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surgical residency training at the Peter Bent Brigham Hospital in Boston. He then
joined the faculty at Harvard before accepting the position of the Chair for the
Department of Surgery at the University of Oregon. In 1964, Dr. Dunphy accepted
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Dr. Dunphy was president of the Society of University Surgeons, the American
Surgical Association, and the American College of Surgeons. He received honorary
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Dr. Dunphy was renowned for excellence in many aspects of surgery, with a special
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his day, and was greatly admired and respected by his colleagues and residents. Dr.
Dunphy conducted research in wound healing at a basic level. Dr. Dunphy strongly
believed that prospective academic surgeons should become grounded in basic
science, and he was one of the first surgical leaders in the United States to obtain an
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the University of Michigan. Dr. Waljee earned her undergraduate and master’s degrees in public health
at the University of Michigan and her medical degree at Emory University. She completed her General
Surgery residency training and residency training in Plastic and Reconstructive Surgery at the University
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ROBOTIC REPAIR OF MODERATE-SIZED VENTRAL HERNIA IS ASSOCIATED WITH SUPERIOR SHORTTERM OUTCOMES COMPARED TO OPEN TECHNIQUES
Fayyaz Ahamed, Mark Anderson MD, and Jonathan Carter, MD, FACS
Objective: To compare outcomes of robotic versus open repair for moderate-sized ventral hernias.
Background: Despite development of robotic techniques, many ventral hernias suitable for robotic
repair continue to be performed open.
Methods: From 2017-2020, patient characteristics and 30-day outcomes for ventral hernias at our
center were prospectively collected as part of the National Surgical Quality Improvement Project. We
studied hernias suitable for robotic repair: elective, midline, 3-10 cm of rectus separation, no prior
mesh, no loss of domain, and no need for skin excision. Robotic or open repair was performed by
surgeon or patient preferences. The primary outcome was serious complications, defined as ClavienDindo score 2+. Secondary outcomes were operative time, hospitalization, and readmissions.
Results: There were 55 robotic and 34 open repairs. Patient characteristics, co-morbidities, and hernia
features did not differ significantly between groups, except for more immunosuppressed patients in the
open group (8 versus 4 patients, p=0.029). The fascia was closed in all, with underlay mesh in the
majority. Operative time averaged 161+82 (open) versus 154+60 minutes (robotic), p=NS. Serious
complications occurred after 6 open and 1 robotic repair, p=0.003. Surgical site infection occurred after
4 open, but no robotic repair, p=0.004. Hospitalization averaged 4.3+2.8 days after open and 1.5+1.4
days after robotic repair, p<0.001. Readmission occurred after 5 open and 1 robotic repair, p=0.009. In

regression models, only open technique predicted complications.

Conclusions: In moderate-sized ventral hernias amenable to robotic approach, robotic techniques were
associated with fewer complications, shorter hospitalization, and fewer readmissions compared with
open techniques.

The Global Surgery Summer Program: A Novel High School Curriculum Attracts Minority Students to Surgical
Careers
Authors: Chelsie Anderson MS, Madhavi Dandu MD MPH, Doruk Ozgediz MD MSc
Introduction: We hypothesize that a short course in global surgery and health equity will inspire minority students to
enter the field. Currently. no existing surgical career exposure program curricula allows students to explore the
relationships between local and international surgery, the disparities that exist across contexts, or how they can join the
field to affect change.
Methods: A cohort of 20 minority San Francisco Bay Area high school students enrolled in the High School Summer
Global Surgery Program. The 5-day online curriculum included lectures from international and domestic surgeons and
anesthesiologists, and hands-on activities. Pre- and post-program surveys measured impact on student interest in surgical
or global health careers and self-efficacy regarding joining the healthcare field. A knowledge exam assessed content
retention.
Results: We found a statistically significant increase in reported student knowledge of global health and health equity
after participation in the program (p=0.01). On a Likert scale ranging from 1-Not Enjoyable to 5-Extremely Enjoyable,
every lecture and lab component had a mean score >4, indicating uniform enjoyment. Content from the pediatric surgery
day was best retained and hands-on activities were the most efficacious educational strategy compared to didactics. We
found student experience to be minimally impacted by the online delivery of the curriculum.
Conclusions: Our study suggests that an online global surgery, anesthesia, and health equity course can improve URiM
student confidence in their ability to join the healthcare field. Furthermore, hands-on activities are effective at both
engaging students in medical content and promoting knowledge retention.

Immediate Versus Delayed Autologous Breast Reconstruction After Nipple-Sparing Mastectomy
Full author list: Laura Barnes, MD; Melinda Lem, BS; Anne Patterson, BS; Michael Holland, MD; Rachel Lentz, MD; Hani Sbitany, MD; Merisa
Piper, MD
Introduction:
In patients ultimately undergoing autologous reconstruction in the setting of nipple-sparing mastectomy (NSM), it is often performed as a
staged operation, with a tissue expander placed initially at the time of mastectomy. Some surgeons choose to perform autologous
reconstruction immediately at the time of nipple-sparing mastectomy. It is unclear which method of reconstruction leads to more favorable
patient outcomes.
Methods:
We performed a retrospective chart review of all patients who underwent autologous abdomen-based free flap breast reconstruction after
NSM between 2004 and September, 2021. Patients were stratified into two groups by timing of reconstruction (delayed v. immediate
reconstruction). All surgical complications were analyzed.
Results:
155 patients (266 breasts) underwent NSM followed by autologous abdomen-based free flap breast reconstruction during the defined time
period. Fifty-nine patients (89 breasts) underwent immediate reconstruction, while 96 patients (137 breasts) underwent delayed
reconstruction. Considering only the autologous stage of reconstruction in both groups, the immediate reconstruction group experienced
significantly more delayed wound healing, wounds requiring re-operation, mastectomy flap necrosis, and NAC necrosis (p<0.05). Table 1
describes the complications by immediate or delayed groups, with complications in the delayed group representing the cumulative
complications of all surgical stages. Analysis of cumulative complications revealed that the immediate reconstruction group still
experienced significantly greater rates of mastectomy flap necrosis. The delayed reconstruction group experienced significantly greater
cumulative rates of any breast complication, unplanned operation, readmission, seroma, and infection requiring oral or intravenous
antibiotics.
Conclusions:
Immediate autologous breast reconstruction after NSM alleviates many issues seen with tissue expanders and delayed reconstruction.
Mastectomy flap necrosis occurs at a significantly greater rate when autologous reconstruction is performed immediately after NSM.
Table 1. Breast complications after NSM with immediate autologous reconstruction compared to cumulative breast complications experienced with NSM and delayed
autologous reconstruction.
Immediate

