n g  r e q u i r e d  a  m u l t i - f a c e t e d  a p p r o a c h  l e d  b y  a  t e a m  o f  c h a n g e  c h a m p i o n s  a n d  l e a d e r s .  T h e  E R I C 
f r a m e w o r k  a l l o w e d  f o r  a n  i t e r a t i v e  a p p r o a c h  t o  p r i o r i t i z e  s t a k e h o l d e r  e n g a g e m e n t  a n d  f e e d b a c k  t o  b e g i n  t h e 
i m p l e m e n t a t i o n  a n d  o f  a n  E R  b u n d l e  i n  a n  L M I C .

Table 1. Expert Recommendations for Implementing 
Change (ERIC) Strategies for Protocolized, Enterally-
based Resuscitation Design and Implementation
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P O S T- O P E R AT I V E  S Y M P TO M S  A N D  Q U A L I T Y  O F  L I F E  A F T E R
L A PA R O S C O P I C  PA R A E S O P H A G E A L  H E R N I A  R E PA I R

C A R R E R A  C E R O N  R E ,  O E L S C H L A G E R  B K ,  I N A B A  C ,  TA N G A L A K I S  L ,  W R I G H T  A S

B a c k g r o u n d :  P a r a e s o p h a g e a l  h e r n i a  r e p a i r  ( P E H R )  c a n  b e  c h a l l e n g i n g  a n d  h a s  k n o w n  h i g h  r e c u r r e n c e  r a t e .  B i o l o g i c 
m e s h  h a s  b e e n  s h o w n  t o  r e d u c e  s h o r t - t e r m  b u t  n o t  l o n g - t e r m  r e c u r r e n c e  b u t  t h e  i m p a c t  o f  m e s h  o n  q u a l i t y  o f 
l i f e  a n d  p o s t - o p e r a t i v e  s y m p t o m s  i s  u n c l e a r .  T h e  a i m  o f  t h i s  s t u d y  w a s  t o  e v a l u a t e  o u t c o m e s  o f  P E H R  c o m p a r i n g 
p r i m a r y  r e p a i r  ( P R )  v s .  b i o l o g i c  m e s h  r e p a i r  ( M R ) ,  b a s e d  o n  q u a l i t y  o f  l i f e  a n d  p o s t - o p e r a t i v e  s y m p t o m s .

M e t h o d s :  W e  i d e n t i f i e d  a l l  p a t i e n t s  w h o  u n d e r w e n t  f i r s t - t i m e  l a p a r o s c o p i c  P E H R  b e t w e e n  O c t o b e r  2 0 1 5 - O c t o b e r 
2 0 1 9  a t  o u r  i n s t i t u t i o n  w h o  h a d  a  m i n i m u m  p o s t o p e r a t i v e  f o l l o w - u p  o f  6  m o n t h s .  M e s h  w a s  u s e d  s e l e c t i v e l y  a n d 
a t  s u r g e o n ’ s  d i s c r e t i o n .   A  s t a n d a r d i z e d  s y m p t o m  q u e s t i o n n a i r e  w a s  a d m i n i s t e r e d  u s i n g  a  s c a l e d  0  t o  1 0  s c o r e 
f o r  s e v e r i t y ,  a n d  0  t o  4  f o r  f r e q u e n c y  f o r  p o s t o p e r a t i v e  s y m p t o m s . 

R e s u l t s :  9 5  p a t i e n t s  u n d e r w e n t  P E H R  d u r i n g  o u r  p e r i o d  o f  s t u d y ,  i n c l u d i n g  6 5  ( 6 8 % )  P R  a n d  3 0  ( 3 2 % )  M R ,  w i t h o u t 
d i f f e r e n c e s  i n  b a s e l i n e  c h a r a c t e r i s t i c s .  M e d i a n  f o l l o w - u p  w a s  2 2 6  d a y s  ( 7 . 5  m o n t h s ) .  W e  o b t a i n e d  a  p o s t o p e r a -
t i v e  u p p e r  g a s t r o i n t e s t i n a l  ( U G I )  s t u d y  i n  9 2 %  o f  t h e  P R  g r o u p  a n d  i n  9 7 %  o f  t h e  M R  g r o u p .  R a d i o l o g i c  r e c u r r e n c e 
w a s  s t a t i s t i c a l l y  h i g h e r  i n  t h e  P R  c o m p a r e d  w i t h  M R  r e p a i r  ( 3 2 %  v s .  2 1 % ,  p =  0 . 0 4 ) . 

T h e r e  w a s  n o  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  P R  a n d  M R  g r o u p s  i n  p o s t o p e r a t i v e  s y m p t o m  f r e q u e n c y  o r  s e v e r i t y . 
W e  c o m p a r e d  t h e  o u t c o m e s  o f  p a t i e n t s  w i t h  a  r e c u r r e n t  h e r n i a  w i t h  t h o s e  w i t h o u t  a  r e c u r r e n c e .  E v e r y  s y m p t o m 
e x c e p t  c h e s t  p a i n  w a s  s i g n i f i c a n t l y  m o r e  s e v e r e  i n  t h o s e  w i t h  r e c u r r e n t  h e r n i a s  ( t a b l e ) . 

C o n c l u s i o n s :  P o s t - o p e r a t i v e  G I  s y m p t o m s  r a r e l y  c a u s e d  f r e q u e n t  o r  d a i l y  i m p a c t ,  a n d  t h e r e  w a s  n o  d i f f e r e n c e 
i n  t h e s e  s y m p t o m s  b e t w e e n  p r i m a r y  a n d  M R .  T h e s e  f i n d i n g s  d e m o n s t r a t e  t h a t  m e s h  r e i n f o r c e m e n t  o f  t h e  h i a t u s 
r e d u c e s  s h o r t - t e r m  r e c u r r e n c e  a n d  i s  n o t  a  p r e d i c t o r  o f  p o o r  p o s t o p e r a t i v e  s y m p t o m a t i c  o u t c o m e s .   P a t i e n t s 
w i t h o u t  r e c u r r e n c e  h a v e  b e t t e r  c l i n i c a l  o u t c o m e s ,  i n d i r e c t l y  s u p p o r t i n g  t h e  u s e  o f  m e s h  f o r  s h o r t - t e r m  o u t c o m e s . 

P E R C E P T I O N S  O F  S U R G I C A L  C A R E E R S  F R O M  T H E 
F E M A L E  M E D I C A L  S T U D E N T  P E R S P E C T I V E

D E S A N T I  R L ,  L I U  Y,  H E R R I N  M A ,  C O LO H A N  S M ,  C A L H O U N  K E 

B a c k g r o u n d :  O v e r  5 0 %  o f  m e d i c a l  s t u d e n t s  a r e  w o m e n  w i t h  i m p r o v e d  o u t c o m e s  i n  p a t i e n t s  t r e a t e d  b y  f e m a l e 
s u r g e o n s ,  y e t  w o m e n  c o m p r i s e  t h e  m i n o r i t y  o f  s u r g i c a l  r e s i d e n t s 1.  S u r g i c a l  m e n t o r s  h a v e  b e e n  a s s o c i a t e d  b y 
m e d i c a l  s t u d e n t s  w i t h  c h o o s i n g  a  s u r g i c a l  c a r e e r  b y  f o s t e r i n g  a n  i n t e r e s t  i n  t h e  m e n t o r ’ s  f i e l d 2.  W e  i n v e s t i g a t e d 
s u r g e r y  f r o m  t h e  f e m a l e  m e d i c a l  s t u d e n t ’ s  p e r s p e c t i v e  t o  i d e n t i f y  a n d  f i n d  s o l u t i o n s  t o  p e r c e i v e d  c a r e e r  b a r r i e r s 
a d d r e s s e d  t h r o u g h  m e n t o r s h i p .

M e t h o d s :   3 7  f e m a l e  m e d i c a l  s t u d e n t s  e n r o l l e d  i n  a  W o m e n  i n  S u r g e r y  m e n t o r s h i p  p r o g r a m  b e t w e e n  J u l y  2 0 1 9  a n d 
F e b r u a r y  2 0 2 1  c o m p l e t e d  a n  a n o n y m o u s  o n l i n e  s u r v e y  i n c l u d i n g  d e m o g r a p h i c  i n f o r m a t i o n ,  q u a n t i t a t i v e  s u r v e y 
i t e m s ,  a n d  f r e e  t e x t  r e s p o n s e s .

R e s u l t s :  M e a n  a g e  w a s  2 5  y e a r s  o l d ,  w i t h  9  f i r s t ,  3  s e c o n d ,  1 9  t h i r d ,  a n d  6  f o u r t h  y e a r  s t u d e n t s .  5 1 %  w e r e  m a r -
r i e d / i n  a  r e l a t i o n s h i p .  N o n e  h a d  c h i l d r e n  p r i o r  t o / d u r i n g  m e d i c a l  s c h o o l  o r  w e r e  c u r r e n t l y  p r e g n a n t .  9 7 %  w e r e 
c o n s i d e r i n g  a  s u r g i c a l  c a r e e r ,  h o w e v e r ,  o n l y  6 5 %  w e r e  l i k e l y  t o  c h o o s e  s u r g e r y .  9 5 %  a g r e e d  w o m e n  c a n  s u c c e e d  i n 
s u r g e r y ,  b u t  8 9 %  b e l i e v e  w o m e n  a r e  t r e a t e d  d i f f e r e n t l y  t h a n  m e n  i n  s u r g e r y ,  a n d  9 7 %  b e l i e v e  b a r r i e r s  t o  a c h i e v -
i n g  s u c c e s s  i n  s u r g e r y  a r e  d i f f e r e n t  f o r  w o m e n .  T o  a i d  i n  c h o o s i n g  s u r g e r y ,  6 8 %  b e l i e v e d  t h e y  w o u l d  r e q u i r e  s u p -
p o r t  t h r o u g h  m e n t o r s h i p .  B a r r i e r s  t o  p u r s u i n g  s u r g e r y  m o s t  c o m m o n l y  i n c l u d e d  a  r e l a t i o n s h i p / m a r r i a g e  ( 7 3 % ) , 
p e r s o n a l  c o m p e t i t i v e n e s s  b a s e d  o n  U S M L E  s c o r e s ,  g r a d e s ,  a n d  c l e r k s h i p  p e r f o r m a n c e  ( 7 0 % ) ,  d u r a t i o n  o f  t r a i n i n g 
( 6 8 % ) ,  a n d  a b i l i t y  t o  h a v e  a  f a m i l y  ( 6 8 % ) ,  f o l l o w e d  l e s s  c o m m o n l y  b y  g e n d e r - b a s e d  d i s c r i m i n a t i o n  f r o m  c o l l e a g u e s 
( 5 4 % )  o r  p a t i e n t s / f a m i l i e s  ( 3 8 % ) ,  a n d  f i n a n c i a l  c o n c e r n s  ( 2 2 % ) .  8 4 %  i n d i c a t e d  t h r e e  o r  m o r e  o f  t h e s e  c o n c e r n s .

C o n c l u s i o n s :  F e m a l e  m e d i c a l  s t u d e n t s  a r e  i n t e r e s t e d  i n  p u r s u i n g  s u r g i c a l  c a r e e r s  a n d  b e l i e v e  t h e y  c a n  b e  s u c -
c e s s f u l  y e t  d e s i r e  w o m e n  m e n t o r s  t o  h e l p  c o m b a t  p e r s o n a l ,  s o c i a l ,  a n d  f i n a n c i a l  c o n c e r n s .  M e n t o r s h i p  p r o g r a m s 
m a t c h i n g  f e m a l e  m e d i c a l  s t u d e n t s  w i t h  w o m e n  s u r g e o n s  w i l l  h e l p  a l l e v i a t e  p e r c e i v e d  b a r r i e r s  t h u s  i n c r e a s i n g 
t h e  n u m b e r  o f  w o m e n  c h o o s i n g  s u r g e r y .

ROCIO CARRERA CERON,  MD	
CVES  Research  Fe l low

Research  Interests :  Esophagea l  and  thorac ic  surgery , 
mot i l i t y ,  surg ica l  outcomes

Facul ty  Mentor :  Andrew S .  Wr ight ,  MD

Medica l  School :  Un ivers idad  Nac iona l  Autonoma de  Mex ico

Hometown:  Mex ico  C i ty ,  Mex ico 	  

	 REBECCA DESANTI ,  MD	
P las t i c  Surgery  R4

Research  Interests :  Microvascu lar  surg ica l  outcomes ,
extremity  t rauma reconstruct ion ,  and  medica l  s tudent  educat ion 

Facul ty  Mentor :   Shannon Colohan, MD, MSc

Medica l  School :  A lbany  Medica l  Co l lege

 	 Hometown:  Spr ingf ie ld ,  MA 
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S PAT I A L  A N A LY S I S  O F  R O A D  C R A S H E S  O N  N AT I O N A L , 
I N T E R - R E G I O N A L ,  A N D  R E G I O N A L  R O A D S  F R O M  2 0 0 5 - 2 0 2 0  I N  G H A N A : 

A  K E R N E L  D E N S I T Y  E S T I M AT I O N  A P P R O A C H

M E S I C ,  A  ( 1 ) ,  D A M S E R E - D E R R Y,  J  ( 2 ) ,  G Y E D U ,  A ,  ( 3 , 4 ) ,  M O C K ,  C  ( 1 , 5 , 6 ) ,  L A R ,  J  ( 2 ) ,
O P O K U ,  I  ( 2 ) ,  O B I R I -Y E B O A H ,  M  ( 7 ) ,  D O N KO R ,  P  ( 3 ) ,  S T E WA R T,  B  ( 5 , ) 6

1 . 	 D e p a r t m e n t  o f  G l o b a l  H e a l t h ,  U n i v e r s i t y  o f  W a s h i n g t o n ,  S e a t t l e ,  W a s h i n g t o n
2 . 	 B u i l d i n g  a n d  R o a d s  R e s e a r c h  I n s t i t u t e ,  K u m a s i ,  G h a n a 
3 . 	 D e p a r t m e n t  o f  S u r g e r y ,  S c h o o l  o f  M e d i c i n e  a n d  D e n t i s t r y ,  K w a m e  N k r u m a h  U n i v e r s i t y  o f  S c i e n c e  a n d 

T e c h n o l o g y ,  K u m a s i ,  G h a n a
4 . 	 U n i v e r s i t y  H o s p i t a l ,  K w a m e  N k r u m a h  U n i v e r s i t y  o f  S c i e n c e  a n d  T e c h n o l o g y ,  K u m a s i ,  G h a n a
5 . 	 D e p a r t m e n t  o f  S u r g e r y ,  U n i v e r s i t y  o f  W a s h i n g t o n 
6 . 	 H a r b o r v i e w  I n j u r y  P r e v e n t i o n  a n d  R e s e a r c h  C e n t e r
7 . 	 N a t i o n a l  R o a d  S a f e t y  A u t h o r i t y ,  A c c r a ,  G h a n a

A b s t r a c t :  T h e  b u r d e n  o f  r o a d  t r a f f i c  i n j u r i e s  ( R T I s )  a n d  d e a t h s  i s  d i s p r o p o r t i o n a t e l y  h i g h  i n  G h a n a  a n d  o t h e r  l o w - 
a n d  m i d d l e - i n c o m e  c o u n t r i e s  ( L M I C s ) .  R o a d  t r a f f i c  c r a s h e s  a r e  t h e  l e a d i n g  c a u s e  o f  d e a t h  a m o n g  y o u n g  p e o p l e 
( 5 - 2 9 )  i n  L M I C s ,  a n d  a r e  e x p e c t e d  t o  i n c r e a s e  d u e  t o  r o a d  d e v e l o p m e n t ,  a  g r o w i n g  n u m b e r  o f  v u l n e r a b l e  r o a d 
u s e r s  ( i . e . ,  t h o s e  w i t h o u t  e x t e r n a l  p r o t e c t i o n  s u c h  a s  p e d e s t r i a n s ,  c y c l i s t s ,  a n d  m o t o r c y c l i s t s ) ,  a n d  i n c r e a s i n g 
r a t e s  o f  m o t o r i z e d  v e h i c l e  o w n e r s h i p .  I n  G h a n a ,  d e s p i t e  t h e  s y s t e m a t i c  c o l l e c t i o n  o f  c o m p r e h e n s i v e  r o a d  c r a s h 
d a t a  n a t i o n a l l y  s i n c e  2 0 0 3 ,  s p a t i o t e m p o r a l  t r e n d s  i n  r o a d  t r a f f i c  c r a s h e s  h a v e  n o t  b e e n  a n a l y z e d .  T h i s  s t u d y  a d -
d r e s s e s  t h i s  r e s e a r c h  g a p  b y  i d e n t i f y i n g  c r a s h ,  R T I ,  a n d  d e a t h  h o t s p o t s  o n  n a t i o n a l ,  i n t e r - r e g i o n a l ,  a n d  r e g i o n a l 
r o a d s  f r o m  2 0 0 5 - 2 0 2 0 .  W e  u t i l i z e  g e o - s t a m p e d  c r a s h  d a t a  f r o m  p o l i c e  r e p o r t s  ( 8 8 , 3 8 5  c r a s h e s  f r o m  2 0 0 5 - 2 0 2 0 ) 
c o m p i l e d  a n d  m a i n t a i n e d  b y  t h e  B u i l d i n g  a n d  R o a d s  R e s e a r c h  I n s t i t u t e .  W e  d e s c r i b e  t h e  e p i d e m i o l o g y  o f  c r a s h e s , 
R T I s ,  a n d  d e a t h s  a c r o s s  a l l  y e a r s  ( 2 0 0 5 - 2 0 2 0 ) ,  e a c h  y e a r ,  a n d  a m o n g  t w o  t y p e s  o f  r o a d  u s e r s :  v u l n e r a b l e  a n d 
n o n - v u l n e r a b l e  ( i . e . ,  t h o s e  w i t h  e x t e r n a l  p r o t e c t i o n  s u c h  a s  p r i v a t e  v e h i c l e  a n d  p u b l i c  t r a n s p o r t  o c c u p a n t s ) .  W e 
u s e  K e r n a l  D e n s i t y  E s t i m a t i o n  m e t h o d s  t o  s t u d y  t h e  s p a t i a l  p a t t e r n s .  W e  d e s c r i b e  c r a s h - l e v e l ,  v e h i c l e - l e v e l ,  a n d 
i n d i v i d u a l - l e v e l  c o r r e l a t e s  t o  c r a s h e s .  F u r t h e r ,  w e  c o n d u c t e d  a  s t a t i s t i c a l  s i g n i f i c a n c e  a n a l y s i s  t o  u n d e r s t a n d  w h i c h 
l o c a t i o n s  h a v e  s t a t i s t i c a l l y  s i g n i f i c a n t  d e n s i t y ,  w h i c h  i s  c r i t i c a l  f o r  a l l o c a t i n g  l i m i t e d  r e s o u r c e s .  T h e s e  r e s u l t s  w i l l 
i n f o r m  i n t e r v e n t i o n s  a i m e d  a t  c r a s h  p r e v e n t i o n  a n d  p o s t - c r a s h  c a r e  w h i c h  w i l l  r e d u c e  R T I s  a n d  d e a t h s  i n  G h a n a . 