Delayed

p

n (breasts)

89

137

Any breast complication

28

31.5%

71

51.8%

0.003

Unplanned OR

18

20.2%

48

35.0%

0.016

Re-admission

1

1.1%

37

27.0%

<0.001

Arterial thrombosis

4

4.5%

9

6.6%

0.510

Venous congestion

0

0.0%

3

2.2%

0.159

Hematoma

4

4.5%

5

3.6%

0.745

Seroma

2

2.2%

17

12.4%

0.007

Fat necrosis

8

9.0%

7

5.1%

0.251

Delayed wound healing

16

18.0%

27

19.7%

0.740

Wound requiring OR

8

9.0%

24

17.5%

0.072

Any infection

4

4.5%

48

35.0%

<0.001

Infection requiring PO antibiotics

4

4.5%

48

35.0%

<0.001

Infection requiring IV antibiotics

0

0.0%

36

26.3%

<0.001

Mastectomy skin flap necrosis

18

20.2%

8

5.8%

0.001

NAC necrosis

9

10.1%

15

10.9%

0.833

Full flap loss

1

1.1%

3

2.2%

0.549

Partial flap loss

1

1.1%

0

0.0%

0.212

Regulation of Vascular Endothelial Integrity in Hemorrhagic Shock by Mesenchymal Stem Cell
Extracellular Vesicles
M Barry, B Miyazawa, L Vivona, A Trivedi, P Pathipati, S Pati
Introduction: Endothelial dysfunction can develop acutely after hemorrhagic shock (HS) and
trauma, contributing to edema, coagulopathy, and organ dysfunction. Mesenchymal stem cells
(MSCs) and MSC extracellular vesicles (EVs) are potential therapies known to have
immunomodulatory and endothelial protective effects. In this study we hypothesized that MSCs
and EVs would preserve endothelial and epithelial barrier integrity in vitro and in the lung and
small intestine in a mouse model of HS.
Methods: In vitro, monolayer integrity was evaluated separately for pulmonary endothelial cells
(PECs) and Caco-2 intestinal epithelial cells. Electrical resistance across the monolayer and
intercellular junction staining were compared between cells that had been pre-treated with
control media, MSC conditioned media, or EVs prior to challenge. In vivo, mice underwent HS
for 90 minutes, and were resuscitated with lactated Ringer’s, MSCs, or EVs. The lungs and small
intestine were stained with markers (ZO-1, claudin-4, and VE-cadherin) to assess endothelial
and epithelial cell junctions.
Results: MSCs and EVs were protective against thrombin-induced permeability in PECs and
preserved tight and adherens junctions, whereas only MSCs were protective in Caco-2 cells
subjected to oxidative stress. In mice, MSCs and EVs preserved endothelial adherens junctions
after HS in the lung and intestine, but did not affect epithelial tight junctions.
Conclusions: One therapeutic mechanism of MSCs and EVs in HS may involve protection of the
vascular endothelial barrier early after injury via preservation of endothelial adherens junctions.
Future directions should include evaluation of dosing and the duration of benefit of MSCs and
EVs in HS.

Hereditary versus sporadic invasive lobular carcinoma and impact of locoregional therapy on
recurrence free survival
Alison S. Baskin, MD; Anne K. Patterson, BS; Amie Blanco, MS; Julie S. Mak, MS; Rita A. Mukhtar, MD
Introduction
Germline variants in the CDH1 gene result in the Hereditary Diffuse Gastric Cancer syndrome, which confers a
50% lifetime risk of invasive lobular carcinoma (ILC) of the breast. Little is known about the distinctions
between hereditary and sporadic ILC, nor about the prevalence of other breast cancer susceptibility genes in
ILC.
Methods
We evaluated an institutional cohort of patients with early stage ILC who underwent germline panel testing and
determined the frequency and type of pathogenic variants. Patient, tumor, and treatment characteristics
between hereditary and sporadic cases were compared (Table), and the log rank test was used to evaluate the
relationship between local therapy and disease-free survival by variant status.
Results
In 246 patients who underwent surgical treatment for ILC at UCSF, 13% had germline variants. We identified
seventeen genes with pathogenic variants, the most frequent being BRCA2 (31%) and CHEK2 (13%). Tumor
stage, grade, receptor subtype, and surgical therapy did not differ between hereditary and sporadic cases.
Among patients with hereditary ILC, those who underwent bilateral mastectomy had an estimated 5-year
disease-free survival of 100% compared to 65% in those who underwent breast conservation or unilateral
mastectomy.
Conclusions
Surprisingly, we found the most common variant gene in patients with ILC was BRCA2 and not CDH1; this
likely reflects higher population prevalence of BRCA2 mutations despite the much higher penetrance of CDH1
mutations for ILC specifically. For patients with hereditary ILC, bilateral mastectomy may improve disease free
survival, a finding not consistently demonstrated in hereditary invasive ductal carcinoma.

Table. Summary of Study Cohort Patient, Tumor, and Treatment Characteristics and Pathogenic Variants
All ILC patients

Hereditary ILC

Sporadic ILC

n = 2461

n = 32 (13.0%)

n = 214 (87.0%)

n = 218
53.9 (9.3)
n = 217
1 (0.4%)
30 (12.2%)
3 (1.2%)
176 (71.5%)
1 (0.4%)
2 (0.8%)
16 (6.5%)
17 (6.9%)
n = 243
206 (84.8%)
37 (15.2%)

n = 28
56.8 (11.1)
n = 32
0 (0.0%)
2 (6.3%)
1 (3.1%)
22 (68.8%)
0 (0.0%)
0 (0.0%)
5 (0.0%)
2 (6.3%)
n = 32
26 (81.3%)
6 (18.8%)

n = 190
53.5 (9.0)
n = 214
1 (0.5%)
28 (13.1%)
2 (0.9%)
154 (72.0%)
1 (0.5%)
2 (0.9%)
11 (5.1%)
15 (7.0%)
n = 211
180 (85.3%)
31 (14.7%)

n = 239

n = 31

n = 208

1 (ER+/PR+)