C O N T E M P O R A R Y  S H O R T-T E R M  O U TC O M E S  I N  PAT I E N T S
U N D E R G O I N G  A O R T I C  A R C H  R E P L A C E M E N T

D H A N E K U L A  A S ,  TA B E S H  A ,  D E R O O  S C ,  B U R K E  C B

B a c k g r o u n d :  O p e r a t i v e  m a n a g e m e n t  o f  a o r t i c  a r c h  p a t h o l o g y  h a s  l o n g  b e e n  c h a l l e n g i n g .  O v e r  t h e  y e a r s ,  i m p r o v e d 
t e c h n i q u e  a n d  t e c h n o l o g i e s  h a v e  v a s t l y  i m p r o v e d  o u r  a b i l i t y  t o  i n t e r v e n e  o n  t h e  a r c h ,  i n c l u d i n g  s t r a t e g i e s  t h a t 
s p a n  o p e n ,  e n d o v a s c u l a r ,  a n d  h y b r i d  a p p r o a c h e s .  W i t h  m a n y  o p t i o n s  a v a i l a b l e  f o r  a o r t i c  a r c h  r e p a i r ,  i t  i s  c r i t i -
c a l  t o  c o m p a r e  o u t c o m e s  b e t w e e n  e a c h  a n d  d e t e r m i n e  t h e i r  a p p r o p r i a t e  c l i n i c a l  i n d i c a t i o n s .  H e r e ,  w e  a n a l y z e 
o u r  s i n g l e - i n s t i t u t i o n  s h o r t - t e r m  o u t c o m e s  f o r  p a t i e n t s  w h o  u n d e r w e n t  o p e n  r e p l a c e m e n t  o f  t h e i r  a o r t i c  a r c h .

M e t h o d s :  R e t r o s p e c t i v e  c o h o r t  s t u d y  i n c l u d i n g  p a t i e n t s  w h o  u n d e r w e n t  o p e n  a r c h  r e p l a c e m e n t  a t  t h e  U n i v e r s i t y 
o f  W a s h i n g t o n  f r o m  J a n u a r y  2 0 1 9  u n t i l  t h e  e n d  o f  2 0 2 1 ,  e x c l u d i n g  a n y  a c u t e  T y p e  A  d i s s e c t i o n s .  F i n a l  c o h o r t  s i z e 
w a s  8 0  p a t i e n t s .

R e s u l t s :  O f  t h e  8 0  p a t i e n t s  i n  t h e  c o h o r t ,  6 8  ( 8 5 % )  h a d  a r c h  r e p l a c e m e n t s  i n t o  z o n e  2 ,  7  ( 8 . 7 5 % )  w e r e  i n t o  z o n e  1 , 
4  ( 5 % )  w e r e  i n t o  z o n e  3 ,  a n d  1  p a t i e n t  ( 1 . 2 5 % )  h a d  a  z o n e  0  r e p l a c e m e n t  w i t h  f r o z e n  e l e p h a n t  t r u n k .  4 4  ( 5 3 . 7 5 % ) 
w e r e  r e - d o  s t e r n o t o m i e s ,  a n d  5 3  ( 6 1 . 2 5 % )  h a d  a  f r o z e n  e l e p h a n t  t r u n k  p l a c e d .  T h e  e n t i r e  c o h o r t  h a d  a  s t r o k e 
r a t e  o f  6 . 2 5 %  ( 8  p a t i e n t s ) ,  s p i n a l  c o r d  i s c h e m i a  r a t e  o f  3 . 7 5 %  ( 3 ) ,  a n d  a  3 0 - d a y  m o r t a l i t y  r a t e  o f  3 . 8 %  ( 5 ) .  W h e n 
e x c l u d i n g  r e - o p e r a t i v e  s t e r n o t o m i e s ,  t h e  c o h o r t  h a d  a  s t r o k e  r a t e  o f  5 . 4 %  ( 2 ) ,  s p i n a l  c o r d  i s c h e m i a  r a t e  o f  2 . 7 % 
( 1 ) ,  a n d  a  3 0 - d a y  m o r t a l i t y  r a t e  o f  2 . 7 %  ( 1 ) .

C o n c l u s i o n :  O p e n  a r c h  r e p l a c e m e n t  i s  a  s a f e  a n d  e f f e c t i v e  t r e a t m e n t  p a r a d i g m  f o r  p a t i e n t s  w i t h  a r c h  d i s e a s e , 
w h e t h e r  i t  b e  a c u t e  d i s s e c t i o n ,  c h r o n i c  d i s s e c t i o n ,  o r  a n e u r y s m a l  d i s e a s e .  E v e n  w i t h  r e - o p e r a t i v e  s t e r n o t o m y , 
C V A  r a t e  i s  b e l o w  1 0 %  a n d  3 0 - d a y  m o r t a l i t y  i s  b e l o w  5 % .  T h e s e  n u m b e r s  i m p r o v e  f u r t h e r  w h e n  e x c l u d i n g  a c u t e 
d i s s e c t i o n .  T h u s ,  e v e n  w i t h  a d v a n c i n g  e n d o v a s c u l a r  s t r a t e g i e s  t o  t r e a t  t h e  a r c h ,  m o d e r n  o p e n  a r c h  r e p l a c e m e n t 
r e m a i n s  a n  i m p o r t a n t  t h e r a p e u t i c  o p t i o n  i n  t h e s e  p a t i e n t s .

ALDINA MESIC ,  MPH,  PHD(c ) 	
NIH Fogar ty  Scho lar

Research  Interests :  Implementat ion  of  ev idence-based road 
t ra f f i c  in jury  prevent ion  and t reatment  in tervent ions

Facul ty  Mentor :  Barc lay  S tewart ,  MD,  PhD,  MPH

Hometown:  Hacket ts town,  N J 	  

	 ARJUNE DHANEKULA,  MD	
Card io thorac i c  Surgery  R3

Research  Interests :  Aor t i c  outcomes ,  mechanisms of  card iac  and aor t i c  ag ing 

Facul ty  Mentor :   Chr is topher  R .  Burke ,  MD

Medica l  School :  Wayne  State  Univers i ty  School  o f  Medic ine

 	 Hometown:  Detro i t ,  MI 
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A O R T I C  S I Z E  I N D E X  A C C O U N T S  F O R  S E X - S P E C I F I C  D I F F E R E N C E S  I N
A B D O M I N A L  A O R T I C  A N E U R Y S M  D I A M E T E R  AT  T H E  T I M E  O F  R U P T U R E

M U R P H Y  B E ,  H E M I N G WAY  J F,  A H M A D  M ,  Q U I R O G A  E ,  T R A N  N ,  S I N G H  N ,  S TA R N E S  B W,  Z E T T E R VA L L  S L

B a c k g r o u n d :  P r i o r  s t u d i e s  e x a m i n i n g  s e x - r e l a t e d  d i f f e r e n c e s  i n  o u t c o m e s  f o l l o w i n g  a b d o m i n a l  a o r t i c  a n e u r y s m 
( A A A )  r e p a i r  s u g g e s t  w o r s e  o u t c o m e s  a m o n g  w o m e n  d u e  t o  l o w e r  r a t e s  o f  e n d o v a s c u l a r  r e p a i r  ( E V A R ) ,  a n a t o m i c 
d i f f e r e n c e s ,  a n d  h i g h e r  r u p t u r e  r a t e s  d e s p i t e  s m a l l e r  A A A  d i a m e t e r s .  W h i l e  a o r t i c  s i z e  i n d e x  ( A S I )  h a s  b e e n  p r o -
p o s e d  a s  a  s u r r o g a t e  m a r k e r  o f  r u p t u r e  r i s k  i n  w o m e n ,  n o  s t u d i e s  h a v e  c o m p a r e d  s e x - s p e c i f i c  a n a t o m i c  v a r i a t i o n s 
a n d  o u t c o m e s  f o l l o w i n g  r u p t u r e d  A A A  ( r A A A )  r e p a i r . 

M e t h o d s :  A  r e t r o s p e c t i v e  r e v i e w  o f  a l l  r A A A  p a t i e n t s  t r e a t e d  a t  a  s i n g l e  a c a d e m i c  c e n t e r  b e t w e e n  J a n u a r y  2 0 0 2 
a n d  D e c e m b e r  2 0 1 8  w a s  p e r f o r m e d .  T h e  D u b o i s  a n d  D u b o i s  f o r m u l a  w a s  u s e d  t o  c a l c u l a t e  A S I .  S e x - s p e c i f i c  d e -
m o g r a p h i c s  a n d  o u t c o m e s  w e r e  c o m p a r e d  u s i n g  t h e  S t u d e n t  t - t e s t  a n d  C h i - S q u a r e d  t e s t .  A n e u r y s m  d i a m e t e r 
d i s t r i b u t i o n s  a n d  A S I  w e r e  c o m p a r e d  u s i n g  t h e  K o l m o g o r o v - S m i r n o v  t e s t .  P r e d i c t o r s  o f  p o s t - o p e r a t i v e  m o r b i d i t y 
a n d  m o r t a l i t y  w e r e  a s s e s s e d  w i t h  m u l t i v a r i a b l e  a n a l y s i s .

R e s u l t s :  2 3 9  p a t i e n t s  m e t  i n c l u s i o n  c r i t e r i a .  W o m e n 
( n = 4 5 ,  1 9 % )  h a d  h i g h e r  r a t e s  o f  c h r o n i c  o b s t r u c t i v e 
p u lmonary  d i sease  (43% vs .  23%,  p = .010 )  an d  smal le r 
AAA d iameters  (F igure  1A ,  p= .03) .  AS I  was  comparable 
( F i g u r e  1 B ) .  A l t h o u g h  a  s i m i l a r  p e r c e n t a g e  o f  w o m e n 
h a d  a n a t o m y  s u i t a b l e  f o r  E V A R  ( 5 3 %  v s .  6 6 % ) ,  w o m e n 
were  less  l i ke ly  to  undergo EVAR (36% vs .  56%,  p= .02) . 
T h e r e  w e r e  n o  d i f f e r e n c e s  i n  3 0 - d a y  m o r t a l i t y  ( 2 7 % 
v s .  2 8 % ) ,  p o s t - o p e r a t i v e  r e s p i r a t o r y  f a i l u r e  ( 3 8 %  v s . 
3 5 % ) ,  r e n a l  f a i l u r e  ( 1 3 %  v s .  2 0 % ) ,  o r  m a j o r  a d v e r s e 
c a r d i a c  e v e n t s  ( 7 %  v s .  1 0 % ) .  N e i t h e r  A S I  ( p = . 7 2 ) , 
n o r  A A A  d i a m e t e r  ( p = . 7 7 ) ,  w e r e  p r e d i c t i v e  o f  3 0 - d a y 
m o r t a l i t y  o n  m u l t i v a r i a b l e  a n a l y s i s .  T h e  d i f f e r e n c e s 
s e e n  i n  A A A  d i a m e t e r  b a s e d  o n  g e n d e r  ( F i g u r e  1 A ) 
n o r m a l i z e d  w h e n  A S I  w a s  c a l c u l a t e d  ( F i g u r e  1 B ) .

C o n c l u s i o n s :  M e n  a n d  w o m e n  a c h i e v e  s i m i l a r  p e r i -
o p e r a t i v e  o u t c o m e s  f o l l o w i n g  r A A A  r e p a i r ,  d e s p i t e 
l o w e r  r a t e s  o f  E V A R ,  w i t h  t h e  A S I  a c c o u n t i n g  f o r 
s e x - s p e c i f i c  d i f f e r e n c e s  s e e n  i n  A A A  d i a m e t e r .  A n 
a g g r e s s i v e  a p p r o a c h  t o  m a n a g e m e n t  s h o u l d  b e 
a p p l i e d  t o  a l l  p a t i e n t s  t r e a t e d  w i t h  r u p t u r e d  A A A , 
r e g a r d l e s s  o f  s e x .

F igure  1 :  D is tr ibut ion  of  abdominal  aort ic  aneurysm 
d i a m e t e r  ( A )  a n d  a o r t i c  s i z e  i n d e x  ( B ) ,  b y  s e x .

M O R P H O M E T R I C  O U TC O M E S  O F  N O N - S Y N D R O M I C  S A G I T TA L  S Y N O S TO S I S 
F O L LO W I N G  O P E N  M I D D L E  A N D  P O S T E R I O R  C R A N I A L  VA U LT  E X PA N S I O N

M A S S E N B U R G ,  B B 1 , 2 ,  M E R C A N ,  E 2,  S H E PA R D ,  E 3,  B I R G F E L D ,  C B 1 , 2 , 
S U S A R L A ,  S M 1 , 2 ,  L E E ,  A 2 , 4 ,  E L L E N B O G E N ,  R G 2 , 4 ,  H O P P E R ,  R A 1 , 2 

I n s t i t u t i o n s : 

1  D i v i s i o n  o f  P l a s t i c  S u r g e r y ,  D e p a r t m e n t  o f  S u r g e r y ,  U n i v e r s i t y  o f  W a s h i n g t o n ,  S e a t t l e ,  W A ,  U S A
2  C r a n i o f a c i a l  C e n t e r ,  S e a t t l e  C h i l d r e n ' s  H o s p i t a l ,  S e a t t l e ,  W A ,  U S A
3  U n i v e r s i t y  o f  W a s h i n g t o n  S c h o o l  o f  M e d i c i n e ,  S e a t t l e ,  W A ,  U S A 
4  D e p a r t m e n t  o f  N e u r o l o g i c a l  S u r g e r y ,  U n i v e r s i t y  o f  W a s h i n g t o n ,  S e a t t l e ,  W A ,  U S A

P u r p o s e :  T h i s  s t u d y  a i m s  t o  q u a n t i f y  t h e  c h a n g e  i n  t h r e e - d i m e n s i o n a l  s k u l l  m o r p h o m e t r i c s  f o r  p a t i e n t s  w i t h 
s a g i t t a l  s y n o s t o s i s  ( S S )  b e t w e e n  p r e s e n t a t i o n ,  a f t e r  s u r g e r y ,  a n d  a t  t w o - y e a r  f o l l o w - u p .

M e t h o d s :  C T  s c a n s  f r o m  9 1  p a t i e n t s  w i t h  i s o l a t e d  S S  w e r e  a g e ,  g e n d e r ,  a n d  r a c e  m a t c h e d  t o  2 7 3  c o n t r o l s .  W e 
p e r f o r m e d  v e c t o r  a n a l y s i s  w i t h  l o g a r i t h m i c  r e g r e s s i o n s  t o  m o d e l  t h e  i m p a c t  o f  o p e n  m i d d l e  a n d  p o s t e r i o r  c r a n i a l 
v a u l t  r e m o d e l i n g  o n  c r a n i a l  s h a p e  a n d  g r o w t h .

R e s u l t s :  A n t e r i o r  c r a n i a l  v o l u m e ,  b o s s i n g  a n g l e , 
a n d  f r o n t a l  s h a p e  w e r e  n o t  c h a n g e d  b y  s u r g e r y 
b u t  n o r m a l i z e d  w i t h o u t  i n t e r v e n t i o n  b y  t w o  y e a r s . 
B i - p a r i e t a l  n a r r o w i n g  a n d  m i d d l e  c r a n i a l  v o l u m e 
w a s  e x p a n d e d  a f t e r  s u r g e r y  a n d  m a i n t a i n e d  a t  t w o 
y e a r s .  O c c i p i t a l  p r o t u b e r a n c e  w a s  i m p r o v e d  a f t e r 
s u r g e r y  a n d  n o r m a l i z e d  a t  t w o  y e a r s .  P o s t e r i o r 
c r a n i a l  v o l u m e  w a s  d e c r e a s e d  b y  t h e  o c c i p i t a l  r e -
m o d e l i n g  a n d  r e m a i n e d  s l i g h t l y  l o w e r  t h a n  c o n t r o l 
v o l u m e s  a t  t w o  y e a r s .  P e r s i s t e n t  r e s i d u a l  d e f o r m i -
t i e s  a t  t w o  y e a r s  i n c l u d e d  s u p e r o - l a t e r a l  n a r r o w -
i n g  a t  t h e  l e v e l  o f  o p i s t h i o n  a n d  s u p e r o - a n t e r i o r 
v e r t e x  b u l g e .  L o g a r i t h m i c  m o d e l s  s u g g e s t e d  o l d e r 
age  a t  surgery  resu l ted  in  more  scaphocepha ly  and 
e n l a r g e d  p o s t e r i o r  c r a n i a l  v a u l t  v o l u m e s  a t  t w o 
y e a r s ,  w i t h o u t  i m p a c t i n g  o t h e r  v o l u m e  o u t c o m e s . 
I n i t i a l  p r e o p e r a t i v e  s e v e r i t y  s c o r e  w a s  m o s t  p r e -
d i c t i v e  o f  t w o - y e a r  m o r p h o m e t r i c s .

C o n c l u s i o n :  I n i t i a l  s e v e r i t y  o f  S S  d e f o r m i t y  w a s 
t h e  b e s t  p r e d i c t o r  o f  t w o - y e a r  m o r p h o m e t r i c  o u t -
c o m e s .  A n  a n t e r i o r  v e r t e x  b u l g e  c a n  p e r s i s t  a n d 
supero-poster ior  c ran ia l  w idth  decreases  w i th  t ime 
a f t e r  o p e n  s u r g e r y ,  b u t  f r o n t a l  d y s m o r p h o l o g y 
s e l f - c o r r e c t s  w i t h o u t  s u r g i c a l  i n t e r v e n t i o n . 

BLAKE MURPHY, MD	
Vascu lar  Surgery  R1

Research  Interests :  D ispar i t ies  in  vascu lar  surgery , 
complex  aor t i c  d isease ,  vascu lar  access ,  qua l i ty  improvement

Facul ty  Mentor :  Sara  Zet terva l l ,  MD,  MPH

Medica l  School :  Loyo la  Univers i ty  S t r i t ch  School  o f  Medic ine

Hometown:  Ch icago ,  I L 	  

	 BENJAMIN MASSENBURG,  MD	
P las t i c  Surgery  R5

Research  Interests :  Cran iofac ia l  surgery ,  g loba l  surgery ,
ped iat r i c  p las t i c  surgery ,  or thognath ic  surgery 

Facul ty  Mentor :  R i chard  A .  Hopper ,  MD,  MS

Medica l  School :  Mount  S ina i  School  o f  Medic ine

Disscussant :  Russe l l  E .  E t t inger ,  MD  	 Hometown:  Ku la ,  H I 
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T E S T I N G  O F  A  N O V E L  D E C I S I O N  S U P P O R T 
TO O L  F O R  A C U T E  A P P E N D I C I T I S

R O S E N  J E ,  F L U M  D R ,  D AV I D S O N  G H ,  L I A O  J M

B a c k g r o u n d :  G i v e n  m o u n t i n g  e v i d e n c e  t h a t  a n t i b i o t i c s  a r e  a  s a f e  a n d  e f f e c t i v e  t r e a t m e n t  f o r  a p p e n d i c i t i s ,  t r e a t -
m e n t  c h o i c e s  s h o u l d  b e  b a s e d  o n  p a t i e n t s ’  p r e f e r e n c e s  a n d  v a l u e s .  W e  c r e a t e d  a  n o v e l  d e c i s i o n  s u p p o r t  t o o l  ( D S T ) 
t o  f a c i l i t a t e  s h a r e d  d e c i s i o n  m a k i n g  f o r  a p p e n d i c i t i s .  W e  a s s e s s e d  i t s ’  e f f i c a c y  a t  d e c r e a s i n g  d e c i s i o n a l  c o n f l i c t 
a n d  e n c o u r a g i n g  c o n s i d e r a t i o n  o f  a n  a l t e r n a t i v e  t r e a t m e n t .