179 (74.9%)

22 (71.0%)

157 (75.5%)

2 (ER+/PR-)

40 (16.7%)

7 (22.6%)

33 (15.9%)

3 (ER-/PR-)

8 (3.4%)

1 (3.2%)

7 (3.4%)

4 (HER2+)

12 (5.0%)

1 (3.2%)

11 (5.3%)

n = 246

n = 32

n = 214

1

155 (63.0%)

26 (81.3%)

129 (60.3%)

2

63 (25.6%)

5 (15.6%)

58 (27.1%)

3

28 (11.4%)

1 (3.1%)

27 (12.6%)

n = 241

n = 32

n = 209

1

60 (24.9%)

7 (21.9%)

53 (25.4%)

2

170 (70.5%)

23 (71.9%)

147 (70.3%)

3

11 (4.6%)

2 (6.3%)

9 (4.3%)

n = 243

n = 32

n = 211

Lumpectomy

108 (44.4%)

12 (37.5%)

96 (45.5%)

Unilateral mastectomy

61 (25.1%)

6 (18.8%)

55 (26.1%)

Bilateral mastectomy

74 (30.5%)

14 (43.8%)

60 (28.4%)

PATIENT
Age – yrs
Mean (SD)
Race – n (%)
AI/Alaskan
Asian
Black
Caucasian
Declined
Hawaiian/PI
Other
No data
Contralateral disease – n (%)
No
Yes
TUMOR
Subtype – n (%)

Stage – n (%)

ILC Grade – n (%)

P-Value2

0.081
0.376

0.552

0.794

0.061

0.829

TREATMENT
Surgery type – n (%)

0.209

PATHOGENIC GENES (Frequency in Cohort)
Ashkenazi 3 (1), BARD1 (1), BRCA 1&2 (1), BRCA2 (10), BRIP1 (2), CDH1 (1), CFTR (2), CHEK2 (4), FANCA (1),
FANCI (1), PALB2 (2), PMS2 (1), RAD51C (1), RAD51D (1), CDKN2A (1), CHEK2 (1), FH (1), SDHD (1)
N listed for the number of patients with respective data available.
Statistical Tests: One-way anova for means, Pearson chi-square test for percentages.
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Multidisciplinary Faculty’s Perceptions of Gaps in Current Laparoscopic Simulation Curricula in a Changing
Training Landscape
Leslie Bernal Charondo; Riley Brian, MD; Adnan Alseidi, MD, EdM; Shareef Syed, MBChB, MRCS; Patricia
O’Sullivan, EdD; Jeannette Lager, MD; David Bayne, MD, MPH; Hueylan Chern, MD
Introduction
Opportunities for surgical residents to develop laparoscopic skills have decreased with the rise in robotic
operations and the development of complex, subspecialized laparoscopic operations. This study aimed to
identify gaps in current laparoscopic simulation through a needs assessment with laparoscopic surgeons for
their perceptions of laparoscopic skill deficits among residents.
Methods
In this qualitative study, laparoscopic surgeons from General Surgery, OBGYN, and Urology participated in
semi-structured interviews between June-July 2021. Faculty were asked about their expectations for resident
proficiency, deficits in laparoscopic surgery skills, and barriers to learning and teaching. Faculty suggestions for
curricular improvements were solicited. Two authors independently coded fourteen de-identified transcripts
followed by a conventional content analysis.
Results
Faculty identified four areas to improve laparoscopic training: tissue and instrument handling, spatial
awareness, recognition of anatomy and tissue planes, and forward planning. First, residents vary in their
ability to provide retraction and tension without traumatizing tissue. Residents are challenged by the
following: suturing; providing retraction with instruments; troubleshooting the camera; and using
the endostitch, needle drivers, and cautery. Second, residents are challenged by depth perception, spatial
orientation, and camera optimization. Third, lack of surgical anatomy knowledge contributes to unsafe
operations and injuries, particularly in the setting of distorted, inflamed, or bloody tissue. Lastly, residents
have difficulty with diverting from the standard steps of a procedure.
Conclusions
Given that faculty identified deficits in laparoscopic training, this needs assessment highlights the importance
of developing in-depth laparoscopic training and identifies the areas educators should explore to redesign
laparoscopic simulations.

Differential Gene Expression in Chronic Liver Disease: Pilot Study Results
Audrey E Brown MD, Emmanuela Zacco PhD, Zoltan Laszik MD PhD, Peter Stock MD PhD
Introduction:
Transcriptomic analyses have recently provided promising results in the effort to better understand the
biology of Hepatocellular Carcinoma (HCC). We performed a pilot study to validate the use of a new
Spatial RNA sequencing platform on surgically resected formalin-fixed paraffin embedded (FFPE) tissues.
Methods:
A nine-plex tissue microarray (TMA) of FFPE tissues was built using tissue samples from the UCSF
pathology archives. Specimens were obtained from 6 livers (4 with cirrhosis, 2 with HCC), 2 normal
kidneys, and 1 normal tonsil. Spatial RNA sequencing was performed using the Nanostring GeoMx
Digital Spatial Profiler, with sequencing assistance from the UCSF Center for Advanced Technology.
Results or Progress:
Tissue specimens were stained with whole transcriptome pre-mixed probes (each including a unique,
UV-cleavable DNA barcode) and fluorescently-labeled morphology reagents (nuclear stain, CD-45, and
Pan-CK). Specimens were scanned using the GeoMx instrument and regions of interest (ROIs) selected
(see Figure 1). Library preparation from the collected barcodes will occur in mid-February, followed by
sequencing in March. The resulting counts constitute an expression profile of RNA targets within each
ROI.
Conclusions/ Next Steps:
Our primary study will use 2x 96-plex TMAs to compare differential gene expression in the liver
parenchyma of patients with HCC (n = 40) to patients without HCC (n = 40) at the time of liver
transplant.
Figure 1: Liver Specimen with ROIs

Using the Comprehensive Complication Index to rethink the ISGLS Criteria for Post-hepatectomy Liver
Failure in an International Cohort of Major Hepatectomies
Lucia Calthorpe MPhil, Nikdokht Rashidian MD, Andrea Benedetti Cacciaguerra MD, Patricia C Conroy MD,
Taizo Hibi MD, PhD, Mohammad Abu Hilal MD PhD, Daniel Hoffman MD, Keon Min Park MD, Jaeyun Wang
MD, Mohamed Abdelgadir Adam MD, Adnan Alseidi MD, Ed.M, International Post-Hepatectomy Liver Failure
Study Group
Introduction: Post-hepatectomy liver failure (PHLF) is a serious complication following hepatic resection.
Multiple criteria have been developed to characterize PHLF. Our aim was to compare different criteria for
PHLF and evaluate the association between International Study Group of Liver Surgery (ISGLS) PHLF and the
Comprehensive Complication Index (CCI) and 90-day mortality.
Methods: Adults who underwent major hepatectomies at twelve international centers (2010-2020) were
included. We identified patients who met criteria for PHLF based on three definitions: 1) ISGLS, 2) Balzan
(INR > 1.7 and bilirubin > 2.92 mg/dL) or 3) Mullen (peak bilirubin > 7 mg/dL). We compared the 90-day
mortality and major morbidity predicted by each definition. We then used logistic regression to determine the
odds of CCI>40 and 90-day mortality associated with ISGLS grades.
Results: Among 1646 included patients, 19 (1.1%) met Balzan, 68 (4.1%) met Mullen, and 444 (27.0%) met
ISGLS criteria for PHLF. Of the three definitions, the ISGLS criteria best predicted 90-day mortality (AUC =
0.72; sensitivity 69.4%). Patients with ISGLS grades B&C were at increased odds of CCI>40 (grade B OR 4.0;
95% CI: 2.2-7.2; grade C OR 137.0; 95% CI: 59.2-317.4). Patients with ISGLS grade C were at increased odds
of 90-day mortality (OR 113.6; 95% CI: 55.6-232.1). Grade A was not associated with CCI>40 or 90-day
mortality.
Conclusions: In this diverse international cohort of major hepatectomies, ISGLS grade A was not associated
with 90-day mortality or high CCI, calling into question the current classification of patients in this group as
having clinically significant PHLF.
Table 1. Comparison of Morbidity and Mortality by ISGLS Grade (n=1,646)

CCI
median (IQR)
CCI Category, N (%)
CCI: 0
CCI: 1-20
CCI: 20-40
CCI: 40-60
CCI: 60-80
CCI: 80-100
CCI>40
OR (95% CI)
90-day mortality
OR (95% CI)

No ISGLS
PHLF
n=1,202

ISGLS A

ISGLS B

ISGLS C

n=285

n=106

n=53

0 (0-20.9)*

8.7 (0-26.2)*

27.6 (20.9-34.8)*

100 (50.7-100)*

674 (56.1)
104 (8.7)
369 (31.0)
33 (2.8)
2 (0.2)
20 (1.7)

138 (48.4)
19 (6.7)
110 (38.6)
9 (3.2)
0 (0)
9 (3.2)

0 (0)
13 (12.9)
76 (71.7)
13 (12.3)
0 (0)
4 (3.8)

0 (0)
0 (0)
7 (13.2)
9 (17.0)
1 (1.9)
36 (67.9)

-

1.41 (0.81-2.43)

3.98 (2.22-7.15)

137.04 (59.17-317.42)

AUC=0.72

-

1.75 (0.80-3.84)

2.66 (0.98-7.16)

113.58 (55.59-232.07)

AUC=0.78

p<0.001

*Dunn’s multiple comparison test with Bonferroni adjustment revealed statistically significant differences between this value relative
to all other categories.
ISGLS: International Study Group of Liver Surgery; PHLF: post-hepatectomy liver failure; CCI: comprehensive complication index;
IQR: interquartile range; OR: odds ratio; CI: confidence interval

UNDERSTANDING THE CURRENT STATE: ASSESSMENT OF SURGICAL TRAINEES’
PERCEPTIONS AND KNOWLEDGE OF HEALTH EQUITY
Jenny Cevallos1, Caitlin Collins, MD, MPH1, Rebecca Chen1, Janette Tang1, Bunmi Okunlola, MD2,
Odi Ehie, MD2, Doruk Ozgediz, MD, MSc1; 1University of California - San Francisco, Department of
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Introduction: Despite controlling for socioeconomic and insurance status, substantial surgical
disparities exist in access and outcomes for racial/ethnic minorities, yet a recent study shows surgeon
awareness of disparities remains low. To address this, we aimed to assess the environment
regarding this topic for surgical trainees as a first step towards implementing a health equity
curriculum.
Methods: We developed and disseminated an optional, anonymous electronic survey to general
surgery residents at our institution prior to delivering a social justice and health equity curriculum.
Questions were developed with focus group discussions and pilot testing. Statistical analysis of the
responses was performed using the Kruskal-Wallis test, with graphical analysis in RStudio.
Results: In total, 80 residents received the curriculum. Of those, 30% (n=24) completed the survey
prior to the training. Of the respondents, 25% (n=6) identified as underrepresented in medicine
(URiM). All believed health disparities existed in their profession and that understanding these
disparities and social determinants of health would allow them to provide better care for their patients.
However, nearly a third (29.2%, n=7) felt uncomfortable discussing issues of race. There was no
statistically significant relationship between URiM status and comfort level discussing race-related
topics (χ = 0.33, p=0.57) (Figure 1).
2

Conclusions: Overall, residents believed that health equity and disparity education is relevant to
their training, but a significant portion felt uncomfortable discussing such issues. Therefore, more
emphasis in the form of structured curricula needs to be placed on educating trainees on structural
racism and health equity to develop foundational knowledge and language around this important
topic.
Figure 1.