M e t h o d s :  A n  o n l i n e  r a n d o m i z e d  e x p e r i m e n t  i n  a t - r i s k  i n d i v i d u a l s  c o m p a r i n g  t h e  D S T  t o  a  s t a n d a r d  i n f o g r a p h i c . 
I n d i v i d u a l s  w e r e  g i v e n  a  v i g n e t t e  o f  u n c o m p l i c a t e d  a c u t e  a p p e n d i c i t i s .  D e c i s i o n a l  c o n f l i c t  s c a l e  ( D C S )  s c o r e s  w e r e 
m e a s u r e d ,  a n d  p a r t i c i p a n t s  w e r e  r a n d o m i z e d  3 : 1  t o  v i e w  t h e  D S T  o r  i n f o g r a p h i c .  P o s t - i n t e r v e n t i o n  D C S  s c o r e s 
a n d  t r e a t m e n t  p e r c e p t i o n s  w e r e  m e a s u r e d .  T h e  p r i m a r y  o u t c o m e  w a s  t h e  t o t a l  D C S  s c o r e  b e f o r e  a n d  a f t e r  e x -
p o s u r e  t o  t h e  D S T .

R e s u l t s :  1 8 0  i n d i v i d u a l s  w e r e  r a n d o m i z e d  ( 1 3 2  D S T ,  4 8  i n f o g r a p h i c ) .  D e m o g r a p h i c  c h a r a c t e r i s t i c s  w e r e  b a l a n c e d 
b e t w e e n  g r o u p s .  T o t a l  D C S  s c o r e s  d e c r e a s e d  a f t e r  v i e w i n g  t h e  D S T  ( 5 9 . 0  t o  1 4 . 6 ,  p < 0 . 0 0 1 )  r e p r e s e n t i n g  m o v e m e n t 
f r o m  a  s t a t e  o f  h i g h  t o  l o w  d e c i s i o n a l  c o n f l i c t .  I n d i v i d u a l s  s h o w n  t h e  D S T  r e p o r t e d  h i g h e r  a c c e p t a b i l i t y  ( 3 . 7  v s .  3 . 3 
o u t  o f  4 ,  p < 0 . 0 0 1 )  a n d  p e r c e i v e d  t h e  i n f o r m a t i o n  a s  m o r e  a c c u r a t e  ( 4 . 7  v s .  4 . 4  o u t  o f  5 ,  p = 0 . 0 0 5 )  a n d  t r u s t w o r t h y 
( 4 . 5  v s .  4 . 3  o u t  o f  5 ,  p = 0 . 0 2 )  t h a n  t h e  i n f o g r a p h i c .  T o t a l  D C S  s c o r e s  w e r e  l o w e r  i n  t h e  D S T  g r o u p  c o m p a r e d  t o  t h e 
i n f o g r a p h i c ,  b u t  t h e  d i f f e r e n c e  w a s  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  ( 1 4 . 6  v s .  1 8 . 1 ,  p = 0 . 4 1 ) .  I n d i v i d u a l s  v i e w i n g  t h e 
D S T  w e r e  m o r e  l i k e l y  t o  a g r e e  t h a t  a n t i b i o t i c s  a r e  s a f e  ( 9 8 %  v s .  7 9 % ,  p < 0 . 0 0 1 )  a n d  w o u l d  w o r k  f o r  t h e m  i f  t h e y 
h a d  a p p e n d i c i t i s  ( 7 6 %  v s .  6 5 % ,  p = 0 . 0 1 ) ,  w h i l e  s i m i l a r  p r o p o r t i o n s  f e l t  s u r g e r y  w a s  s a f e  ( 9 7 %  v s .  9 2 % ,  p = 0 . 3 1 ) .

C o n c l u s i o n s :  T h e  D S T  d e c r e a s e d  d e c i s i o n a l  c o n f l i c t ,  w a s  v i e w e d  a s  t r u s t w o r t h y  a n d  u n b i a s e d ,  a n d  e n c o u r a g e d 
c o n s i d e r a t i o n  o f  b o t h  t r e a t m e n t  s t r a t e g i e s .  T h e  D S T  m a y  b e  a n  e f f e c t i v e  t o o l  t o  f a c i l i t a t e  s h a r e d  d e c i s i o n  m a k i n g 
b e t w e e n  s u r g e o n s  a n d  p a t i e n t s  w i t h  a c u t e  a p p e n d i c i t i s

C A U S E S  O F  R E D  C E L L  LO S S  D U R I N G 
E X T R A C O R P O R E A L  M E M B R A N E  OX Y G E N AT I O N

B I LO D E A U ,  K S 1,  S A I F E E ,  N H 2 , 3 ,  C H A N D L E R ,  W L 2 , 3

1  D e p a r t m e n t  o f  S u r g e r y ,  U n i v e r s i t y  o f  W a s h i n g t o n ,  S e a t t l e ,  W A ,
2  D e p a r t m e n t  o f  L a b o r a t o r y  M e d i c i n e ,  U n i v e r s i t y  o f  W a s h i n g t o n ,  S e a t t l e ,  W A , 
3  S e a t t l e  C h i l d r e n ’ s  H o s p i t a l ,  S e a t t l e ,  W A

O b j e c t i v e :  T h i s  s t u d y  e s t i m a t e d  r e d  b l o o d  c e l l  ( R B C )  l o s s  r a t e s  d u r i n g  p e d i a t r i c  e x t r a c o r p o r e a l  m e m b r a n e  o x y -
g e n a t i o n  ( E C M O )  d u e  t o  d i a g n o s t i c  p h l e b o t o m y ,  i n t r a v a s c u l a r  h e m o l y s i s ,  b l e e d i n g  a n d  o t h e r  c a u s e s .

D e s i g n :  R e t r o s p e c t i v e ,  s i n g l e - c e n t e r ,  o b s e r v a t i o n a l  s t u d y

S e t t i n g :  T e r t i a r y  c a r e  c h i l d r e n ’ s  h o s p i t a l

P a t i e n t s :  9 1  E C M O  p a t i e n t s  ( a g e  1 d - 2 0 y ,  3 3 V V ,  6 4 V A ) . 

M e a s u r e m e n t s :  A n  R B C  l o s s  i n d e x  ( R L I ) ,  e q u a l  t o  m L  R B C s  l o s t  p e r  l i t e r  o f 
p a t i e n t + c i r c u i t  v o l u m e  p e r  h o u r ,  w a s  c a l c u l a t e d  f r o m  c h a n g e s  i n  h e m a t o c r i t 
a n d  t r a n s f u s e d  R B C s .  R B C  l o s s  d u e  t o  h e m o l y s i s  w a s  e s t i m a t e d  f r o m  p l a s m a 
h e m o g l o b i n  a n d  f r e e  h e m o g l o b i n  h a l f - l i f e .  R B C  e x t r a c e l l u l a r  v e s i c l e s  w e r e 
m e a s u r e d  b y  f l o w  c y t o m e t r y . 

M a i n  R e s u l t s :  M e d i a n  R L I  o n  E C M O  w a s  1 . 9  m L / L / h r ,  1 3 - f o l d  h i g h e r  t h a n  n o r -
m a l  a n d  e q u i v a l e n t  t o  a  4 . 6  d r o p  i n  h e m a t o c r i t / d a y .  R B C  l o s s  w a s  h i g h e r  i n 
p a t i e n t s  t h a t  d i e d  ( 2 . 9 5  m L / L / h r )  v e r s u s  s u r v i v e d  ( 1 . 7 0 ,  P  =  0 . 0 0 0 8 ) .  R L I  w a s 
h i g h l y  c o r r e l a t e d  w i t h  t r a n s f u s i o n  r a t e  ( r  2  =  0 . 7 1 ) .  M e d i a n  R B C  t r a n s f u s i o n 
r a t e  w a s  9  m L / k g / d a y .  T r a n s f u s i o n  r a t e  m e a s u r e d  i n  m L  p e r  k g  p a t i e n t  w e i g h t 
u n d e r e s t i m a t e d  R B C  l o s s  i n  p a t i e n t s  w i t h  l a r g e  c h a n g e s  i n  h e m a t o c r i t  a n d 
o v e r - e s t i m a t e d  R B C  l o s s  i n  n e o n a t e s  w h e r e  t h e  c i r c u i t  v o l u m e > p a t i e n t  b l o o d 
v o l u m e .  R L I  i s  a  m o r e  r e l i a b l e  i n d i c a t o r  o f  R B C  l o s s .  R L I  w a s  4 0 %  h i g h e r  i n 
p a t i e n t s  w i t h  b l e e d i n g .  I n  n o n - b l e e d i n g  p a t i e n t s ,  i n t r a v a s c u l a r  h e m o l y s i s 
r e p r e s e n t e d  1 6 %  o f  t o t a l  R B C  l o s s  a n d  d i a g n o s t i c  p h l e b o t o m y  2 4 % ,  s u g g e s t -
i n g  t h a t  ~ 6 0 %  o f  R B C  l o s s  w a s  d u e  t o  o t h e r  c a u s e s .  R B C  e x t r a c e l l u l a r  v e s i c l e 
g e n e r a t i o n ,  a  m e a s u r e  o f  R B C  i n j u r y / a c t i v a t i o n ,  w a s  i n c r e a s e d  7 - 9 - f o l d  d u r i n g 
E C M O ,  i n d i c a t i n g  s u b l e t h a l  R B C  d a m a g e  d u r i n g  E C M O  i s  o c c u r r i n g  a n d  c o u l d 
l e a d  t o  e x t r a v a s c u l a r  c l e a r a n c e  o f  d a m a g e d  R B C s . 

C o n c l u s i o n s :  O u r  s t u d y  i s  t h e  f i r s t  t o  q u a n t i t a t e  t o t a l ,  p h l e b o t o m y  a n d  i n -
t r a v a s c u l a r  h e m o l y s i s  R B C  l o s s .  I n  n o n - b l e e d i n g  p e d i a t r i c  E C M O  p a t i e n t s , 
p h l e b o t o m y  a n d  i n t r a v a s c u l a r  h e m o l y s i s  a c c o u n t  f o r  o n l y  4 0 %  o f  R B C  l o s s , 
w h i l e  t h e  r e m a i n d e r  i s  d u e  t o  o t h e r  c a u s e s  i n c l u d i n g  p o s s i b l e  e x t r a v a s c u l a r 
c l e a r a n c e  d u e  t o  s u b l e t h a l  R B C  i n j u r y . 

F i g u r e  1 .  E x a m p l e  o f  r e d 
c e l l  l o s s  a n d  t r a n s f u s i o n  f o r 

t w o  p a t i e n t s  o n  E C M O .
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I N C L U S I O N  O F  N O N - E N G L I S H - S P E A K I N G  PA R T I C I PA N T S 
I N  U . S .  R A N D O M I Z E D  C O N T R O L L E D  T R I A L S 

S E R R A N O  E ,  N O R W I T Z  D ,  H A N TO U L I  M N ,  D AV I D S O N  G H ,  F L U M  D R

A b s t r a c t :  B a c k g r o u n d :  U n d e r r e p r e s e n t a t i o n  o f  d i v e r s e  r e s e a r c h  p a r t i c i p a n t s  l i m i t s  g e n e r a l i z a b i l i t y  o f  s t u d y  r e -
s u l t s ,  h i n d e r s  t h e  d e t e c t i o n  o f  t r e a t m e n t  e f f e c t  h e t e r o g e n e i t y ,  a n d  p r e v e n t s  s o m e  p o p u l a t i o n s  f r o m  e x p e r i e n c i n g 
t h e  b e n e f i t s  o f  r e s e a r c h  a d v a n c e m e n t s .  N o n - E n g l i s h - s p e a k i n g  ( N E S )  p a t i e n t s  e n c o u n t e r  s i g n i f i c a n t  b a r r i e r s  i n 
a c c e s s  t o  c a r e  a n d  h a v e  w o r s e  c l i n i c a l  o u t c o m e s ,  y e t  t h e  e x t e n t  t o  w h i c h  t h i s  p o p u l a t i o n  i s  r e p r e s e n t e d  i n  r a n -
d o m i z e d  c o n t r o l l e d  t r i a l s  ( R C T s )  r e m a i n s  u n k n o w n .  W e  a i m e d  t o  a s s e s s  t h e  r e p r e s e n t a t i o n  o f  N E S  p o p u l a t i o n s  i n 
U . S .  R C T s  p u b l i s h e d  i n  t h r e e  h i g h - i m p a c t  c l i n i c a l  j o u r n a l s .

M e t h o d s :  A  s y s t e m a t i c  r e v i e w  o f  U . S .  R C T s  p u b l i s h e d  i n  T h e  N e w  E n g l a n d  J o u r n a l  o f  M e d i c i n e ,  T h e  J o u r n a l  o f  t h e 
A m e r i c a n  M e d i c a l  A s s o c i a t i o n ,  a n d  T h e  L a n c e t  w a s  p e r f o r m e d .  T w o  i n d e p e n d e n t  r e v i e w e r s  a s s e s s e d  a r t i c l e s  f o r 
e l i g i b i l i t y .  E l i g i b l e  s t u d i e s  u n d e r w e n t  a  f u l l  t e x t  r e v i e w  o f  t h e  m a n u s c r i p t ,  p r o t o c o l ,  s u p p l e m e n t a r y  m a t e r i a l s , 
a n d  C l i n i c a l T r i a l s . g o v  r e g i s t r a t i o n . 

R e s u l t s :  A m o n g  1 1 2  U S - c o n d u c t e d  R C T s ,  1 0  ( 9 % )  s t u d i e s  e x p l i c i t l y  i n c l u d e d  N E S  p a r t i c i p a n t s  a n d  4  ( 4 0 % )  o f 
t h e s e  r e p o r t e d  n u m b e r  o f  N E S  p a r t i c i p a n t s .  S i x t e e n  ( 1 4 % )  s t u d i e s  e x p l i c i t l y  r e q u i r e d  E n g l i s h  p r o f i c i e n c y  i n  t h e i r 
e l i g i b i l i t y  c r i t e r i a  a n d  t h u s  e x c l u d e d  N E S  p a r t i c i p a n t s .  S i x t e e n  ( 1 4 % )  s t u d i e s  r e p o r t e d  p r o v i s i o n  o f  t r a n s l a t e d 
c o n s e n t  f o r m s ,  t r a n s l a t e d  r e s e a r c h  m a t e r i a l s ,  p r o f e s s i o n a l  i n t e r p r e t e r s  a n d / o r  b i l i n g u a l  r e s e a r c h  s t a f f  b u t  d i d 
n o t  e x p l i c i t l y  r e p o r t  w h e t h e r  N E S  p a r t i c i p a n t s  w e r e  r e c r u i t e d .  M o s t  s t u d i e s  ( 7 0  o r  6 3 % )  d i d  n o t  c o m m e n t  o n 
p a r t i c i p a n t  l a n g u a g e  o r  e f f o r t s  t o  i n c l u d e  N E S  p a r t i c i p a n t s .  A m o n g  1 4  ( 1 3 % )  s u r g i c a l  t r i a l s ,  t h r e e  ( 2 1 % )  s t u d i e s 
e x p l i c i t l y  i n c l u d e d  N E S  a n d  o n e  s t u d y  ( 7 % )  r e q u i r e d  E n g l i s h  p r o f i c i e n c y .  S i x  ( 4 3 % )  s u r g i c a l  t r i a l s  d i d  n o t  c o m -
m e n t  o n  p a r t i c i p a n t  l a n g u a g e . 

C o n c l u s i o n :  T h e  m a j o r i t y  o f  R C T s  e i t h e r  s y s t e m a t i c a l l y  e x c l u d e d  o r  f a i l e d  t o  r e p o r t  t h e  i n c l u s i o n  o f  N E S  i n d i v i d u-
a l s .  T h e s e  r e s u l t s  h i g h l i g h t  t h e  n e e d  f o r  s t a n d a r d i z e d  l a n g u a g e  r e p o r t i n g  g u i d e l i n e s  a n d  i n t e n t i o n a l  e f f o r t s  f r o m 
i n v e s t i g a t o r s ,  i n t e r n a l  r e v i e w  b o a r d s ,  f u n d i n g  a n d  r e g u l a t o r y  a g e n c i e s ,  a n d  j o u r n a l s  t o  i n c l u d e  N E S  p a r t i c i p a n t s 
a n d  o t h e r  u n d e r r e p r e s e n t e d  s u b p o p u l a t i o n s  i n  c l i n i c a l  r e s e a r c h .

O U TC O M E  O F  R U P T U R E D  A B D O M I N A L  A O R T I C  A N E U R Y S M S  I N
PAT I E N T S  W H O  U N D E R W E N T  P R I O R  E L E C T I V E  A O R T I C  R E PA I R

F R E N C H ,  B ,  K A R I M ,  M ,  S I N G L E TO N ,  M

I n t r o d u c t i o n :  E l e c t i v e  a o r t i c  a n e u r y s m  r e p a i r  i s  e f f e c t i v e  i n  t h e  p r e v e n t i o n  o f  f u t u r e  r u p t u r e  f o r  t h e  v a s t  m a j o r i t y 
o f  p a t i e n t s .  W i t h o u t  a d e q u a t e  l o n g - t e r m  s u r v e i l l a n c e  a n d  r e i n t e r v e n t i o n ,  s a c  e x p a n s i o n  a n d  r u p t u r e  a r e  r e p o r t e d 
d e s p i t e  p r e v i o u s  r e p a i r .  H o w e v e r ,  l i m i t e d  d a t a  i s  a v a i l a b l e  o n  t h e  o u t c o m e s  o f  t h e s e  p a t i e n t s  f o l l o w i n g  t r e a t m e n t 
f o r  r u p t u r e d  A A A .  T h i s  s t u d y  a i m s  t o  a s s e s s  w h e t h e r  p a t i e n t s  u n d e r g o i n g  t r e a t m e n t  o f  a  r A A A  p r e s e n t i n g  a f t e r 
e l e c t i v e  r e p a i r  h a v e  a d v e r s e  o u t c o m e s  c o m p a r e d  t o  p a t i e n t s  w i t h o u t  a  p r i o r  r e p a i r .

M e t h o d s :  A  r e t r o s p e c t i v e  s t u d y  u s i n g  d a t a  f r o m  t h e  V a s c u l a r  Q u a l i t y  I n i t i a t i v e  ( V Q I )  f r o m  2 0 1 1  t o  2 0 2 1  w a s  p e r -
f o r m e d  t o  e v a l u a t e  p a t i e n t s  t r e a t e d  f o r  a  r A A A .  O u t c o m e s  w e r e  c o m p a r e d  b e t w e e n  p a t i e n t s  w i t h  a n d  w i t h o u t  a 
p r e v i o u s  a o r t i c  r e p a i r .  A  s u b g r o u p  a n a l y s i s  w a s  t h e n  p e r f o r m e d  t o  e v a l u a t e  t h e  e f f e c t  o f  o p e r a t i v e  a p p r o a c h  o n 
o u t c o m e s  a m o n g  p a t i e n t s  w i t h  a  p r i o r  a o r t i c  r e p a i r .   A d j u s t e d  a n a l y s i s  w a s  p e r f o r m e d  t o  a c c o u n t  f o r  d i f f e r e n c e s 
i n  p a t i e n t  p o p u l a t i o n s .

R e s u l t s :  6 , 1 3 5  p a t i e n t s  u n d e r w e n t  r e p a i r  f o r  a  r A A A  i n c l u d i n g  4 . 7 %  ( 2 9 3 )  w i t h  a  p r e v i o u s  a o r t i c  r e p a i r .  T h i r t y - d a y 
m o r t a l i t y  w a s  s i m i l a r  b e t w e e n  t h o s e  p a t i e n t s  w i t h  p r i o r  a o r t i c  r e p a i r  a n d  t h o s e  w i t h o u t  ( 4 1 %  v s  3 6 % ;  p = 0 . 1 0 ) , 
a s  w e r e  p e r i o p e r a t i v e  o u t c o m e s  ( T a b l e  1 ) .  T h e s e  p e r s i s t e d  a f t e r  a d j u s t m e n t .   I n  s u b g r o u p  a n a l y s i s ,  p a t i e n t s  w h o 
u n d e r w e n t  o p e n  r e p a i r  h a d  a  h i g h e r  r a t e  o f  p o s t - o p e r a t i v e  r e n a l  f a i l u r e  ( O R ,  4 . 7 ;  9 5 %  C I ,  2 . 2 - 7 . 9 ) ,  r e t u r n  t o  t h e 
o p e r a t i n g  r o o m  ( O R ,  2 . 6 ;  9 5 %  C I ,  1 . 3 - 4 . 7 )  a n d  w o u n d  c o m p l i c a t i o n s  ( O R ,  1 5 . 2 ;  9 5 %  C I ,  3 . 9 - 1 0 2 . 3 ) .  P a t i e n t s  u n d e r -
g o i n g  o p e n  r e p a i r  w e r e  a l s o  l e s s  l i k e l y  t o  b e  d i s c h a r g e d  t o  h o m e  ( O R ,  2 . 2 ;  9 5 %  C I ,  1 . 2 - 4 . 2 )  ( T a b l e  1 ) .

Conclus ion:  Pr ior  aort ic  surgery  does 
n o t  i n c r e a s e  m o r b i d i t y  o r  m o r t a l i t y 
f o l l o w i n g  t r e a t m e n t  f o r  a  r u p t u r e d 
A A A .  H o w e v e r ,  m o r b i d i t y  a n d  m o r -
t a l i t y  a r e  i n c r e a s e d  w i t h  o p e n  t r e a t -
m e n t ,  c o m p a r e d  t o  a n  e n d o v a s c u l a r 
a p p r o a c h  i n  p a t i e n t s  w i t h  p r i o r  a o r -
t i c  s u r g e r y .  A n  E V A R  f i r s t  a p p r o a c h 
t o  r u p t u r e  s h o u l d  c o n t i n u e  t o  b e 
u t i l i z e d  f o r  a l l  r u p t u r e d  a n e u r y s m s 
w i t h  r e g a r d l e s s  o f  p r i o r  o p e r a t i v e 
i n t e r v e n t i o n .

T a b l e  1 .  C o m p a r i s o n  o f  o u t c o m e s  i n 
p a t i e n t s  w h o  u n d e r w e n t  E V A R  a n d 
o p e n  r e p a i r  f o r  r A A A  a f t e r  a n  e l e c -
t i v e  r e p a i r .
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E X T E N S I V E  E S O PA H G E A L  M O B I L I Z AT I O N  I N  P E H R :  H O W  P R OT E C T I V E  I S  I T ?

TA N G A L A K I S  L L ,  W R I G H T  A S ,  C A R R E R A  R ,  I N A B A  C ,  O E L S C H L A G E R  B K

B a c k g r o u n d :  A t t a i n m e n t  o f  a d e q u a t e  i n t r a - a b d o m i n a l  e s o p h a g e a l  l e n g t h  ( 3 c m )  i s  c o n s i d e r e d  a  k e y  s t e p  i n  l a p a -
r o s c o p i c  p a r a e s o p h a g e a l  h e r n i a  r e p a i r  ( P E H R )  b u t  t h e r e  i s  l i t t l e  e v i d e n c e  o f  h o w  m u c h  l e n g t h  i s  s u f f i c i e n t  t o 
m i n i m i z e  r e c u r r e n c e  a n d  n o  c o n s e n s u s  a b o u t  w h e n  e s o p h a g e a l  l e n g t h e n i n g  p r o c e d u r e s  m a y  b e  r e q u i r e d .  T h i s 
s t u d y  e x p l o r e s  h o w  p r o t e c t i v e  e s o p h a g e a l  l e n g t h  i s  a g a i n s t  r e c u r r e n t  h i a t a l  h e r n i a s  ( H H ) .  

M e t h o d s :  W e  p e r f o r m e d  e x t e n s i v e  m e d i a s t i n a l  e s o p h a g e a l  m o b i l i z a t i o n  t o  m a x i m i z e  e s o p h a g e a l  l e n g t h  a n d  d o c u -
m e n t e d  t h i s  l e n g t h  i n  c o n s e c u t i v e  p a t i e n t s  u n d e r g o i n g  P E H R  a t  o u r  i n s t i t u t i o n  b e t w e e n  2 0 1 5  a n d  2 0 1 9 .  R e c u r r e n c e 
w a s  e v a l u a t e d  b y  b a r i u m  e s o p h a g r a m  i n  p a t i e n t s  w h o  c o m p l e t e d  m i n i m u m  6 - m o n t h  f o l l o w  u p . 

R e s u l t s :  O n e  h u n d r e d  t h r e e  o f  1 7 6  p a t i e n t s  ( 5 9 % )  c o m p l e t e d  6 - m o n t h  f o l l o w - u p  ( m e d i a n  8 . 5  m o n t h s ) .   M o s t  p a -
t i e n t s  ( 9 3 % )  h a d  a t  l e a s t  3 c m  o f  i n t r a a b d o m i n a l  e s o p h a g u s  a f t e r  m o b i l i z a t i o n .  S e v e n t y - f o u r  p a t i e n t s  ( 7 1 % )  h a d 
m o r e  t h a n  3 c m  o f  e s o p h a g u s .   O f  t h o s e  w i t h  < 3 c m  l e n g t h ,  t w o  ( 1 9 % )  r e c e i v e d  a  s h o r t  ( 2 - 2 . 5 c m )  f u n d o p l i c a t i o n , 
t w o  ( 1 . 9 % )  h a d  a  g a s t r o p e x y  w i t h o u t  f u n d o p l i c a t i o n ,  a n d  f o u r  ( 3 . 9 % )  u n d e r w e n t  a  C o l l i s  g a s t r o p l a s t y  w i t h  f u n d o -
p l i c a t i o n .   T h e  a n a t o m i c  H H  r e c u r r e n c e  r a t e  w a s  2 4 . 2 %  ( 2 5 / 1 0 3 ) .  T h e r e  w a s  n o  d i f f e r e n c e  i n  a v e r a g e  e s o p h a g e a l 
l e n g t h  b e t w e e n  p a t i e n t s  w i t h  a n d  w i t h o u t  r e c u r r e n c e  ( 3 . 8 c m  v s .   3 . 8 c m ,  p = 0 . 9 3 ) .  W e  c o m p a r e d  t h e  e x t r e m e s  a n d 
f o u n d  n o  d i f f e r e n c e  i n  r e c u r r e n c e  b e t w e e n  t h o s e  w i t h  a  l o n g  ( > 5 c m )  v e r s u s  “ s h o r t ”  e s o p h a g u s  ( <  3 c m )  ( 2 5 %  v s 
3 3 % ,  p  =  0 . 6 9 ) . 

C o n c l u s i o n :  W i t h  e x t e n s i v e  e s o p h a g e a l  m o b i l i z a t i o n  w e  a l m o s t  a l w a y s  o b t a i n  a t  l e a s t  3 c m  o f  e s o p h a g u s ,  a n d 
r a r e l y  r e q u i r e d  a  C o l l i s  g a s t r o p l a s t y .  T h e r e  d o e s  n o t  a p p e a r  t o  b e  a n y  p r o t e c t i v e  i n f l u e n c e  o f  a t t a i n i n g  > 3 c m 
i n t r a - a b d o m i n a l  e s o p h a g e a l  l e n g t h ,  a n d  t h e r e f o r e  t h e  m e c h a n i s m  o f  r e c u r r e n c e  d o e s  n o t  a p p e a r  t o  d e p e n d  o n 
t h i s  f a c t o r . 

PAY E R  T Y P E  A N D  D I S PA R I T I E S  I N  O U T PAT I E N T  C A R E  F O L LO W I N G 
P E R I P H E R A L  N E R V E  I N J U R Y  AT  A  L E V E L  I  T R A U M A  C E N T E R

S H I H  J ,  D E  R U I T E R  B ,  S H E N  A ,  L I U  Y K ,  N G U Y E N  A L ,  D A N G  T,  F R I E D R I C H  J B

B a c k g r o u n d :  P e r i p h e r a l  n e r v e  i n j u r y  ( P N I )  i s  a s s o c i a t e d  w i t h  s i g n i f i c a n t  f u n c t i o n a l  d i s a b i l i t y  a n d  h e a l t h c a r e 
b u r d e n .  D e p e n d i n g  o n  m e c h a n i s m  a n d  s e v e r i t y ,  t h e s e  i n j u r i e s  m a y  r e q u i r e  p r o m p t  s u r g i c a l  e x p l o r a t i o n  o r  c l o s e , 
d e l i b e r a t e  m o n i t o r i n g  f o r  p r o p e r  e l e c t r o d i a g n o s i s .  I n  t h i s  c o n t e x t ,  r e l i a b l e  o u t p a t i e n t  f o l l o w  u p  i s  c r i t i c a l  f o r  t h e 
d e l i v e r y  o f  q u a l i t y  c a r e .  I n  t h i s  s t u d y ,  w e  s o u g h t  t o  c h a r a c t e r i z e  p a y e r - s t r a t i f i e d  p a t t e r n s  o f  o u t p a t i e n t  f o l l o w 
u p  a m o n g  P N I  p a t i e n t s  a t  a  l e v e l  I  t r a u m a  c e n t e r .

M e t h o d s :  T h e  H a r b o r v i e w  M e d i c a l  C e n t e r  T r a u m a  R e g i s t r y  w a s  q u e r i e d  f o r  p a t i e n t s  t r e a t e d  f o r  u p p e r  a n d  l o w e r 
e x t r e m i t y  P N I s  f r o m  2 0 1 5 - 2 0 2 0 .  P a t i e n t s  w e r e  s t r a t i f i e d  b y  p a y e r  t y p e  a n d  e v a l u a t e d  f o r  o u t p a t i e n t  f o l l o w  u p 
p a t t e r n s  a f t e r  h o s p i t a l  d i s c h a r g e .  O u t p a t i e n t  f o l l o w  u p  s t a t u s  f o r  a l l  p a t i e n t s  w a s  a n a l y z e d  a n d  c a t e g o r i z e d  a s 
c o m p l e t e ,  l o s t  t o  f o l l o w  u p ,  n o  s h o w ,  o r  o n g o i n g .

R e s u l t s :  3 3 2  p a t i e n t s  w e r e  t r e a t e d  f o r  P N I s  o v e r  t h e  s t u d y  p e r i o d .  T h e  a v e r a g e  a g e  w a s  4 2 ,  a n d  7 4 %  o f  t h e  p a -
t i e n t s  w e r e  m a l e .  3 2 . 8 %  o f  p a t i e n t s  h a d  p r i v a t e  h e a l t h  i n s u r a n c e ,  4 0 . 1 %  h a d  M e d i c a i d ,  9 . 9 %  h a d  M e d i c a r e ,  6 . 0 % 
w e r e  i n s u r e d ,  a n d  1 1 . 1 %  w e r e  c o v e r e d  u n d e r  L & I  f o r  a  w o r k - r e l a t e d  i n j u r y .  P a t i e n t s  c o v e r e d  u n d e r  L & I  c o m p l e t e d 
f o l l o w  u p  a t  t h e  h i g h e s t  r a t e  ( 7 5 . 7 % ) ,  f o l l o w e d  b y  p a t i e n t s  w i t h  p r i v a t e  i n s u r a n c e  ( 5 1 . 4 % ) .  P a t i e n t s  w h o  w e r e 
u n i n s u r e d  a n d  t h o s e  w i t h  M e d i c a i d  h a d  t h e  l o w e s t  r a t e s  o f  f o l l o w  u p  c o m p l e t i o n  ( 2 5 . 0 %  a n d  3 2 . 4 % ,  r e s p e c t i v e l y ) . 
7 0 %  o f  u n i n s u r e d  p a t i e n t s  a n d  5 3 . 4 %  o f  p a t i e n t s  w i t h  M e d i c a i d  w e r e  l o s t  t o  f o l l o w  u p  b e f o r e  c o m p l e t i n g  e l e c -
t r o d i a g n o s t i c  w o r k u p  o r  r e h a b i l i t a t i o n / t h e r a p y .  F i n d i n g s  a r e  s u m m a r i z e d  i n  F i g u r e  I .  C o m m o n  r e a s o n s  f o r  f o l l o w 
u p  a t t r i t i o n  i n c l u d e d  d i s t a n c e ,  l a c k  o f  t r a n s p o r t a t i o n ,  a n d  l a c k  o f  r e l i a b l e  t e l e c o m m u n i c a t i o n . 

C o n c l u s i o n :  T h e r e  i s  s i g n i f i c a n t  d i s p a r i t y  w h e n  e v a l u a t i n g  a c c e s s  a n d  u t i l i z a t i o n  o f  o u t p a t i e n t  c a r e  f o l l o w i n g  p e -
r i p h e r a l  n e r v e  i n j u r y .  F u r t h e r  r e s e a r c h  i s  w a r r a n t e d  t o  e v a l u a t e  p o t e n t i a l  i n t e r v e n t i o n s  a t  a n  i n s t i t u t i o n a l  l e v e l 
t o  m i t i g a t e  t h e  s o c i o e c o n o m i c ,  c u l t u r a l ,  a n d  g e o g r a p h i c  b a r r i e r s  f a c e d  b y  a t - r i s k  p a t i e n t s .
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L A C K  O F  P R E O P E R AT I V E  G O A L S  O F  C A R E  D I S C U S S I O N S  I N  I N J U R E D  O L D E R 
A D U LT S :  A  M I S S E D  O P P O R T U N I T Y  TO  P R O V I D E  G O A L- C O N C O R D A N T  C A R E

	 A L L E N  G I ,  K A P L A N  S ,  P O W E L S O N  E B ,  O ’ C O N N E L L  K M

B a c k g r o u n d :  O l d e r  a d u l t s  a r e  a t  r i s k  f o r  n o n - b e n e f i c i a l  e n d  o f  l i f e  t r e a t m e n t s  a f t e r  a  s e v e r e  i n j u r y .  P r e o p e r a t i v e 
g o a l s  o f  c a r e  d i s c u s s i o n s  ( G O C D )  a r e  e s s e n t i a l  t o  p r o v i d i n g  g o a l - c o n c o r d a n t  c a r e  t o  i n j u r e d  o l d e r  a d u l t s . 

M e t h o d s :  T h i s  w a s  a  c a s e - c o n t r o l  s t u d y  o f  i n j u r e d  a d u l t s  6 5  y e a r s  a n d  o l d e r  w h o  w e r e  a d m i t t e d  t o  H a r b o r v i e w 
M e d i c a l  C e n t e r  ( H M C )  f r o m  J a n u a r y  2 0 1 5  t o  D e c e m b e r  2 0 2 0 .  T h e  c o h o r t  o f  i n t e r e s t  i n c l u d e d  p a t i e n t s  w h o  u n d e r -
w e n t  s u r g i c a l  i n t e r v e n t i o n  a n d  d i e d  d u r i n g  t h e  i n d e x  h o s p i t a l i z a t i o n .  D e m o g r a p h i c s ,  i n j u r y  c h a r a c t e r i s t i c s ,  a n d 
p r e s e n c e  o f  g e r i a t r i c s / p a l l i a t i v e  c a r e  c o n s u l t a t i o n  w e r e  c o m p a r e d  b e t w e e n  p a t i e n t s  w h o  h a d  G O C D  d o c u m e n t e d 
p r e o p e r a t i v e l y  v e r s u s  p o s t o p e r a t i v e l y .   

R e s u l t s :  D u r i n g  t h e  s t u d y  p e r i o d  7 4 2 6  i n j u r e d  o l d e r  a d u l t s  w e r e  a d m i t t e d  t o  H M C .  O f  t h e  7 0 1  ( 9 . 4 % )  p a t i e n t s 
w h o  d i e d  d u r i n g  t h e  i n d e x  h o s p i t a l i z a t i o n ,  2 0 7  ( 2 9 . 5 % )  h a d  u n d e r g o n e  o p e r a t i v e  i n t e r v e n t i o n .   M e d i a n  a g e  w a s 
7 8  y e a r s  ( I Q R  7 2 – 8 3 0 )  a n d  6 9  ( 3 3 % )  p a t i e n t s  w e r e  w o m e n .  1 8 6  ( 8 9 . 9 % )  p a t i e n t s  h a d  a  d o c u m e n t e d  G O C D  d u r -
i n g  t h e  a d m i s s i o n ,  3 7  ( 1 9 . 9 % )  o c c u r r e d  p r e o p e r a t i v e l y  a n d  1 4 9  ( 8 0 . 1 % )  o c c u r r e d  p o s t o p e r a t i v e l y .  P a t i e n t s  w i t h 
p r e o p e r a t i v e  G O C D  h a d  s i m i l a r  i n j u r y  s e v e r i t y  s c o r e s  2 6  ( I Q R  1 8 - 4 3 )  v s .  2 6  ( I Q R  1 7 - 3 4 ) ,  p = 0 . 4 ,  l o n g e r  l e n g t h  o f 
s t a y  1 4  ( I Q R  5 - 2 9 )  v s .  8  ( I Q R  4 - 1 4 ) ,  p = 0 . 0 0 4 ,  a n d  w e r e  m o r e  l i k e l y  t o  h a v e  a  g e r i a t r i c s / p a l l i a t i v e  c a r e  c o n s u l t a -
t i o n  O R  3 . 0  ( 9 5 %  C I  1 . 2 - 8 . 5 )  c o m p a r e d  t o  p a t i e n t s  w i t h  p o s t o p e r a t i v e  G O C D .  T h e  p r e o p e r a t i v e  G O C D  g r o u p  h a d 
m o r e  t i m e  f r o m  a d m i s s i o n  t o  f i r s t  o p e r a t i o n  3 1  h o u r s  ( I Q R  6 - 6 5 )  v s .  1 3  ( I Q R  2 - 3 6 ) ,  p = 0 . 0 2 ,  a n d  s i m i l a r  t i m e  f r o m 
l a s t  o p e r a t i o n  t o  d e a t h  1 3 9  ( I Q R  7 5 - 3 3 3 )  v s .  1 3 4  ( I Q R  6 6 - 2 8 8 ) ,  p = 0 . 5  c o m p a r e d  t o  t h e  p o s t o p e r a t i v e  G O C D  g r o u p . 