Missed Opportunities for Advance Care Planning before Elective Surgery in Older Adults
Alexis Colley, MD, MS, Joseph Lin, MD, MPH, Logan Pierce, MD, Emily Finlayson, MD, MS, Rebecca Sudore,
MD, Elizabeth Wick, MD
Introduction: Despite recognition that Advanced Care Planning (ACP) is a crucial tool from both practical and
ethical standpoints, it is currently underutilized in the surgical setting, especially among older adults
undergoing high risk procedures. Understanding of the status of ACP adoption in elective surgery is an
essential first step to developing a pragmatic approach for equitable improvement.
Methods: Electronic health record (EHR) data linked to the state-wide death registry was queried. All patients
65+ years undergoing elective surgery were included. The primary exposure was ACP documentation (defined
as an advance directive, physician order for life-sustaining treatment form, or ACP note within 90 days prior to
surgery). Multivariate regression analysis was conducted to define patients at highest risk of missing ACP and
benefiting from ACP.
Results: Among 6,067 patients, only 11% (n=672) had ACP documentation in the pre-surgery window. The 30day mortality was 0.6% and one-year mortality was 5.8%. Most documentation included advance directives
(82%, n=551) and Physician Orders for Life Sustaining Treatment (12%, n=81) uploaded on the day of surgery
while only 94 (14%) were ACP notes. On multivariate regression, missing ACP was significantly predicted by
male sex, limited English proficiency, and non-Medicaid insurance.
Conclusions: Significant disparities exist in ACP for older elective surgery patients who had significant one-year
mortality. Pre-operative ACP discussions and documentation are missed opportunities to update patient goals
and preferences. There is an urgent need to identify efficient approaches to incorporate ACP into surgical
practice.

Table 1. Characteristics of patients age > 65 undergoing elective surgery in 2019
Characteristic
Age, mean (SD), y
Sex, n (%)
Female
Male
Race/ethnicity, n (%)
White
Asian
Black/African American
Latino/Latina
Other
Primary language, n (%)
English
Spanish
Other
Insurance type, n (%)
Commercial
Medicaid
Medicare
Other
Uninsured
Neighborhood Deprivation Index, n
(%)
Most deprived quartile
Charlson Comorbidity Index, n (%)
0-2
>3
ASA class, n (%)
I
II
III
IV
Same-institution primary care, n (%)
Yes
No

No preop ACP
within 90 days
N = 5395
72.9 (6.1)

Preop ACP
within 90 days
N = 672
73.6 (6.5)

2,418 (44.8)
2,977 (55.2)

342 (50.9)
330 (49.1)

3,866 (71.7)
599 (11.1)
233 (4.3)
409 (7.6)
288 (5.3)

514 (76.5)
72 (10.7)
22 (3.3)
34 (5.1)
30 (4.5)

4,872 (90.3)
160 (3.0)
363 (6.7)

625 (93.0)
10 (1.5)
37 (5.5)

406 (7.6)
99 (1.8)
4,773 (88.8)
43 (0.8)
56 (1.0)

33 (4.9)
7 (1.0)
616 (92.1)
5 (0.7)
8 (1.2)

1,317 (24.9)

148 (22.5)

2,883 (53.4)
2,512 (46.6)

338 (50.3)
334 (49.7)

89 (1.6)
2,642 (49.0)
2,051 (38.0)
143 (2.7)

8 (1.2)
311 (46.3)
313 (46.6)
29 (4.3)

929 (17.2)
4,466 (82.8)

124 (18.5)
548 (81.5)

p
0.009
0.01
0.047

0.039

0.071

0.18
0.134
<0.001

0.5

Title: Endocrine Surgeons Are Performing More Thyroid Lobectomies for Low-Risk Differentiated
Thyroid Cancer Since Publication of the 2015 ATA Guidelines
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Introduction: The 2015 ATA guidelines recommended total thyroidectomy or lobectomy for treatment of lowrisk differentiated thyroid cancers (DTC) and de-escalated recommendations for central neck dissections
(CNDx). We investigated how practice patterns among endocrine surgeons have changed.
Methods: Using CESQIP (2014-2021), we identified patients with low-risk DTC. The annual percent change
(APC) in the proportion of lobectomies and CNDx was calculated using joinpoint regression analysis.
Postoperative outcomes between patients undergoing lobectomy versus total thyroidectomy were compared
using multivariable logistic regression.
Results: 5,617 patients with low-risk DTC were identified. After adjustment, patients undergoing surgery after
2015 had higher odds of lobectomy for very low-risk tumors ≤1cm (OR 2.69; 95%CI 2.01-3.60) and low-risk
tumors >1 and <4cm (OR 2.22; 95%CI 1.73-2.85). For tumors ≤1cm, there was an increase in the proportion of
lobectomies from 2014-2017 (APC 26.9), followed by a plateau from 2017-2021 (APC -0.21) (Fig.1A). For
tumors >1cm and <4cm, the proportion of lobectomies was stable from 2014-2021 (APC 7.5) (Fig.1B).
Patients undergoing surgery after 2015 had lower odds of CNDx (OR 0.61; 95%CI 0.50-0.75). Lobectomy was
associated with more outpatient surgery (OR 5.18; 95%CI 4.48-5.98), fewer ED visits (OR 0.64; 95%CI 0.420.95), and less hypoparathyroidism (OR 0.017; 95%CI 0.0043-0.070). With 35,000 low-risk DTC diagnoses
annually, lobectomy may lead to 13,440 fewer hospitalizations, 490 fewer ED visits, and 630 fewer
hypoparathyroidism events.
Conclusions: Since 2015, the proportion of lobectomies performed by endocrine surgeons for low-risk DTCs
has increased. This has implications for reduced health care utilization and costs, with potential populationlevel benefits.

Figure 1: Joinpoint regression analysis of the proportion of thyroid lobectomies performed for A) very-low risk
differentiated thyroid cancers ≤1 cm (T1a), and B) low-risk differentiated thyroid cancers >1 cm and <4 cm
(T1b-T2) from January 2014 – April 2021. Solid black line, annual percent change; dotted grey line, modelidentified joinpoint.

Applicability of the Vascular Quality Initiative (VQI) mortality prediction model for infrainguinal
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Objective: Patients undergoing revascularization for chronic limb-threatening ischemia (CLTI) are at
elevated risk for both mortality and limb loss. To facilitate decision-making, a mortality prediction model
derived from the VQI database has stratified patients into low, medium, and high risk defined by 30-day
and 2-year mortality. The purpose of this study was to compare expected mortality risk derived from this
model with observed outcomes in a tertiary center.
Methods: Consecutive revascularized patients were reviewed. Model discrimination and calibration were
analyzed.
Results: This study cohort consisted of 195 revascularization procedures in 169 unique patients stratified
into 128 (66%) low, 50 (26%) medium, and 17 (8%) high-risk cases. Compared with the VQI population,
comorbidities were prevalent and included congestive heart failure (30% vs. 23%; p<0.001), and dialysis
dependence (14% vs. 0.9%; p<0.001). High-risk patients were more prevalent in the endovascular group
(11% vs. 3% in the bypass group; p=0.056). 30-day observed mortality exceeded expected VQI prediction
model mortality in all groups. The VQI model adequately stratified the studied population into risk
groups (p<0.001). However, observed mortality for medium and high-risk VQI strata were similar
(Figure 1). After a median follow-up of 28 months, medium-risk patients incurred a significantly higher
mortality than predicted (53.5%±2.1% vs. 36.8%±1.1%; p=0.016). The model was poorly calibrated for
medium-risk patients (Brier score 18.4 (14-22.8]).
Conclusions: The VQI mortality prediction model may underestimate mortality in a tertiary referral
population with high comorbidity burden and was not well calibrated for the medium-risk group. A
dichotomy into average and high-risk strata may be more appropriate.