C o n c l u s i o n s :  A  m i s s e d  o p p o r t u n i t y  f o r  p r e o p e r a t i v e  G O C D  w a s  i d e n t i f i e d  i n  8 2 %  o f  i n j u r e d  o l d e r  a d u l t s  w h o  d i e d 
i n  t h e  h o s p i t a l  a f t e r  s u r g i c a l  i n t e r v e n t i o n .  S t a n d a r d i z a t i o n  o f  p r e o p e r a t i v e  G O C D  t o  i n c l u d e  t e m p l a t e d  d o c u m e n -
t a t i o n  a n d  m u l t i d i s c i p l i n a r y  i n v o l v e m e n t  m a y  r e d u c e  i n v a s i v e  n o n - b e n e f i c i a l  e n d  o f  l i f e  t r e a t m e n t s . 

 

M A N A G E M E N T  O F  A C U T E  C H O L E C Y S T I T I S  D U R I N G  P R E G N A N C Y

H A N TO U L I  M N ,  D R O U L L A R D  D J ,  N A S H  M G ,  B E N S O N  L S ,  F L U M  D R ,  D AV I D S O N  G H

I n t r o d u c t i o n :  M a n a g e m e n t  o f  c h o l e c y s t i t i s  d u r i n g  p r e g n a n c y  b a l a n c e s  t h e  r i s k  o f  a d v e r s e  p r e g n a n c y  o u t c o m e s 
( A P O )  ( i . e . ,  p r e g n a n c y  l o s s  a n d  p r e t e r m  d e l i v e r y )  w i t h  s u r g e r y .  G u i d e l i n e s  r e c o m m e n d  c h o l e c y s t e c t o m y  r e g a r d l e s s 
o f  t r i m e s t e r  b u t  t h e  r i s k  o f  A P O  a c r o s s  t r i m e s t e r s  h a s  n o t  b e e n  c h a r a c t e r i z e d .  W e  c o m p a r e d  t h e  A P O  b e t w e e n 
p a t i e n t s  p r e s e n t i n g  w i t h  c h o l e c y s t i t i s  i n  d i f f e r e n t  t r i m e s t e r s  w h o  d i d / d i d  n o t  r e c e i v e  c h o l e c y s t e c t o m y .   

M e t h o d s :  R e t r o s p e c t i v e  c o h o r t  s t u d y  o f  c h o l e c y s t i t i s  d u r i n g  p r e g n a n c y  u s i n g  t h e  T r u v e n  M a r k e t S c a n  D a t a b a s e s 
( 2 0 0 7 - 2 0 1 9 ) .  W e  d e f i n e d  A P O ,  t r i m e s t e r s  ( T 1 ,  T 2 ,  T 3 )  o f  c h o l e c y s t i t i s  p r e s e n t a t i o n ,  a n d  c h o l e c y s t e c t o m y  u s i n g 
o u t p a t i e n t  a n d  i n p a t i e n t  c l a i m s  a n d  a  n o v e l  a l g o r i t h m  t o  d e t e r m i n e  g e s t a t i o n a l  a g e .

R e s u l t s :  A m o n g  3 , 2 7 7  p r e g n a n t  p a t i e n t s  w i t h  c h o l e c y s t i t i s ,  3 8 . 6 %  u n d e r w e n t  c h o l e c y s t e c t o m y  ( 4 9 . 8 %  o f  t h o s e 
p r e s e n t i n g  i n  T 1 ,  4 2 . 9 %  i n  T 2 ,  a n d  1 3 . 9 %  i n  T 3 ) .  I n  T 1 ,  p r e g n a n c y  l o s s  o c c u r r e d  i n  1 8 . 5 %  ( 9 5 %  C I :  1 5 . 8 - 2 1 . 7 )  o f 
p a t i e n t s  h a v i n g  c h o l e c y s t e c t o m y  ( N = 7 0 1 )  a n d  2 3 . 6 %  ( 9 5 %  C I :  2 0 . 6 - 2 7 )  o f  t h o s e  w i t h o u t  c h o l e c y s t e c t o m y  ( N = 7 0 7 ) . 
I n  T 1 ,  p r e t e r m  d e l i v e r y  o c c u r r e d  i n  1 2 . 4 %  ( 9 5 %  C I :  1 0 . 1 - 1 5 . 1 )  o f  p a t i e n t s  h a v i n g  c h o l e c y s t e c t o m y  ( N = 7 0 1 )  a n d 
1 1 %  ( 9 5 %  C I :  8 . 9 - 1 3 . 6 )  o f  t h o s e  w i t h o u t  c h o l e c y s t e c t o m y  ( N = 7 0 7 ) .

I n  T 2 ,  p r e g n a n c y  l o s s  o c c u r r e d  i n  1 . 6 %  ( 9 5 %  C I :  0 . 7 - 3 . 3 )  o f  p a t i e n t s  h a v i n g  c h o l e c y s t e c t o m y  ( N = 4 5 0 )  a n d  1 . 8 % 
( 9 5 %  C I :  1 - 3 . 4 )  o f  t h o s e  w i t h o u t  c h o l e c y s t e c t o m y  ( N = 5 9 8 ) .  I n  T 2 ,  p r e t e r m  d e l i v e r y  o c c u r r e d  i n  1 3 . 6 %  ( 9 5 %  C I : 
1 0 . 6 - 1 7 . 2 )  o f  p a t i e n t s  h a v i n g  c h o l e c y s t e c t o m y  ( N = 4 5 0 )  a n d  1 6 . 1 %  ( 9 5 %  C I :  1 3 . 3 - 1 9 . 3 )  o f  t h o s e  w i t h o u t  c h o l e c y s -
t e c t o m y  ( N = 5 9 8 ) .

I n  T 3 ,  p r e g n a n c y  l o s s  d i d  n o t  o c c u r ,  b u t  p r e t e r m  d e l i v e r y  o c c u r r e d  i n  7 %  ( 9 5 %  C I :  3 . 3 - 1 3 . 7 8 )  o f  p a t i e n t s  h a v i n g 
c h o l e c y s t e c t o m y  ( N = 1 1 4 )  a n d  1 6 %  ( 9 5 %  C I :  1 3 . 3 - 1 9 . 3 )  o f  t h o s e  w i t h o u t  c h o l e c y s t e c t o m y  ( N = 7 0 7 ) .

C o n c l u s i o n :  T h e  p r o f e s s i o n a l  s o c i e t y  r e c o m m e n d a t i o n  f o r  c h o l e c y s t e c t o m y  a c r o s s  t r i m e s t e r s  a p p e a r s  t o  b e  s u p -
p o r t e d  b y  t h e  o b s e r v e d ,  l o w e r  r a t e s  o f  A P O  w h e n  c h o l e c y s t e c t o m y  w a s  p e r f o r m e d .  G i v e n  t h e s e  f i n d i n g s ,  t h e 
r e l a t i v e  u n d e r u s e  o f  c h o l e c y s t e c t o m y  i n  T 3  c o m p a r e d  t o  o t h e r  t r i m e s t e r s  w a r r a n t s  f u r t h e r  i n v e s t i g a t i o n .  T h e s e 
f i n d i n g s  m a y  h e l p  i n d i v i d u a l i z e  s h a r e d  d e c i s i o n  m a k i n g  a c r o s s  t r i m e s t e r s . 
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A P P E N D I C E A L  N E O P L A S M  I N  T H E  M A N A G E M E N T  O F  A C U T E  A P P E N D I C I T I S 

T H E  C O D A  C O L L A B O R AT I V E

B a c k g r o u n d :  A n t i b i o t i c s  f o r  a c u t e  a p p e n d i c i t i s  i s  a  s a f e  a n d  e f f e c t i v e  a l t e r n a t i v e  t o  a p p e n d e c t o m y .  U n c e r t a i n t y 
r e m a i n s  s u r r o u n d i n g  t h e  i m p a c t  o f  m i s s e d  a p p e n d i c e a l  n e o p l a s m .  A m o n g  p a r t i c i p a n t s  o f  C O D A ,  w e  a i m e d  t o 
d e t e r m i n e  t h e  a c c u r a c y  o f  C T  f o r  a p p e n d i c e a l  n e o p l a s m ,  a n d  t o  d e s c r i b e  t h e  s t a g i n g  a n d  t i m i n g  o f  t h o s e  w i t h 
n e o p l a s m . 

M e t h o d s :  W e  p e r f o r m e d  a  p l a n n e d ,  s e c o n d a r y  a n a l y s i s  o f  p a r t i c i p a n t s  o f  C O D A ,  a  r a n d o m i z e d  t r i a l  w i t h  t w o 
p a r a l l e l  o b s e r v a t i o n a l  c o h o r t  s t u d i e s  c o n d u c t e d  a t  2 5  s i t e s  2 0 1 6 - 2 0 2 0 .  W e  d e s c r i b e  d e m o g r a p h i c ,  r a d i o g r a p h i c , 
c l i n i c a l ,  a n d  p a t h o l o g i c  c h a r a c t e r i s t i c s  a m o n g  t h o s e  w i t h  a p p e n d i c e a l  n e o p l a s m .  W e  u s e d  d e s c r i p t i v e  s t a t i s t i c s 
t o  c a l c u l a t e  n e o p l a s m  p r e v a l e n c e  a n d  P P V / N P V  o f  C T  i m a g i n g .  

R e s u l t s :  A m o n g  8 1 6 8  s c r e e n e d  p a t i e n t s  ( m e a n - a g e  3 8 . 5 y ,  5 3 %  m a l e ) ,  C T  c o n c e r n i n g  f o r  n e o p l a s m  w a s  n o t e d  i n 
1 1 1 ,  w i t h  a  s u b s e t  o f  2 3  f o r  w h o m  p a t h o l o g y  d a t a  w a s  a v a i l a b l e .  B a s e d  o n  t h i s  s u b s e t ,  C T  P P V  f o r  a p p e n d i c e a l 
n e o p l a s m  w a s  2 2 %  ( 9 . 7 7 % - 4 1 . 6 % ,  C I 9 5 % ) .  A m o n g  4 1 7 3  p a t i e n t s  ( m e a n - a g e  3 6 . 9 y ,  5 6 %  m a l e )  w h o  p a r t i c i p a t e d  i n 
r a n d o m i z e d  o r  o b s e r v a t i o n a l  c o m p o n e n t s  o f  C O D A ,  C T  N P V  w a s  9 9 %  ( 9 9 . 0 % - 9 9 . 2 % ,  C I 9 5 % ) .  A m o n g  2 0 6 2  p a t i e n t s 
f o r  w h o m  i n i t i a l  m a n a g e m e n t  d a t a  w e r e  a v a i l a b l e ,  1 2  ( m e a n - a g e  4 6 y ,  r a n g e  2 1 - 7 4 y ,  5 0 %  m a l e )  h a d  a p p e n d i c e a l 
n e o p l a s m  ( 0 . 5 8 % ,  0 . 2 5 % - 0 . 9 1 % ,  C I 9 5 % ) ,  i n c l u d i n g  s e v e n  ( 0 . 6 9 % ,  0 . 3 3 % - 1 . 0 % ,  C I 9 5 % )  w h o  u n d e r w e n t  a p p e n d e c t o m y 
a t  i n d e x  a d m i s s i o n  a n d  f i v e  ( 0 . 4 8 % ,  0 . 1 8 % - 0 . 7 8 % ,  C I 9 5 % )  w h o  u n d e r w e n t  a n t i b i o t i c s  m a n a g e m e n t  ( F i g u r e ) .  F o r 
p a t i e n t s  w h o  u n d e r w e n t  a n t i b i o t i c s  i n i t i a l l y ,  m e a n  t i m e - t o - d i a g n o s i s  w a s  1 1 4 d  ( r a n g e  3 6 - 2 3 2 d )  a n d  m e a n  f o l l o w -
u p  t i m e  f o r  a n t i b i o t i c s  a r m s  w a s  6 5 5 d  ( I Q R 1 9 8 d ) .  C a n c e r  s t a g e  i n  p a t i e n t s  w h o  u n d e r w e n t  a n t i b i o t i c s  i n i t i a l l y 
w a s  I  o r  l e s s .  N o n e  f r o m  e i t h e r  t r e a t m e n t  g r o u p  h a d  a  s t a g e  g r e a t e r  t h a n  I I B . 

C o n c l u s i o n s :  M i s s e d  n e o p l a s m  i n  p a t i e n t s  u n d e r g o i n g  a n t i b i o t i c s  f o r  a p p e n d i c i t i s  w a s  r a r e  a n d  c a n c e r  s t a g i n g 
w a s  s i m i l a r  b e t w e e n  t h o s e  i d e n t i f i e d  a t  i n d e x  a d m i s s i o n  f o r  a p p e n d i c i t i s  o r  s u b s e q u e n t l y .  A l t h o u g h  C T  h a s  h i g h 
N P V  a n d  l o w  P P V  f o r  n e o p l a s m ,  i t s  v a l u e  o f  r o u t i n e  u s e  f o r  t h i s  p u r p o s e  r e m a i n s  t o  b e  d e t e r m i n e d .

F i g u r e .  A p p e n d i c e a l  n e o p l a s m  p a t h o l o g y  t y p e s

D E V E LO P M E N T  O F  A  LO W - C O S T,  S M A R T P H O N E - C O M PAT I B L E
V I R T U A L  R E A L I T Y  S Y S T E M  F O R  H E A LT H C A R E  A P P L I C AT I O N S

TA S L A K I A N  E N ,  N G  A ,  B E R A R D O - C AT E S  A ,  L I U  Y,  M I L L E R  E A

B a c k g r o u n d :  V i r t u a l  R e a l i t y  ( V R )  d i s t r a c t i o n  t h e r a p y  i s  e f f e c t i v e  i n  r e d u c i n g  p a i n  a n d  a n x i e t y  d u r i n g  r o u t i n e  w o u n d 
c a r e ,  p h y s i c a l  t h e r a p y ,  a n d  s m a l l  c l i n i c  p r o c e d u r e s .  I t  h a s  b e e n  p r e d i c t e d  t o  r e s u l t  i n  s i g n i f i c a n t  c o s t  s a v i n g s  i n 
h o s p i t a l i z e d  p a t i e n t s .  H o w e v e r ,  w i d e s p r e a d  a d o p t i o n  o f  V R  i n  h e a l t h c a r e  h a s  b e e n  l i m i t e d  b y  a f f o r d a b i l i t y ,  a c -
c e s s i b i l i t y ,  t e c h n o l o g i c a l  l i t e r a c y ,  a n d  s a n i t i z a t i o n  b e t w e e n  u s e s .  W e  c r e a t e d  a  n o v e l  V R  s y s t e m  t h a t  i s  l o w - c o s t , 
e a s y  t o  s a n i t i z e ,  a n d  c a n  u s e  a n y  s m a r t p h o n e .

M e t h o d s :  O u r  V R  s y s t e m  f e a t u r e s  a  h e a d s e t  c o m p r i s e d  o f  t e n  i n t e r l o c k i n g  e t h y l e n e - v i n y l  a c e t a t e  ( E V A )  f o a m 
p i e c e s  c u t  u s i n g  a  C O 2  l a s e r .  I t  i s  m o d e l e d  t o  f i t  a l l  N a t i o n a l  I n s t i t u t e  f o r  O c c u p a t i o n a l  S a f e t y  a n d  H e a l t h  ( N I O S H ) 
A n t h r o p o m e t r i c  H e a d f o r m s .  T w o  b i c o n v e x  l e n s e s  c a n  b e  p o s i t i o n e d  t o  m a t c h  t h e  u s e r ’ s  i n t e r p u p i l l a r y  d i s t a n c e . 
A n  a d j u s t a b l e  r e a r  e l a s t i c  s t r a p  a l l o w s  f o r  h a n d s - f r e e  h e a d s e t  u s a g e  a n d  s t a b i l i t y .  A  s m a r t p h o n e  i s  i n s e r t e d  i n t o 
t h e  h e a d s e t .  A n y  c o m m e r c i a l l y  a v a i l a b l e  V R  a p p l i c a t i o n  m a y  b e  u s e d . 

R e s u l t s :  T h i s  V R  s y s t e m  o v e r c o m e s  m a n y  o f  t h e  b a r r i e r s  l i m i t i n g  t h e  u s e  o f  V R  i n  h e a l t h c a r e .  T h e  s i n g l e - u n i t 
c o s t  i s  l e s s  t h a n  $ 6 .  T h e  f o a m  m a t e r i a l  a l l o w s  p i e c e s  t o  b e  c l e a n e d  w i t h  s a n i t i z i n g  w i p e s .  T h e  i n t e r l o c k i n g  d e s i g n 
o f  i t s  p i e c e s  a r e  e a s y  t o  r e a s s e m b l e .  T h e  n e a r  u b i q u i t y  o f  s m a r t p h o n e s  i n c r e a s e s  a c c e s s i b i l i t y ,  e l i m i n a t i n g  t h e 
c o m p l e x  s e t u p ,  d e d i c a t e d  p e r s o n n e l  t r a i n i n g ,  a n d  l o n g - t e r m  m a i n t e n a n c e  r e q u i r e d  o f  t r a d i t i o n a l  V R  s y s t e m s .

C o n c l u s i o n s :  D e v e l o p i n g  a  l o w - c o s t ,  a c c e s s i b l e ,  a n d  e a s y  t o  c l e a n  V R  s y s t e m  i s  k e y  t o  d i s s e m i n a t i n g  V R - b a s e d 
t h e r a p i e s  a c r o s s  h e a l t h c a r e  s e t t i n g s .  S y s t e m s  c u r r e n t l y  u s e d  r e q u i r e  e x p e n s i v e  h e a d s e t s ,  h a n d h e l d  c o n t r o l l e r s , 
g a m i n g  c o m p u t e r s ,  s t a t e - o f  t h e - a r t  g r a p h i c s  c a r d s ,  a n d  s i g n i f i c a n t  s t o r a g e  s p a c e  a n d  m a i n t e n a n c e .  T h i s  n o v e l 
V R  s y s t e m  m i n i m i z e s  t h e s e  o b s t a c l e s  f o r  h o s p i t a l -  a n d  c l i n i c - b a s e d  s e t t i n g s .  W e  a r e  c u r r e n t l y  c o n d u c t i n g  p i l o t 
s t u d i e s  t o  e x a m i n e  t h e  e f f i c a c y  o f  o u r  V R  s y s t e m  i n  r e d u c i n g  p a i n  a n d  a n x i e t y  f o r  c l i n i c - b a s e d  p r o c e d u r e s  a n d 
t o  e x p l o r e  t h e  s a f e t y  o f  i n d e p e n d e n t  u s e  i n  t h e  h o m e  s e t t i n g .
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T R A U M A  C H E S T  T U B E  M A N A G E M E N T:  P R A C T I C E ,  P O P U L AT I O N ,  &  O U TC O M E 
H E T E R O G E N E I T Y  A N D  D E V E LO P M E N T  O F  T H E  H A R B O R V I E W  P R OTO C O L

W E Y K A M P  M ,  B I LO D E A U  K ,  H A R U TA  A ,  L I N N A U  K ,  O ’ K E E F E  G ,  R O B I N S O N  B R H

I n t r o d u c t i o n :  V a r i a b i l i t y  e x i s t s  r e g a r d i n g  t h e  m a n a g e m e n t  o f  c h e s t  t u b e s  p l a c e d  a f t e r  i n j u r y  d u e  t o  a  l a c k  o f 
p r a c t i c e  g u i d e l i n e s .  I n c o n s i s t e n c y  i n  p r a c t i c e  h a s  b e e n  i m p l i c a t e d  i n  d e l a y s  i n  c a r e  a d v a n c e m e n t  l e a d i n g  t o  v a r i -
a b i l i t y  i n  o u t c o m e s  a n d  r e s o u r c e  u t i l i z a t i o n .  W e  s o u g h t  t o  u n d e r s t a n d  c u r r e n t  o u t c o m e s  a t  a  l e v e l - o n e  t r a u m a 
c e n t e r  w i t h o u t  a  c h e s t  t u b e  m a n a g e m e n t  p r o t o c o l  a n d  h y p o t h e s i z e d  t h a t  t h e s e  o u t c o m e s  w o u l d  v a r y  b a s e d  o n 
p a t i e n t  p h e n o t y p e . 

M e t h o d s :  W e  r e v i e w e d  t h e  H a r b o r v i e w  t r a u m a  r e g i s t r y  f o r  c o n s e c u t i v e  p a t i e n t s ,  f r o m  J u l y  2 0 2 0  -  J a n u a r y  2 0 2 1 , 
w h o  r e c e i v e d  c h e s t  t u b e s  f o r  t r a u m a - r e l a t e d  i n d i c a t i o n s  ( n = 1 5 2 ) .  P a t i e n t s  w e r e  e x c l u d e d  i f :  y o u n g e r  t h a n  1 8 , 
c h e s t  t u b e  f o r  n o n - t r a u m a  i n d i c a t i o n ,  c h e s t  t u b e  p l a c e d  a t  a n  o u t s i d e  f a c i l i t y ,  t h e y  h a d  m u l t i p l e  t h o r a c i c  o p e r a -
t i o n s ,  o r  d i e d  p r i o r  t o  c h e s t  t u b e  r e m o v a l .  D e m o g r a p h i c  a n d  c h e s t - t u b e  r e l a t e d  d a t a  w e r e  c o l l e c t e d  p e r t a i n i n g  t o 
p l a c e m e n t ,  m a n a g e m e n t - r e l a t e d  o u t c o m e s ,  a n d  c o m p l i c a t i o n s .  D e s c r i p t i v e  s t a t i s t i c s  w e r e  a p p l i e d  a s  w e r e  W e l c h 
t w o  s a m p l e  t - t e s t s  f o r  c o m p a r i n g  g r o u p s .   

R e s u l t s :  1 0 0  p a t i e n t s  m e t  i n c l u s i o n  c r i t e r i a .  P a t i e n t s  h a d  m e a n  I S S  o f  2 5 . 2 ,  m e c h a n i c a l  v e n t i l a t i o n  r a t e  o f  5 5 % , 
a n d  a  7 : 3  r a t i o  o f  b l u n t  t o  p e n e t r a t i n g  m e c h a n i s m  o f  i n j u r y .  M e a n  i n d w e l l i n g  c h e s t  t u b e  d u r a t i o n  w a s  5 . 0  d a y s 
( d ) ;  s h o r t e r  d u r a t i o n s  w e r e  m e a s u r e d  i n  p a t i e n t s  w i t h  i s o l a t e d  c h e s t  i n j u r i e s  a t  3 . 9  d  ( p < 0 . 0 5 ) .  M e c h a n i c a l  v e n t i -
l a t i o n  w a s  a s s o c i a t e d  w i t h  l o n g e r  c h e s t  t u b e  d u r a t i o n s  t h a n  n o n - v e n t i l a t e d  p a t i e n t s  a t  5 . 7  v s .  4 . 0  d  ( p < 0 . 0 5 ) .  N o 
d i f f e r e n c e  i n  i n d w e l l i n g  c h e s t  t u b e  d u r a t i o n  o r  c h e s t  r a d i o g r a p h  u t i l i z a t i o n  w a s  d e t e c t e d  b e t w e e n  p a t i e n t s  w i t h 
a  p n e u m o t h o r a x  a n d  t h o s e  w i t h  h e m o t h o r a x / h e m o p n e u m o t h o r a x .  R a t e s  o f  e m p y e m a  ( 5 % )  r e t a i n e d  h e m o t h o r a x 
( 1 4 % )  a n d  n e e d  f o r  c h e s t  t u b e  r e p l a c e m e n t  ( 4 . 2 % )  w e r e  c o n s i s t e n t  w i t h  p u b l i s h e d  l i t e r a t u r e . 

C o n c l u s i o n :  R a t e  o f  c a r e  p r o g r e s s i o n  a n d  r e s o u r c e  u t i l i z a t i o n  r e l a t e d  t o  t r a u m a  c h e s t  t u b e s  i s  v a r i a b l e  a n d 
a s s o c i a t e d  w i t h  w e l l - d e f i n e d  p a t i e n t  f a c t o r s .  I n s t i t u t i o n a l  p r o t o c o l  d e v e l o p m e n t  r e p r e s e n t s  a n  o p p o r t u n i t y  t o 
m i n i m i z e  v a r i a b i l i t y  a n d  l e v e r a g e  d i f f e r e n c e s  i n  p a t i e n t  p h e n o t y p e  t o  i m p r o v e  e f f i c i e n c y  a n d  r e s o u r c e  u t i l i z a t i o n . 

C L I N I C A L  O U TC O M E S  O F  A  D I A G N O S T I C  A N D  M A N A G E M E N T  P R OTO C O L  F O R 
P O P L I T E A L  A R T E R Y  E N T R A P M E N T  S Y N D R O M E  AT  A  L A R G E  R E F E R R A L  C E N T E R

G H A F FA R I A N  A A ,  N K A N S A H  R ,  Q U I R O G A  E ,  T R A N  N ,  S TA R N E S  B W,  S I N G H  N

B a c k g r o u n d :  P o p l i t e a l  A r t e r y  E n t r a p m e n t  S y n d r o m e  ( P A E S )  i s  a  r a r e  c l i n i c a l  e n t i t y  w i t h o u t  a  s t a n d a r d i z e d  a l g o -
r i t h m  f o r  d i a g n o s i s .  O u r  o b j e c t i v e  w a s  t o  e v a l u a t e  c l i n i c a l  o u t c o m e s  u s i n g  a  u n i q u e  d i a g n o s i s  a n d  m a n a g e m e n t 
a l g o r i t h m  f o r  P A E S .   

M e t h o d s :  W e  r e t r o s p e c t i v e l y  r e v i e w e d  p a t i e n t s  d i a g n o s e d  w i t h  P A E S  a t  a  s i n g l e  i n s t i t u t i o n  b e t w e e n  2 0 1 3  a n d 
2 0 2 1 .  D e m o g r a p h i c s ,  p h y s i c a l  e x a m  f i n d i n g s ,  n o n - i n v a s i v e  i m a g i n g  r e s u l t s ,  a n d  a n g i o g r a m s  w e r e  a s s e s s e d  t o 
v a l i d a t e  a  d i a g n o s t i c  a n d  m a n a g e m e n t  a l g o r i t h m  ( F i g u r e  1 ) . 

R e s u l t s :  T h i r t y  e x t r e m i t i e s  i n  2 0  p a t i e n t s  w e r e  t r e a t e d  f o r  P A E S .  T h e  m e a n  a g e  w a s  2 7  a n d  7 3 . 3 %  w e r e  f e m a l e . 
2 3 %  o f  e x t r e m i t i e s  h a d  u n d e r g o n e  p r i o r  f a s c i o t o m i e s  f o r  p r e s u m e d  c h r o n i c  e x e r t i o n a l  c o m p a r t m e n t  s y n d r o m e 
b e f o r e  r e f e r r a l .  P h y s i c a l  e x a m i n a t i o n  r e v e a l e d  a  d e c r e m e n t  i n  p e d a l  p u l s e  w i t h  p r o v o c a t i v e  m a n e u v e r s  i n  9 0 % 
o f  t r e a t e d  l i m b s .  N o n i n v a s i v e  s t u d i e s  t o  i n c l u d e  t r e a d m i l l  e x e r c i s e  t e s t i n g  r e v e a l e d  a  m e a n  A B I  d r o p  o f  0 . 2 8  a n d 
p o s i t i o n a l  d u p l e x  d e m o n s t r a t e d  p e a k  s y s t o l i c  v e l o c i t y  i n c r e a s e  b y  a  m e a n  r a t i o  o f  2 . 0 9  w i t h  p r o v o c a t i v e  m a n e u -
v e r s .  D i a g n o s t i c  a r t e r i o g r a p h y  w a s  p e r f o r m e d  i n  a l l  p a t i e n t s  a n d  r e v e a l e d  w e l l - d e v e l o p e d  c o l l a t e r a l s  i n  1 0 0 % 
o f  t r e a t e d  l i m b s  a n d  c o m p l e t e  e f f a c e m e n t  o f  t h e  p o p l i t e a l  a r t e r y  w i t h  a c t i v e  p r o v o c a t i v e  m a n e u v e r s .  S u r g i c a l 
e x p o s u r e  o c c u r r e d  v i a  a  p o s t e r i o r  a p p r o a c h  u s i n g  a  v e r t i c a l  i n c i s i o n  a n d  i n t r a o p e r a t i v e  c o m p l e t i o n  d u p l e x  w a s 
p e r f o r m e d  i n  a l l  c a s e s .  A r t e r i a l  r e c o n s t r u c t i o n  w a s  r e q u i r e d  i n  2  p a t i e n t s  w h o  p r e s e n t e d  w i t h  a n  o c c l u d e d  p o p l i t e a l 
a r t e r y .  M e d i a n  o p e r a t i v e  t i m e  w a s  8 7  m i n u t e s  a n d  9 0 %  w e r e  d i a g n o s e d  w i t h  t y p e  I I I  P A E S .  9 5 %  w e r e  d i s c h a r g e d 
o n  p o s t - o p e r a t i v e  d a y  1 .  W o u n d  c o m p l i c a t i o n s  o c c u r r e d  i n  4  l i m b s  a n d  i n c l u d e d  s e r o m a  a n d  h y p e r t r o p h i c  s c a r -
r i n g .  A l l  p a t i e n t s  e x p e r i e n c e d  s y m p t o m a t i c  r e l i e f  w i t h  m e d i a n  f o l l o w - u p  o f  4  m o n t h s . 

C o n c l u s i o n s :  W e  r e p o r t  1 0 0 %  t e c h n i c a l  a n d  c l i n i c a l  s u c c e s s  i n  p a t i e n t s  w i t h  P A E S  d i a g n o s e d  a n d  m a n a g e d  u s -
i n g  o u r  c l i n i c a l  a l g o r i t h m .  D y n a m i c  a n g i o g r a p h y  t o  c o n f i r m  t h e  d i a g n o s i s  a n d  i n t r a o p e r a t i v e  d u p l e x  t o  c o n f i r m 
c o m p l e t e  s u r g i c a l  r e l e a s e  a r e  e s s e n t i a l  f o r  s u c c e s s f u l  c l i n i c a l  o u t c o m e . 

MIKE WEYKAMP, MD	
Research  Res ident

Research  Interests :  Hemorrhag ic  shock ,  pre -hosp i ta l  t rauma care ,
and care  o f  combat  casua l t ies

Facul ty  Mentor :  Bryce  Robinson ,  MD,  MS

Medica l  School :  Duke  Univers i ty  School  o f  Medic ine

Hometown:  Grand Rap ids ,  MI 	  

	 AMIR  GHAFFARIAN,  MD	
Vascu lar  Surgery  R4

Research  Interests :  C l in i ca l  outcomes  research 

Facul ty  Mentor :   N i ten  S ingh ,  MD

Medica l  School :  Un ivers i ty  o f  Utah 

 	 Hometown:  Sa l t  Lake  C i ty ,  UT 
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D I V E R T I C U L I T I S  F E E L S  L I K E  A  L I F E  S E N T E N C E

S I M S  DT,  D R O U L L A R D  D J ,  H A N TO U L I  M N ,  LO I S  AW,  S T R AT E  L L ,  R E A D  T E ,  F L U M  D R ,  K R A N E  M K

B a c k g r o u n d :  A f t e r  a n  e p i s o d e  o f  a c u t e  d i v e r t i c u l i t i s ,  m a n y  p a t i e n t s  e x p e r i e n c e  c h r o n i c  o r  r e c u r r e n t  s y m p t o m s 
t h a t  a d v e r s e l y  a f f e c t  t h e i r  q u a l i t y  o f  l i f e .  U n d e r s t a n d i n g  t h e s e  i s s u e s  i s  k e y  t o  i m p r o v i n g  c l i n i c a l  c o m m u n i c a t i o n 
a n d  p a t i e n t - c e n t e r e d  r e s e a r c h .  I n  t h i s  s t u d y ,  w e  a i m  t o  c h a r a c t e r i z e  e l e m e n t s  o f  t h e  p a t i e n t  e x p e r i e n c e  w i t h 
d i v e r t i c u l i t i s  t h a t  p a t i e n t s  f e e l  a r e  u n d e r - r e c o g n i z e d . 

M e t h o d s :  W e  c o n d u c t e d  a  s u r v e y  o f  m e m b e r s  o f  d i v e r t i c u l i t i s  s u p p o r t  g r o u p s  o n  F a c e b o o k  f r o m  F e b r u a r y  t h r o u g h 
A p r i l  2 0 2 0 .  P a r t i c i p a n t s  w e r e  i n v i t e d  t o  t a k e  a n  a n o n y m o u s  w e b  s u r v e y  i n  w h i c h  p a r t i c i p a n t s  w e r e  a s k e d :  “ W h a t 
w o u l d  y o u  l i k e  d o c t o r s  a n d  r e s e a r c h e r s  t o  k n o w  a b o u t  y o u r  e x p e r i e n c e s  w i t h  d i v e r t i c u l a r  d i s e a s e ? ”  A l l  r e s p o n s e s 
w e r e  e v a l u a t e d  b y  t w o  c o d e r s  ( D S  a n d  D D )  u s i n g  t h e m a t i c  a n a l y s i s . 

R e s u l t s :  A  t o t a l  o f  5 6 4  r e s p o n s e s  w e r e  a n a l y z e d  a n d  t h r e e  c o n s i s t e n t  t h e m e s  e m e r g e d :  ( 1 )  N e e d  f o r  d i e t a r y  r e c o m -
m e n d a t i o n s ;  ( 2 )  I n c o n s i s t e n t  i n f o r m a t i o n  f r o m  p r o v i d e r s ;  ( 3 )  U n d e r - r e c o g n i t i o n  o f  q u a l i t y - o f - l i f e  i m p a c t .  ( T a b l e  1 )

C o n c l u s i o n :  P a t i e n t s  w i t h  d i v e r t i c u l i t i s  p e r c e i v e  a  n e e d  f o r  m o r e  d e t a i l e d  d i e t a r y  r e c o m m e n d a t i o n s ,  m o r e  c o n s i s -
t e n t  i n f o r m a t i o n  f r o m  t h e i r  p r o v i d e r s ,  a n d  b e t t e r  r e c o g n i t i o n  o f  t h e i r  q u a l i t y - o f - l i f e  i s s u e s .  F u t u r e  w o r k  s h o u l d 
e v a l u a t e  d i e t a r y  i n t e r v e n t i o n s ,  i m p r o v e  p a t i e n t  e d u c a t i o n  m a t e r i a l s ,  a n d  p r i o r i t i z e  p a t i e n t  r e p o r t e d  o u t c o m e s . 
U n d e r s t a n d i n g  t h e s e  e x p e r i e n c e s  i s  k e y  t o  d e v e l o p i n g  s t r a t e g i e s  t o  i m p r o v e  p a t i e n t - c e n t e r e d  c a r e .

S O C I A L  V U L N E R A B I L I T Y  I N D E X :  A  VA L U A B L E  TO O L  TO 
I D E N T I F Y  Y O U T H  AT  H I G H  R I S K  F O R  G U N -V I O L E N C E ?

K W O N  E G ,  R I C E -TO W N S E N D  S E ,  N E H R A  D

B a c k g r o u n d :  W e  a i m e d  t o  u n d e r s t a n d  t h e  r e l a t i o n s h i p  b e t w e e n  c o m m u n i t y - l e v e l  s o c i a l  v u l n e r a b i l i t y  m e a s u r e d 
b y  t h e  s o c i a l  v u l n e r a b i l i t y  i n d e x  ( S V I )  a n d  p e d i a t r i c  t r a u m a  m e c h a n i s m  t y p e  a n d  o u t c o m e s .

M e t h o d s :  A l l  i n j u r e d  p e d i a t r i c  t r a u m a  p a t i e n t s  ( ≤ 1 7  y e a r s )  c a r e d  f o r  a t  a  s i n g l e  i n s t i t u t i o n  o v e r  a  1 0 - y e a r  p e r i o d 
( 2 0 1 1 - 2 0 2 0 )  w e r e  i d e n t i f i e d  u s i n g  t h e  i n s t i t u t i o n a l  t r a u m a  r e g i s t r y  a n d  d e m o g r a p h i c  a n d  i n j u r y - r e l a t e d  c h a r -
a c t e r i s t i c s  c o l l e c t e d .  O u t - o f - s t a t e  p a t i e n t s  w e r e  e x c l u d e d .  S V I  w a s  d e t e r m i n e d  f o r  e a c h  z i p - c o d e  u s i n g  t h e  C D C 
I n d i c e s  a n d  H o u s i n g  a n d  U r b a n  D e v e l o p m e n t  z i p - c o d e  c r o s s w a l k  f i l e s  t o  c a l c u l a t e  w e i g h t e d  S V I .  T h e  i n d i c e s  a r e 
r e p o r t e d  b y  c o m p o s i t e  s c o r e  a n d  f o u r  s u b c a t e g o r i e s :  s o c i o e c o n o m i c ,  h o u s e h o l d  c o m p o s i t i o n / d i s a b i l i t y ,  m i n o r i t y /
l a n g u a g e ,  a n d  h o u s i n g  t y p e / t r a n s p o r t a t i o n .  U n i v a r i a t e  a n d  m u l t i v a r i a t e  a n a l y s e s  w e r e  p e r f o r m e d  u s i n g  m u l t i n o -
m i a l  l o g i s t i c  r e g r e s s i o n  a d j u s t i n g  f o r  i n d i v i d u a l  p a t i e n t  c h a r a c t e r i s t i c s .