Figure 1. Comparison of observed survival in unique CLTI patients (n=169) stratified by VQI
CLTI mortality risk prediction model (p<0.001 between low, medium, and high-risk; p=0.293
between medium and high-risk)

Faculty Entrustment of Residents in the Operating Room: The Role for Surgical Simulation
Anya Greenberg, MBA, Eric K. Kim, BA, Sarah Watanaskul, BA, Shareef Syed, MD, MRCS, Joseph
Rapp, MD, Adnan Alseidi, MD, MEd, Patricia O’Sullivan, EdD, Hueylan Chern, MD
Background
Faculty entrustment of residents in the operating room (OR) is variable, in part depending on their
perception of resident competency. Given the fragmented faculty exposure to trainees,
understanding resident competency can be difficult. We sought to examine how simulation may
influence resident entrustability.
Methods
Thirty-five surgical interns participated in a simulated surgical skills assessment three months after
the start of residency. The simulation consisted of knot tying, suturing, and vessel ligation tasks
taught as part of our intern curriculum. Surgical faculty assessed tasks based on their observation of
the intern’s OR readiness. Faculty then completed a survey indicating their perceptions of intern
entrustability based on intern performance relative to their expectations; their understanding of
intern competency level; and anticipated comfort working with interns in the OR. Survey responses
were summarized descriptively.
Results
10 (91%) faculty raters responded to the survey. 80% of responding faculty indicated that intern
performance during the simulation differed from what they expected and 90% felt that the
simulation helped their understanding of intern competency. 90% of responding faculty indicated
that the simulation will affect their entrustment of interns in the OR and 50% stated they will feel
more comfortable with interns in their OR as a result of the simulation.
Conclusion
There is misalignment between resident performance and faculty expectations, which may lead to
missed opportunities for resident autonomy in the OR. Simulated assessments that engage faculty
may clarify faculty understanding of resident competency level, inform decisions around
entrustment, and instill a sense of confidence.

Single-Cell Multiomics Defines Tolerogenic Extrathymic Aire-Expressing Cells
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Introduction:
The Autoimmune Regulator (Aire) gene, essential for immune tolerance by facilitating T-cell education in
medullary thymic epithelial cells (mTECs), is also expressed in extrathymic Aire-expressing cells (eTACs) in
secondary lymphoid organs. eTACs can induce T-cell tolerance and are essential for maintenance of normal
maternal-fetal tolerance during pregnancy. Despite these roles in tolerance, the precise identity and biology of
eTACs has remained elusive.
Methods:
We used transgenic Aire-reporter mice and intracellular Aire staining to identify eTACs from murine lymph
nodes. Using single-cell multiomics, we defined the identity of eTACs and described their transcriptional
circuitry. We used a mouse model of diabetes to test the ability of self-antigen expression by eTACs to prevent
autoimmunity, and a tumor model to search for these cells in the tumor microenvironment.
Results:
eTACs consist of migratory dendritic cell-like populations, which share transcriptional homology with mTECs.
Expression of pancreatic self-antigen in eTACs is sufficient to prevent autoimmune diabetes. Though normally
absent in primary tissues, eTACs are recruited in substantial frequency to tumors. New methods of intracellular
Aire staining allow potential identification of eTACs in humans.
Conclusions:
We have defined eTACs as consisting of distinct migratory dendritic cell-like populations. They can induce Tcell tolerance and prevent autoimmunity. They are recruited to the tumor microenvironment, where they could
play an immunosuppressive function. Validated flow-cytometric Aire staining now allows for the identification
of similar populations in humans. Understanding the fundamental biology of these tolerogenic populations may
have broad implications in clinical applications, including transplant, autoimmunity, and tumor immunotherapy.

Addressing The Organ Shortage, Improving Transplant Longevity, And Enabling Minimally Invasive
Kidney Transplantation: Ex Vivo Validation of a Kidney Anastomosis Facilitation and Cooling Device
using a Porcine Model
K. Hansen, J. Gardner and H. Harris
Introduction: Warming of a donor kidney during the vascular anastomosis of a transplant i.e., second warmischemia time (SWIT), is independently associated with higher rates of delayed graft function, premature graft
failure, and the discard of high-risk kidneys. SWIT is protracted in patients with complex anatomy, obesity, and
in minimally invasive transplantation. Intra-operative thermal regulation could increase the donor pool and
proffer significant cost-savings.
Methods: ASTS surgeons (n=185) and organ-preservation specialists were surveyed to develop the needscriteria for a device. A prototype applied to the kidney immediately prior to anastomosis was built using
hydrogel and phase-change gel. Adult porcine kidneys were used to test the device in a retroperitoneal-cavity
model at 37oC (98.6oF). Core temperatures were monitored using implanted probes. Time to reach the ischemic
threshold of necrosis (15oC, 59oF) was compared to an ice + gauze control and published silicone and
polyurethane jacket prototypes temperature curves✢.
Results: A single-use device to facilitate anastomosis and eliminate SWIT was developed. The needs-criteria
were addressed with a retraction handle, a low profile to enhance visibility, and a flexible material to
accommodate variable kidney sizes. The device-covered kidneys did not reach the ischemic threshold at the 60minute cutoff compared with the ice + gauze control kidneys (17±1.8 minutes, n=3, p <0.001). The silicone and
polyurethane-covered kidneys reached the ischemic threshold at 35.2 ± 1.4 and 38.4 ± 3.1 minutes, respectively.
Conclusion: A medical device to facilitate the vascular anastomosis and effectively eliminate second-warmischemia time was developed. Device-covered kidneys remained below the ischemic threshold of necrosis for a
duration exceeding 95% of vascular anastomoses.