R e s u l t s :  5 , 4 9 5  p e d i a t r i c  t r a u m a  p a t i e n t s  w e r e  i n c l u d e d ,  a n d  i n j u r y  m e c h a n i s m  d i f f e r e d  b y  a g e .  T w e n t y - t w o  p e r c e n t 
o f  p a t i e n t s  h a d  h i g h  s o c i a l  v u l n e r a b i l i t y  ( > 7 5 t h  p e r c e n t i l e )  a n d  1 5 . 9 %  h a d  l o w  s o c i a l  v u l n e r a b i l i t y  ( ≤ 2 5 t h  p e r c e n -
t i l e ) .  S V I  w a s  m o s t  s t r o n g l y  a s s o c i a t e d  w i t h  g u n - r e l a t e d  i n j u r i e s  w i t h  t h i s  c o h o r t  h a v i n g  s i g n i f i c a n t l y  h i g h e r  S V I 
s u b i n d e x  s c o r e s  i n  t h e  s o c i o e c o n o m i c ,  m i n o r i t y / l a n g u a g e  a n d  h o u s i n g  t y p e / t r a n s p o r t a t i o n  c a t e g o r i e s  ( p < 0 . 0 0 1 ) . 
A m o n g s t  o l d e r  a d o l e s c e n t s ,  e v e r y  1 0 t h  p e r c e n t i l e  i n c r e a s e  i n  m i n o r i t y / l a n g u a g e  a n d  h o u s i n g  t y p e / t r a n s p o r t a -
t i o n  S V I  w a s  a s s o c i a t e d  w i t h  a  1 7 . 8 %  ( p = 0 . 0 0 1 )  a n d  2 3 . 5 %  ( p < 0 . 0 0 1 )  h i g h e r  c h a n c e  r e s p e c t i v e l y ,  o f  i n j u r y  d u e  t o 
g u n s  c o m p a r e d  t o  m o t o r  v e h i c l e / m o t o r c y c l e  c r a s h  ( M V C / M C C ) .  I n  a d d i t i o n ,  a d o l e s c e n t s  w h o  w e r e  m a l e ,  B l a c k , 
a n d  t h o s e  w i t h  s u b s t a n c e  u s e  d i s o r d e r  o r  M e d i c a i d  i n s u r a n c e  w e r e  m o r e  l i k e l y  t o  p r e s e n t  w i t h  g u n - r e l a t e d  i n j u r y 
( R R R  =  3 . 5 ,  1 6 . 3 ,  2 . 5 ,  1 . 8 ;  p  <  0 . 0 5 )  a n d  a s s a u l t  ( R R R  =  2 . 5 ,  4 . 1 ,  3 . 0 ,  2 . 2 ;  p  <  0 . 0 1 )  t h a n  M V C / M C C .

C o n c l u s i o n s :  C o m m u n i t y - l e v e l  s o c i a l  v u l n e r a b i l i t y ,  m e a s u r e d  b y  S V I ,  i s  c o r r e l a t e d  w i t h  p e d i a t r i c  t r a u m a  m e c h a -
n i s m .  T h o s e  l i v i n g  i n  t h e  h i g h e s t  S V I  a r e a s  a r e  a t  s i g n i f i c a n t l y  h i g h e r  r i s k  o f  i n j u r y  d u e  t o  g u n s .  T h e  S V I  m a y 
p r o v i d e  d i r e c t i o n  f o r  c o m m u n i t y - l e v e l  i n t e r v e n t i o n s  t o  d e c r e a s e  g u n  v i o l e n c e .

DEION SIMS, BS	
Medica l  S tudent  M3

Research  Interests :  Pat ient  reported  outcomes , 
pat ient -centered  care ,  hea l th  d ispar i t ies 

Facul ty  Mentor :  Mukta  K .  Krane ,  MD

Medica l  School :  Un ivers i ty  o f  Wash ington  School  o f  Medic ine

Hometown:  Nashv i l le ,  TN	  

	 EUSTINA KWON,  MD,  MPH	
Research  Fe l low

Research  Interests :  Hea l th  d ispar i t ies  in  ped iat r i c 
co lorecta l  surgery  and ped iat r i c  t rauma

Facul ty  Mentor :  Samuel  R ice -Townsend,  MD

Medica l  School :  Penn State  Co l lege  of  Medic ine

 	 Hometown:  Newport  News ,  VA
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A R T I F I C I A L  I N T E L L I G E N C E  TO  A N T I C I PAT E  S E P S I S
I N  C R I T I C A L LY  I L L  T R A U M A  PAT I E N T S

S T E R N  K E ,  S T E WA R T  T R ,  H U  J ,  B E N I  C E ,  B R A K E N R I D G E  S C ,  T E R E D E S A I  A M ,  O ’ K E E F E  G E

B a c k g r o u n d :  S e p s i s  i s  a s s o c i a t e d  w i t h  s i g n i f i c a n t  m o r b i d i t y  a n d  m o r t a l i t y  i n  t h e  t r a u m a  p o p u l a t i o n .   A r t i f i c i a l 
i n t e l l i g e n c e  ( A I )  i s  a n  e m e r g i n g  s t r a t e g y  f o r  e a r l y  d e t e c t i o n  o f  s e p s i s .  T h e  o b j e c t i v e  o f  t h i s  s t u d y  w a s  t o  d e v e l o p 
a n  A I - b a s e d  r o u n d i n g  t o o l  t h a t  i d e n t i f i e s  c r i t i c a l l y  i l l  t r a u m a  p a t i e n t s  w i t h i n  2 4  h o u r s  o f  s e p s i s  o n s e t .  

M e t h o d s :  W e  p e r f o r m e d  a  r e t r o s p e c t i v e  a n a l y s i s  o f  d a t a  c o l l e c t e d  f r o m  t h e  e l e c t r o n i c  h e a l t h  r e c o r d s  o f  c r i t i c a l l y 
i n j u r e d  a d u l t s  p r e s e n t i n g  t o  a  s i n g l e  l e v e l  1  t r a u m a  c e n t e r  f r o m  2 0 1 2  t h r o u g h  2 0 1 9 .   W e  c o m p a r e d  t h e  p e r f o r m a n c e 
o f  t w o  m a c h i n e  l e a r n i n g  t e c h n i q u e s :  E x t r e m e  G r a d i e n t  B o o s t  ( X G B o o s t )  a n d  r e c u r r e n t  n e u r a l  n e t w o r k s  ( R N N ) ,  t o 
p r e d i c t  a  b i n a r y  s e p s i s  e v e n t  w i t h i n  2 4 - h o u r s  o f  a  7 : 0 0  A M  r e f e r e n c e  t i m e .   T h e  f o l l o w i n g  f e a t u r e s  w e r e  e x p l o r e d 
i n  a  g r o u p - w i s e  f a s h i o n :  h o u r l y  v i t a l  s i g n s ,  a d m i s s i o n  p h y s i o l o g y ,  l a b  v a l u e s ,  a n d  c u m u l a t i v e  a n e s t h e s i a  h o u r s 
a n d  b l o o d  p r o d u c t s .   M o d e l s  w e r e  t r a i n e d  u s i n g  5 - f o l d  c r o s s  v a l i d a t i o n ,  t a r g e t i n g  a  f a l s e  p o s i t i v e  f r a c t i o n  o f 
≤ 3 0 % .   P e r f o r m a n c e  t o  p r e d i c t  s e p s i s  o n s e t  w a s  m e a s u r e d  u s i n g  t h e  A U C ,  s e n s i t i v i t y ,  s p e c i f i c i t y ,  a n d  t h e  F 1  s c o r e .  

R e s u l t s :  T h e r e  w e r e  2 , 8 0 2  p a t i e n t  r e c o r d s  t h a t  m e t  i n c l u s i o n  c r i t e r i a .   I n  t h e  t r a i n i n g  c o h o r t  ( n  =  1 2 6 3 ,  o b s e r -
v a t i o n s  =  3 4 7 , 5 2 0 ) ,  t h e  m e d i a n  a g e  w a s  5 1  y e a r s  ( I Q R  3 1 ,  6 5 ) ,  7 3 %  w e r e  m a l e ,  t h e  m e d i a n  i n j u r y  s e v e r i t y  s c o r e 
w a s  2 9  ( I Q R  2 1 ,  3 8 ) ,  a n d  2 0 2  ( 1 6 % )  d e v e l o p e d  s e p s i s .   T h e  X G B o o s t  a n d  R N N  m o d e l s  t r a i n e d  o n  h o u r l y  v i t a l  s i g n s 
p r e d i c t e d  s e p s i s  w i t h  a n  A U C  o f  0 . 7 1  ( S n  5 5 % ,  S p  7 3 % ) ,  a n d  A U C  o f  0 . 7 0  ( S n  5 8 % ,  S p  7 1 % ) ,  r e s p e c t i v e l y .   A  R N N 
d e v e l o p e d  u s i n g  v i t a l  s i g n s  a n d  c u m u l a t i v e  e x p o s u r e s  p r e d i c t e d  s e p s i s  o n s e t  w i t h  a n  A U C  o f  0 . 7 7  ( S n  6 8 % ,  S p  7 2 % ) .  

C o n c l u s i o n s :  I n  a  c o h o r t  o f  c r i t i c a l l y  i l l  t r a u m a  p a t i e n t s ,  c r u d e  A I  m o d e l s  p r e d i c t e d  a n  i m p e n d i n g  s e p s i s  e v e n t 
w i t h  m o d e r a t e  a c c u r a c y .   A n  A I - i n f o r m e d  r o u n d i n g  t o o l  m a y  b e  u s e f u l  f o r  s e p s i s  m o n i t o r i n g  a n d  s c r e e n i n g  o n c e 
v a l i d a t e d .  

A  N O R M A L  P H Y S I C A L  E X A M  D O E S  N OT  R E L I A B LY  E XC L U D E  VA S C U L A R  I N J U R Y 
R E Q U I R I N G  R E PA I R  F O L LO W I N G  P E N E T R AT I N G  U P P E R  E X T R E M I T Y  T R A U M A

H E M I N G WAY  J F,  YA N G  AW,  G E T N E T  R ,  T R A N  N ,  S TA R N E S  B W,  Q U I R O G A  E ,  S I N G H  N

B a c k g r o u n d :  A l t h o u g h  c u r r e n t  W e s t e r n  T r a u m a  A s s o c i a t i o n  g u i d e l i n e s  r e c o m m e n d  t h e  u s e  o f  t h e  p h y s i c a l  e x a m 
a n d  b r a c h i a l - b r a c h i a l  i n d e x  i n  t h e  i n i t i a l  e v a l u a t i o n  o f  p e n e t r a t i n g  u p p e r  e x t r e m i t y  t r a u m a ,  t h e i r  a c c u r a c y  i n 
d e t e c t i n g  u p p e r  e x t r e m i t y  v a s c u l a r  i n j u r i e s  h a s  n o t  b e e n  v a l i d a t e d .

M e t h o d s :  A  r e t r o s p e c t i v e  r e v i e w  o f  a l l  p a t i e n t s  p r e s e n t i n g  t o  o u r  l e v e l  I  t r a u m a  c e n t e r  w i t h  p e n e t r a t i n g  u p p e r 
e x t r e m i t y  t r a u m a  a n d  c o n c e r n  f o r  v a s c u l a r  i n j u r y  b e t w e e n  2 0 1 7 - 2 0 1 9  w a s  p e r f o r m e d .  D e m o g r a p h i c  d a t a ,  c l i n i c a l 
f e a t u r e s ,  p r o c e d u r a l  d e t a i l s ,  a n d  o u t c o m e s  w e r e  r e c o r d e d .

R e s u l t s :  A  t o t a l  o f  9 6  p a t i e n t s  ( 8 2 %  m a l e ) ,  w i t h  a  m e a n  a g e  o f  3 6  ( r a n g e  1 - 8 4 ) ,  m e t  i n c l u s i o n  c r i t e r i a .  5 1  p a t i e n t s 
( 5 3 % )  h a d  c l i n i c a l l y  s i g n i f i c a n t  v a s c u l a r  i n j u r i e s  r e q u i r i n g  o p e r a t i v e  e x p l o r a t i o n  o r  r e p a i r ,  w i t h  4 9  ( 9 6 % )  u n d e r g o -
i n g  o p e n  r e p a i r .  T h e  r a d i a l  a n d  u l n a r  a r t e r i e s ,  a l o n e  o r  i n  c o m b i n a t i o n ,  w e r e  i n j u r e d  i n  2 4  p a t i e n t s  ( 4 7 % ) ,  w i t h 
t h e  b r a c h i a l  a r t e r y  i n j u r e d  i n  2 1  ( 4 1 % ) .  T h e  r e m a i n d e r  o f  i n j u r i e s  o c c u r r e d  i n  t h e  a x i l l a r y  ( n = 5 ,  1 0 % )  o r  d i s t a l 
s u b c l a v i a n  a r t e r i e s  ( n = 1 ,  2 % ) .  P a t i e n t s  w i t h  v a s c u l a r  i n j u r i e s  r e q u i r i n g  r e p a i r  d i d  n o t  h a v e  s i g n i f i c a n t l y  ( P > . 0 5 ) 
h i g h e r  r a t e s  o f  a m p u t a t i o n  ( 2 %  v s .  0 % )  o r  3 0 - d a y  m o r t a l i t y  ( 2 %  v e r s u s  4 % ) .  A l t h o u g h  d i f f e r e n c e s  w e r e  n o t e d  i n 
t h e  r a t e  o f  p h y s i c a l  e x a m  a b n o r m a l i t i e s ,  w i t h  a l l  3  e x a m  f i n d i n g s  d e m o n s t r a t i n g  a  h i g h  s p e c i f i c i t y  a n d  p o s i t i v e 
p r e d i c t i v e  v a l u e  i n  d e t e c t i n g  v a s c u l a r  i n j u r y  a f t e r  p e n e t r a t i n g  t r a u m a ,  t h e  s e n s i t i v i t y  a n d  n e g a t i v e  p r e d i c t i v e 
v a l u e  ( N P V )  o f  e a c h  w a s  l o w  ( T a b l e  I ) .  T h e  s e n s i t i v i t y  a n d  N P V  o f  a n  a b n o r m a l  v a s c u l a r  e x a m  w e r e  o n l y  0 . 7 1  a n d 
0 . 7 3 ,  r e s p e c t i v e l y .

C o n c l u s i o n s :  W h i l e  v a s c u l a r  i n j u r i e s  i n  p e n e t r a t i n g  u p p e r  e x t r e m i t y  t r a u m a  a r e  m o r e  l i k e l y  t o  h a v e  p h y s i c a l  e x a m 
a b n o r m a l i t i e s ,  u n l i k e  i n  l o w e r  e x t r e m i t y  t r a u m a ,  a  n o r m a l  p h y s i c a l  e x a m  i s  n o t  s u f f i c i e n t  i n  e x c l u d i n g  c l i n i c a l l y 
s i g n i f i c a n t  v a s c u l a r  i n j u r i e s .  C u r r e n t  g u i d e l i n e s  s h o u l d  t h e r e f o r e  b e  r e v i s e d ,  a s  t h e  p h y s i c a l  e x a m  i s  n o t  r e l i a b l e 
a s  a n  i n i t i a l  s c r e e n i n g  t o o l .
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T32  Research  Fe l low ,  T rans la t iona l  Research  in  T rauma and 
Cr i t i ca l  Care  Fe l lowsh ip
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P O S TO P E R AT I V E  O P I O I D  P R E S C R I B I N G  A M O N G  S U R G E O N S
A N D  T H E  I M PA C T  O F  A  S Y S T E M - W I D E  I N T E R V E N T I O N

Z H A N G  I Y,  W O N G  E S ,  R O S E N  J R ,  G O R D O N  D B ,  F L U M  D R ,  L I A O  J M

B a c k g r o u n d :  T o  s u p p o r t  s u r g e o n s  a n d  o t h e r  c l i n i c i a n s  i n  j u d i c i o u s  o p i o i d  p r e s c r i b i n g ,  t h e  U n i v e r s i t y  o f  W a s h -
i n g t o n  i m p l e m e n t e d  i n  N o v e m b e r  2 0 1 7  a  s y s t e m - w i d e  e l e c t r o n i c  m e d i c a l  r e c o r d  ( E M R )  i n t e r v e n t i o n  l i m i t i n g  n e w 
o p i o i d  p r e s c r i p t i o n s  t o  4 2  p i l l s ,  b a s e d  o n  s t a t e  M e d i c a i d  p o l i c i e s .  T h e  i m p a c t  o f  t h i s  i n t e r v e n t i o n  i s  u n k n o w n .

M e t h o d s :  W e  u s e d  2 0 1 6 - 2 0 2 0  d a t a  f r o m  t h e  U n i v e r s i t y  o f  W a s h i n g t o n  a n d  H a r b o r v i e w  M e d i c a l  C e n t e r  o n  o p i o i d -
n a ï v e  p a t i e n t s  t o  e x a m i n e  p o s t o p e r a t i v e  o p i o i d  p r e s c r i b i n g  ( q u a n t i t y  o f  p i l l s  p r e s c r i b e d  a t  d i s c h a r g e ) .  W e  c o n -
d u c t e d  a  q u a s i - e x p e r i m e n t a l  i n t e r r u p t e d  t i m e  s e r i e s  a n a l y s i s  ( I T S A )  t o  i n v e s t i g a t e  t h e  i m p a c t  o f  t h e  2 0 1 7  i n t e r -
v e n t i o n  o n  p o s t o p e r a t i v e  p r e s c r i b i n g ,  a d j u s t i n g  f o r  p a t i e n t  a g e ,  s e x ,  r a c e ,  e t h n i c i t y ,  E l i x h a u s e r  i n d e x ,  c h r o n i c 
p a i n ,  c a n c e r ,  s u r g e r y  d i v i s i o n ,  a n d  p o s t o p e r a t i v e  l e n g t h  o f  s t a y .

R e s u l t s :  O u r  s a m p l e  i n c l u d e d  6 3 , 4 6 4  s u r g i c a l  e n c o u n t e r s ,  s p a n n i n g  G e n e r a l  S u r g e r y  ( 2 6 % ) ,  O r t h o p e d i c s  ( 2 0 % ) , 
a n d  o t h e r  s p e c i a l t i e s .  P a t i e n t s  w e r e  5 2 %  f e m a l e ,  8 0 %  W h i t e ,  w i t h  a  m e a n  a g e  o f  5 3 .  O v e r a l l ,  8 1 %  w e r e  p r e s c r i b e d 
o p i o i d s  a t  d i s c h a r g e ,  w i t h  v a r y i n g  a d j u n c t s  ( 7 3 %  a c e t a m i n o p h e n ,  3 0 %  N S A I D s ,  7 %  g a b a p e n t i n ) .  T h e  m e a n  p r e -
s c r i b e d  o p i o i d  q u a n t i t y  d e c r e a s e d  f r o m  3 7  ±  3 2  p i l l s  i n  2 0 1 6  t o  1 7  ±  1 8  i n  2 0 2 0 .  T h i s  t r e n d  w a s  s e e n  a c r o s s  s p e -
c i a l t i e s ,  t h o u g h  a m o u n t s  v a r i e d ,  w i t h  O r t h o p e d i c s  g e n e r a l l y  p r e s c r i b i n g  t h e  m o s t  a n d  O p h t h a l m o l o g y  t h e  l e a s t . 
T h e  p r o p o r t i o n  o f  p r e s c r i p t i o n s  e x c e e d i n g  t h e  4 2 - q u a n t i t y  l i m i t  d e c r e a s e d  f r o m  3 5 %  i n  2 0 1 6  t o  5 %  i n  2 0 2 0 .  I n 
t h e  I T S A ,  t h e  E M R  i n t e r v e n t i o n  w a s  a s s o c i a t e d  w i t h  a  c h a n g e  o f  - 8 . 4  o p i o i d  p i l l s  p e r  p r e s c r i p t i o n  i n  t h e  m o n t h 
s u b s e q u e n t  t o  t h e  i n t e r v e n t i o n  ( p  <  0 . 0 0 1 ) ,  a f t e r  w h i c h  t h e  q u a n t i t y  p r e s c r i b e d  c o n t i n u e d  t o  d e c r e a s e  a t  r a t e s 
s i m i l a r  t o  t h e  p r e - i n t e r v e n t i o n  p e r i o d .

C o n c l u s i o n s :  T h e r e  w a s  a  d e c r e a s e  i n  o p i o i d  p r e s c r i b i n g  a m o n g  s u r g e o n s  a t  a  l a r g e  a c a d e m i c  h o s p i t a l  s y s t e m 
f r o m  2 0 1 6  t o  2 0 2 0 ,  w i t h  a  s y s t e m - w i d e  E M R  i n t e r v e n t i o n  c o n t r i b u t i n g  i m m e d i a t e  e f f e c t s .  T h e s e  f i n d i n g s  p o s e  i m -
p l i c a t i o n s  f o r  h o s p i t a l  s y s t e m s  a n d  l e a d e r s  s e e k i n g  t o  a d d r e s s  t h e  o p i o i d  c r i s i s  v i a  j u d i c i o u s  c l i n i c i a n  p r e s c r i b i n g .

D I A LY S I S - D E P E N D E N T  PAT I E N T S  H AV E  I N C R E A S E D  R I S K 
O F  M Y O C A R D I A L  I N FA R C T I O N  A N D  P E R I - O P E R AT I V E 

D E AT H  F O L LO W I G  C A R OT I D  R E VA S C U L A R I Z AT I O N

S A L D A N A - R U I Z  N ,  A H M A D  M ,  D E E R Y  S E ,  S C H E R M E R H O R N  M , 
S O D E N  P,  S M I T H  M ,  S I N G H  N ,  A N D  Z E T T E R VA L L  S L

O b j e c t i v e :  D i a l y s i s - d e p e n d e n t  p a t i e n t s  h a v e  b e e n  r e p o r t e d  t o  h a v e  h i g h  r a t e s  o f  s t r o k e  a n d  d e a t h  f o l l o w i n g  c a -
r o t i d  r e v a s c u l a r i z a t i o n ;  h o w e v e r ,  r e c e n t  d a t a  s u g g e s t s  t h a t  o u t c o m e s  m a y  b e  b e t t e r  t h a n  p r e v i o u s l y  s u r m i s e d . 
W e  a i m e d  t o  s t u d y  o u t c o m e s  f o l l o w i n g  t h e  t r e a t m e n t  o f  s y m p t o m a t i c  a n d  a s y m p t o m a t i c  c a r o t i d  s t e n o s i s  u s i n g 
T C A R  a m o n g  d i a l y s i s - d e p e n d e n t  p a t i e n t s .

M e t h o d s :  T h e  V a s c u l a r  Q u a l i t y  I n i t i a t i v e  w a s  u t i l i z e d  t o  a s s e s s  a l l  p a t i e n t s  u n d e r g o i n g  T C A R .  O u t c o m e s  w e r e 
c o m p a r e d  b e t w e e n  d i a l y s i s - d e p e n d e n t  p a t i e n t s  a n d  t h o s e  w h o  w e r e  n o t .  P a t i e n t s  w i t h  a s y m p t o m a t i c  a n d  s y m p -
t o m a t i c  c a r o t i d  s t e n o s i s  w e r e  a s s e s s e d  s e p a r a t e l y .  U n i v a r i a t e  a n d  m u l t i v a r i a b l e  a n a l y s i s  u s i n g  m u l t i v a r i a b l e 
l o g i s t i c  r e g r e s s i o n  a n d  c o x  r e g r e s s i o n  m o d e l s  w e r e  u t i l i z e d .

R e s u l t s :  A  t o t a l  o f  2 0 , 9 2 7  p a t i e n t s  u n d e r g o i n g  T C A R  w e r e  i d e n t i f i e d  f r o m  2 0 1 6  t o  2 0 2 1 .  A m o n g  p a t i e n t s  w i t h  a s y m p -
tomat ic  carot id  s tenos is  12 ,275  (98 .6%)  were  not  on  d ia lys is  and 173  pat ients  (1 .4%)  were  on  d ia lys is .  Among pat ients 
w i t h  s y m p t o m a t i c  c a r o t i d  s t e n o s i s  8 , 3 4 8  ( 9 8 . 5 % )  w e r e  n o t  o n  d i a l y s i s ,  a n d  1 2 8  p a t i e n t s  ( 1 . 5 % )  w e r e  o n  d i a l y s i s . 
A m o n g  a s y m p t o m a t i c  a n d  s y m p t o m a t i c  p a t i e n t s ,  d i a l y s i s  w a s  n o t  a s s o c i a t e d  w i t h  a n  i n c r e a s e d  r i s k  o f  p e r i o p e r a t i v e 
s t r o k e  o r  T I A  ( T a b l e  1 ) .  A s y m p t o m a t i c  d i a l y s i s - d e p e n d e n t  p a t i e n t s  h a d  i n c r e a s e d  r i s k  o f  p e r i - o p e r a t i v e  m o r t a l i t y 
( 0 . 7  %  v s  4 . 6 % ,  p - v a l u e  < 0 . 0 0 1 ) ,  m y o c a r d i a l  i n f a r c t i o n  ( 0 . 5 %  v s  2 . 3 % ,  p - v a l u e  0 . 0 0 2 ) ,  a n d  c a r d i a c  c o m p l i c a t i o n s 
( 1 . 9 %  v  4 . 6 % ,  p - v a l u e  0 . 0 1 1 ) .  A l l  d i a l y s i s  p a t i e n t s  h a d  i n c r e a s e d  r i s k s  o f  p r o l o n g e d  l e n g t h  o f  s t a y .  A f t e r  a d j u s t -
m e n t ,  a s y m p t o m a t i c  p a t i e n t s  r e m a i n e d 
a t  i n c r e a s e d  o d d s  o f  p e r i - o p e r a t i v e 
m o r t a l i t y  ( O R  5 . 8  [ 9 5 %  C I  2 . 2 - 1 5 . 0 ] ) , 
s troke/mortal i ty  (OR 2.9  [95% CI  1 .2-6.8] ) , 
m y o c a r d i a l  i n f a r c t i o n  ( O R  3 . 3  [ 9 5 %  C I 
1 . 1 - 9 . 2 ] ) ,  a n d  o v e r a l l  c a r d i a c  c o m p l i c a -
t i o n s  ( O R  2 . 2  [ 9 5 %  C I  1 . 1 - 4 . 6 ) ] .

Conclus ion:  Per ioperat ive  revascu lar i za -
t ion outcomes among d ia lys is -dependent 
p a t i e n t s  u n d e r g o i n g  T C A R  f o r  c a r o t i d 
a r t e r y  s t e n o s i s  d e m o n s t r a t e  a c c e p t a b l e 
s t r o k e  a n d  T I A ,  w h e n  c o m p a r e d  t o  n o n -
d i a l y s i s  p a t i e n t s .  S i m i l a r  t o  p r e v i o u s 
s tud ies  s tudy ing  carot id  endarterectomy 
a n d  c a r o t i d  a r t e r y  s t e n t i n g ,  d i a l y s i s  d e -
p e n d e n c e  i s  a s s o c i a t e d  w i t h  i n c r e a s e d 
r i s k  o f  m y o c a r d i a l  i n f a r c t i o n  a n d  p e r i -
o p e r a t i v e  m o r t a l i t y  f o l l o w i n g  T C A R . 

IRENE ZHANG, MD	
Research  Res ident

Research  Interests :  Surg ica l  outcomes ,  hea l th  sys tems,  and  dec is ion  sc ience

Facul ty  Mentors :  Dav id  R .  F lum,  MD,  MPH and 
Joshua  M.  L iao ,  MD,  MSc ,  UW Department  o f  Medic ine

Medica l  School :  Harvard  Medica l  School 

Hometown:  Las  Vegas ,  NV 	 Disscussant :  G iana  H.  Dav idson ,  MD,  MPH	  
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Vascu lar  Surgery  Fe l low

Research  Interests :  Per iphera l  ar ter ia l  d i sease  and l imbs  sa lvage , 
d ia lys i s  access ,  vascu lar  t rauma and surg ica l  hea l thcare  d ispar i t ies

Facul ty  Mentor :  Sara  Zet terva l l  MD,  MPH

Medica l  School :  Un ivers i ty  o f  Rochester  School  o f  Medic ine  and Dent is t ry

Disscussant :  Nam T .  Tran ,  MD 	 Hometown:  Los  Ange les ,  CA
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T E M P E R AT U R E  S E N S I T I V I T Y  A F T E R  B U R N  I N J U R Y : 
A  B U R N  M O D E L  S Y S T E M  N AT I O N A L  D ATA B A S E  H OT  TO P I C

O H  J G ,  M A D I S O N  C ,  F LOT T  G ,  B R O W N S O N  E G ,  S I B B E T T  S ,  S E E K  C , 
C A R R O U G H E R  G J ,  R YA N  C M ,  KO WA L S K E  K ,  G I B R A N  N S ,  S T E WA R T  B T

B a c k g r o u n d :  P e o p l e  l i v i n g  w i t h  b u r n  i n j u r y  o f t e n  r e p o r t  t e m p e r a t u r e  s e n s i t i v i t y .  H o w e v e r ,  i t s  e p i d e m i o l o g y  a n d 
a s s o c i a t i o n s  w i t h  h e a l t h - r e l a t e d  q u a l i t y  o f  l i f e  ( H R Q O L )  a r e  u n k n o w n .  W e  a i m e d  t o  c h a r a c t e r i z e  t e m p e r a t u r e 
s e n s i t i v i t y  a n d  d e t e r m i n e  i t s  i m p a c t  o n  H R Q O L  t o  i n f o r m  p a t i e n t  e d u c a t i o n  a f t e r  r e c o v e r y  f r o m  b u r n  i n j u r y . 

M e t h o d s :  W e  u s e d  t h e  m u l t i c e n t e r ,  l o n g i t u d i n a l  B u r n  M o d e l  S y s t e m  N a t i o n a l  D a t a b a s e  t o  a s s e s s  t e m p e r a t u r e 
s e n s i t i v i t y  a t  6 ,  1 2  a n d  2 4  m o n t h s  a f t e r  b u r n  i n j u r y .  C h i - s q u a r e  a n d  K r u s k a l - W a l l i s  t e s t s  d e t e r m i n e d  d i f f e r e n c e s 
i n  p a t i e n t  a n d  i n j u r y  c h a r a c t e r i s t i c s .  M u l t i v a r i a b l e ,  m u l t i - l e v e l  g e n e r a l i z e d  l i n e a r  r e g r e s s i o n  m o d e l s  d e t e r m i n e d 
t h e  a s s o c i a t i o n  o f  t e m p e r a t u r e  s e n s i t i v i t y  w i t h  S a t i s f a c t i o n  w i t h  L i f e  S c a l e  ( S W L )  s c o r e s  a n d  V e t e r a n s  R A N D  1 2 
( V R - 1 2 )  p h y s i c a l  ( P C S )  a n d  m e n t a l  h e a l t h  s u m m a r y  ( M C S )  c o m p o n e n t  s c o r e s . 

R e s u l t s :  T h e  c o h o r t  c o m p r i s e d  6 3 7  p a r t i c i p a n t s .  T w o  t h i r d s  ( 6 6 % )  e x p e r i e n c e d  t e m p e r a t u r e  s e n s i t i v i t y .  T h e y  h a d 
l a r g e r  b u r n s  ( 1 2 %  T B S A ,  I Q R  4 - 3 0  v s  5 %  T B S A ,  I Q R  2 - 1 5 ;  p < 0 . 0 0 0 1 ) ,  r e q u i r e d  m o r e  g r a f t i n g  ( 5 %  T B S A ,  I Q R  1 - 1 9  v s 
2 %  T B S A ,  I Q R  0 - 6 ;  p < 0 . 0 0 0 1 ) ,  a n d  h a d  h i g h e r  i n t e n s i t y  o f  p r u r i t u s  a t  d i s c h a r g e  ( 1 1 %  s e v e r e  v s  5 %  s e v e r e ;  p = 0 . 0 0 2 ) . 
A f t e r  a d j u s t i n g  f o r  c o n f o u n d i n g  v a r i a b l e s ,  t e m p e r a t u r e  s e n s i t i v i t y  w a s  s t r o n g l y  a s s o c i a t e d  w i t h  l o w e r  S W L  ( O R  - 3 . 2 , 
9 5 %  C I  - 5 . 2 ,  - 1 . 1 )  a n d  M C S  ( O R  - 4 . 0 ,  9 5 %  C I  - 6 . 9 ,  - 1 . 2 )  a t  6 - m o n t h s  ( F i g u r e  1 ) .  T e m p e r a t u r e  s e n s i t i v i t y  d e c r e a s e d 
o v e r  t i m e  ( 4 3 %  a t  d i s c h a r g e ,  4 %  a t  2 4 - m o n t h s )  a n d  w a s  n o t  a s s o c i a t e d  w i t h  p o o r e r  H R Q O L  a t  1 2  a n d  2 4  m o n t h s . 

C o n c l u s i o n :  T e m p e r a t u r e  s e n s i t i v i t y  i s  c o m m o n  a f t e r  b u r n  i n j u r y  a n d  a s s o c i a t e d  w i t h  w o r s e  S W L  a n d  M C S  d u r i n g 
t h e  f i r s t  y e a r  a f t e r  i n j u r y .  H o w e v e r ,  t e m p e r a t u r e  s e n s i t i v i t y  s e e m s  t o  i m p r o v e  a n d  b e  l e s s  i n t r u s i v e  o v e r  t i m e .

F i g u r e  1 .  M u l t i v a r i a b l e  l i n e a r  r e g r e s s i o n  o f  t e m p e r a t u r e  s e n s i t i v i t y  w i t h  q u a l i t y - o f - l i f e  m e a s u r e s 

L inear  regress ion model  demonstrat ing tem-
perature  sens i t i v i ty  was  s t rong ly  assoc iated 
w i t h  l o w e r  S W L  a n d  M C S  a t  6 - m o n t h s .  T h e 
regress ion model  inc ludes pat ient  and in jury 
c h a r a c t e r i s t i c s  t h a t  w e r e  d e t e r m i n e d  t o  b e 
s i g n i f i c a n t l y  d i f f e r e n t  w i t h i n  o u r  p o p u l a -
t i o n  ( b u r n  s i z e ,  g r a f t  p e r c e n t a g e ,  l o c a t i o n 
o f  b u r n ,  i n t e n s i t y  o f  p r u r i t u s ,  a m p u t a t i o n , 
p r e - i n j u r y  M C S ) ,  c o m o r b i d  c o n d i t i o n s  t h a t 
w e r e  d e t e r m i n e d  t o  b e  s i g n i f i c a n t l y  d i f -
f e r e n t  w i t h i n  o u r  p o p u l a t i o n  ( d e p r e s s i o n 
a n d  a n x i e t y )  a l o n g  w i t h  r e v i e w  o f  s y s t e m 
components  that  may  impact  qua l i t y  o f  l i fe . 
A  p - v a l u e  o f  < 0 . 0 1 7  i n d i c a t e s  s i g n i f i c a n c e 
t o  a c c o u n t  f o r  m u l t i p l e  h y p o t h e s i s  t e s t i n g .

JAMIE OH, MD, MS	
Genera l  Surgery  R4

Research  Interests :  T rauma and burn  outcomes  research , 
wound hea l ing  t ranscr iptomics

Facul ty  Mentors :  Barc lay  S tewart ,  MD,  PhD,  MPH and Nico le  G ibran ,  MD
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PREVIOUS SCHILLING LECTURERS
2021 | ROBIN S. MCLEOD, MD, FRCS(C), Professor in Department of Surgery and the Institute of Health Policy, 

Management and Evaluation, and Vice Chair of Quality and Performance at University of Toronto

2020 | NO EVENT DUE TO COVID19 PANDEMIC

2019 | MARY HAWN, MD, MPH, Professor of Surgery, Stanford Medicine and Chair of the Department of Surgery,  

Stanford University

2018 | CAPRICE C. GREENBERG, MD, MPH, Professor of Surgery, Morgridge Distinguished Chair in Health Services Research,  

Director, Wisconsin Surgical, Outcomes Research Program, Vice Chair of Research in the Department of Surgery,  

University of Wisconsin–Madison

2017 | DIANA L. FARMER, MD, Chair and Pearl Stamps, Stewart Professor, Department of Surgery,  

University of California–Davis, Surgeon–in–Chief, UC Davis Children’s Hospital

2016 | MELINA R. KIBBE, MD, FACS, FAHA, Professor and Vice Chair for Research,  

Edward G. Elcock Professor of Surgical Research, Department of Surgery, Northwestern University

2015 | WALTER J. PORIES, MD, Professor of Surgery, Biochemistry and Kinesiology, Brody School of Medicine,  

East Carolina University, North Carolina

2014 | TIMOTHY R. BILLIAR, MD, George Vance Foster Professor & Chair, Department of Surgery, University of Pittsburgh

2013 | ANTHONY ATALA, MD, Director of the Wake Forest Institute for Regenerative Medicine,  

The W.H. Boyce Professor & Chair of the Department of Urology at Wake Forest University

2012 | GERALD FRIED, MD, FRCS(C), FACS, Professor of Surgery and Gastroenterology,  

Adair Family Chair of Surgical Education, Montreal General Hospital

2011 | JULIE A. FREISCHLAG, MD, The William Stewart Halsted Professor, Chair,  

Department of Surgery, Surgeon–in–Chief, The Johns Hopkins Hospital, Baltimore, MD

2010 | JEFFREY B. MATTHEWS, MD, Dallas B. Phemister Professory of Surgery, Chair, Department of Surgery,  

Dean for Clinical Affairs, Biological Sciences Division, The University of Chicago

2009 | MICHAEL W. MULLHOLLAND, MD, PHD, Frederick A. Coller Distinguished Professor of Surgery,  

Chair, Department of Surgery, University of Michigan School of Medicine

2008 | TIMOTHY J. EBERLEIN, MD, Bixby Professor and Chair, Department of Surgery, Washington University School of Medicine

2007 | SHUKRI F. KHURI, MD, MS (HON.), Professor of Surgery, Harvard Medical School, Chief, Cardiothoracic Surgery,  

VA Boston Healthcare System, Vice Chairman, Department of Surgery, Brigham and Women’s Hospital

2006 | RICHARD H. BELL, JR., MD, Professor and Chair of Surgery, Feinberg School of Medicine, Northwestern University

2005 | BARBARA L. BASS, MD, Professor of Surgery, Maryland University School of Medicine

2004 | MICHAEL T. LONGAKER, MD, Director of Children’s Surgical Research in the Department of Surgery, Stanford University School of Medicine

2003 | MICHAEL G. SARR, MD, Professor of Surgery, Mayo Clinic Rochester

2002 | ORI D. ROTSTEIN, MD, Peter A. Crossgrove Chair in General Surgery, The University of Toronto

2001 | JOHN MANNICK, MD, Moseley Distinguished Professor of Surgery, Harvard Medical School, Brigham & Women’s Hospital

2000 | LAZAR J. GREENFIELD, MD, Frederick A. Coller Professor and Chairman, Department of Surgery, The University of Michigan

1999 | SAMUEL A. WELLS JR., MD, FACS, Executive Director, American College of Surgeons

1998 | HAILE T. DEBAS, MD, Chancellor and Dean, School of Medicine, University of California at San Francisco

1997 | MURRAY F. BRENNAN, MD, Alfred P. Sloan Chair in Surgery, Memorial Sloan-Kettering Cancer Center

1996 | RICHARD L. SIMMONS, MD, Vance Foster Professor and Chair, Department of Surgery, University of Pittsburgh

1995 | JUDAH FOLKMAN, MD, Julia Dyckman Andrus Professor of Pediatric Surgery, Harvard Medical School
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The Helen and John Schilling Lecture is an annual lecture 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 in honor of her husband, John.
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