The developing fetal mouse liver is enriched for regulatory myeloid immune populations
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Introduction: The fetal and neonatal immune systems are known to be more tolerogenic than
adults. As myeloid cells are the predominant immune cell in the developing liver, pro-regulatory
macrophage populations, marked by low expression of MHC Class II and high expression of the
mannose receptor, CD206, are important effectors of this phenotype. We hypothesize that the
developing liver has a predominantly regulatory macrophage immune population that shifts
towards a pro-inflammatory phenotype as the transition is made to an adult
immunophenotype.
Methods: Wild type C57/B6 mice livers, spleen, and lymph nodes were harvested at E17.5, P3,
P14, and P21. Single cell suspensions were created and analyzed by flow cytometry.
Results: The CD45+ compartment in the liver decreases in size from E17.5 until P21. The
macrophage compartment, which is the major immune cell subset within the developing liver,
also decreases in time over this period. There is also a transition from M2/immunoregulatory
MHCII- CD206+ macrophages to M1/inflammatory MHCII+ CD206- macrophages over this time
course.
Conclusion: The neonatal liver immune environment shifts over the course of development,
from a predominantly immunotolerant phenotype to a more inflammatory one. Future
directions for this work will determine whether persistence of this immunotolerant phenotype
plays a role in neonatal/pediatric liver pathology.

Title: Presenting Severity of Limb Threat Does Not Account for Racial/Ethnic Disparities in Major
Adverse Limb Events After PVI for CLTI
Authors: Jaramillo E, Smith EJT, Matthay Z, Sanders K, Hiramoto J, Gasper WJ, Conte MS, Iannuzzi JC
Introduction: Racial/ethnic disparities are well documented in chronic limb threatening ischemia (CLTI)
outcomes and one explanation is disease severity at presentation. We hypothesize that disparities in major
adverse limb events (MALE) following peripheral vascular intervention (PVI) for CLTI will persist despite
controlling for presenting disease severity using Wound, Ischemia, and foot Infection (WIfI) staging.
Methods: The VQI PVI dataset (2016-2021) was queried for CLTI. Exclusion criteria was missing WIfI
stage or 1-year follow-up. Primary end point was 1-year MALE. Multivariable hierarchical Fine Gray analysis
was performed assessing the association of Black/African American race and Latinx/Hispanic ethnicity with
MALE controlling for WIfI stage.
Results: Overall, 24,283 cases were included: 18,131 (74.7%) White, 4,832 (19.9%) Black, and 1,320
(5.4%) Latinx patients. One-year cumulative MALE incidence was 14.9% (95% CI 14.5-15.3) for White, 16.5%
(95% CI 15.7-17.4) for Black, and 20.9% (95% CI 19.2-22.6) for Latinx patients (Fig 1). After adjusting for
death and WIfI stage, Black race (SHR 1.23; 95% CI 1.16-1.32, p<0.001) and Latinx ethnicity (SHR 1.65; 95%
CI 1.50-1.82, p<0.001) was associated with an increased 1-year hazard of MALE compared to White race. On
multivariable Fine Gray analysis, MALE disparities persisted for Black race (SHR 1.09; 95% CI 1.02-1.16,
p=0.01) and Latinx ethnicity (SHR 1.42; 95% CI 1.29-1.57, p<0.001) compared to White race.
Conclusions: Black and Latinx patients have a higher MALE rate after PVI for CLTI compared to White
patients despite WIfI stage at presentation. This data suggests that ongoing efforts are necessary to understand
underlying mechanisms for racial/ethnic disparities in MALE.
Figure 1: One-Year Cumulative MALE Incidence by Race/Ethnicity

Advanced Practice Provider Perspectives Advanced Care Planning
Authors: Chris Johnson, MA, Alexis Colley, MD, MS, Jeanette Broering, PhD, MPH, RN, Alisa Yee, NP,
MSN, Tasce Bongiovanni, MD, MPP, Sanziana Roman, MD, Elizabeth Wick, MD
Introduction: perioperative surgical care is team-based with close partnership between surgeons, residents,
advanced practice professionals (APPs), and others. The objective is to develop an understanding of the current
state and implementation needs required for APPs to engage surgical patients in advanced care planning (ACP)
to promote goal concordant care.
Methods: mixed methods evaluation of ACP knowledge, attitudes, and beliefs amongst surgical APPs to
identify barriers and facilitators of APPs participating in a team-based approach to engaging surgical patients in
ACP. We will conduct an online survey and qualitative interviews in the following 4 domains: 1) knowledge,
skills, and attitudes about engaging in ACP with a patient or their surrogate decision maker during their
perioperative care; 2) prior ACP-specific education; 3) experiences conducting ACP discussions with patients;
and 4) perceived training needs to increase ACP uptake and documentation.
Progress: both the survey and the interview guide are developed, piloted, and edited with surgeon and APP
feedback. The survey is uploaded and functional in REDCap. We are currently building a dissemination
strategy with APP leadership.
Conclusion: While current ACP research in surgery focuses on physician-led patient engagement in ACP
discussions, there is a paucity of research focusing on how to develop a team-based approach to ACP
discussions in surgery. The findings will provide the foundations to design team-based interventions focused on
addressing the barriers and inform training needs to develop expertise and comfort in the ACP process.

Bringing Open Back: Support of a Novel At-Depth Surgical Skills Simulator (ADS3) and Composite
Performance Score
Mohammad Karimzada, Anya Greenberg, Patricia O’Sullivan, Hueylan Chern, Joseph Rapp, Adnan Alseidi, Shareef
Syed
Introduction
Operating at depth is challenging yet receives little focus in contemporary general surgery training as the field
increasingly adopts minimally invasive techniques. We present a novel benchtop surgical skill simulator with a
unique composite performance score targeted towards junior surgical residents.
Methods
The At-Depth Surgical Skills Simulator (ADS3) is a 3D-printed simulator inspired by actual patient anatomy to
recreate deep conditions (Fig.1). Nine second-year surgical residents (SR) and 14 practicing surgeons (PS) performed
six suturing/tying tasks at variable depths. A composite performance score was calculated as comparison to the PS
cohort. This score combined micro-competency scores (tissue handling, economy of motion, needle control) and
task completion time.
Results
SR demonstrated lower micro-competency scores and slower times compared to PS cohort in 5/6 tasks. This
supports validity evidence of poorer performance in less experienced SR compared to more experienced PS. The
statistically insignificant task was suturing push-push-pull technique at superficial depth which was appropriately
found to be easiest for SR. Any at-depth suturing or tying with double-armed needles were most difficult for SR,
defined as at ≥2.5 standard deviations (σ) from PS mean. Superficial tasks were within 2.5σ.
Validity was strengthened by survey of PS cohort who agreed that ADS3 is “relevant to clinical practice” and
“recreates deep conditions.”
Conclusion
Preliminary evidence supports ADS3 as a simulation to teach and maintain microcompetencies of open surgery at
depth. More importantly, a composite performance score enumerating a single value of merit is introduced that
allows individual learner and cohort performance assessments, and classification of task difficulty.
Figure 1

Development of a Post-Operative Mortality Calculator for Children in Low- and MiddleIncome Countries using Machine Learning
Authors: Lauren Dang, Greg Klazura, Ava Yap, Emmanuel Ameh, Doruk Ozgediz
Introduction: The purpose of this study was to develop and validate an algorithm to predict
mortality risk for children treated at eleven hospitals in ten low and middle income countries
(LMIC). All hospitals are part of the KIDS OR network, a non-profit organization supporting
capacity-building for children's surgery in LMIC.
Methods: Data from 6,784 patients in the KIDS OR database was used to train SuperLearner
ensemble machine learning algorithms to predict risk of mortality using pre- and post-operative
data. Evaluation of cross-validated model performance was used to conduct internal validation.
Permutation-based variable importance was also reported.
Results: The cross-validated area under the curve was 0.923 (95% CI 0.905-0.941) for the preoperative risk model and 0.945 (95% CI 0.926 - 0.963) for the post-operative risk model. Preand post-operative calibration slopes were 1.01 (95% CI 0.89-1.13) and 1.01 (95% CI 0.90-1.13)
with intercepts of -0.08 (95% CI -0.27 - 0.11) and 0.07 (95% CI -0.15 - 0.28). The most
important variables for the pre-operative model were ASA Class, diagnosis, site, age category,
and elective v. non-elective status. For the post-operative model, post-operative antibiotics, site,
diagnosis, ASA Class, and post-operative sepsis were most important.
Conclusion: The KidsOR mortality risk prediction models have strong discrimination and
calibration on internal validation. These models will be evaluated prospectively at each KidsOR
site. Partners at local sites hope to use the calculator to risk stratify patients and advocate for
appropriate perioperative resources.

IMPACT OF NEW DEDICATED PEDIATRIC OPERATING ROOMS ON SURGICAL VOLUME AT
A TERTIARY HOSPITAL IN NIGERIA: AN INTERRUPTED TIME SERIES ANALYSIS
Ruth Laverde BS, Paul Park MS, Nancy Ukwu, Ava Yap MD, MHS, Emma Bryce, MPH, Greg Klazura MD,
Doruk Ozgediz MD, Emmanuel A. Ameh MBBS, FWACS, FACS

INTRODUCTION: There is a large unmet children’s surgical need in low- and middle-income
countries. This study examines the impact of installing dedicated pediatric Operating Rooms
(ORs) on surgical volume in a hospital in Abuja, Nigeria.
METHODS: Two pediatric ORs were installed in August 2019. Surgical volume was
assessed from July 2018 to September 2021 using interrupted time series analysis. Data
from April to June 2020 were removed due to COVID-related lockdowns.
RESULTS: Baseline volume increased by 13 cases/month (p=0.01) post-installation,
including a monthly increase in elective operations by 11 cases (p=0.02). There was an
increasing trend of 1 case/month (p=0.01) post-installation and a difference between pre and
post-installation trends in case volumes (P=0.009). The monthly volume of neonatal
surgeries increased by 9 cases (p<0.001) post-installation with a positive difference between
pre and post-install monthly case volume trend (P=0.001). Cases involving American Society
of Anesthesiologists (ASA) class >2 increased by 14 (p<0.001) in the month following
installation. There were no significant differences between pre-and post-installation mortality
rate— averaging 2% per month.
CONCLUSIONS: There was a significant rise in surgical volume after ORs installation primarily
composed of elective operations, reflecting increased surgical capacity. Higher-risk cases (neonates
and patients ASA class >2) were also more commonly performed post-installation with no significant
change in mortality or pre and post-trend. This study supports the installation of surgical infrastructure
to strengthen capacity without significant effects on postoperative mortality.

Assessing mobile-based augmented reality versus traditional three-dimensional reformats for
diagnostic and spatial assessment tasks used in evaluating traumatic craniofacial fractures.

Solomon Lee MD, Ben Laguna, MD, Jason Pomerantz MD, Jesse Courtier MD
Accurate diagnoses and spatial assessment of craniofacial fractures is critical for treatment planning and
precise fracture reduction. Augmented reality (AR) is an emerging tool with potential for better diagnostic
evaluation than traditional three-dimensional (3D) reformats. This study tests whether an accessible mobile
iOS-based AR model improves diagnostic accuracy, spatial understanding, and decreases task cognitive load
when evaluating facial fractures. Healthcare providers who manage craniofacial trauma evaluated various
facial fracture cases using computed-tomography (CT) slices supplemented with either traditional 3D
reformats or the AR model. Subjects were evaluated on diagnostic accuracy, spatial assessment, and task
cognitive load. Stratified by training level, all junior providers and 71% of senior providers preferred the AR
model overall. Sensitivity and specificity for fracture diagnosis were equivalent between the control and
experimental groups. Junior residents significantly preferred the AR model for fracture displacement
characterization and trended towards significant preference for fracture identification and decreased task
effort. In senior residents, the control and experimental groups were equivalent for measured outcomes (Table
1). Qualitative results corroborated these findings, with junior providers strongly preferring AR for its intuitive
handling while senior providers noted limited impact of the AR model in changing their established practice
with traditional systems. All providers noted the AR model was easier to manipulate and provided more
precise control for viewing specific angles compared to the traditional 3D reformat. Our study demonstrates
that our AR model is a preferable interface to traditional formats, most notably with less experienced providers
for spatial assessment tasks.
Note: Study is ongoing. 13 subject interviews have been completed (goal 40) with training levels PGY1-6 (goal
includes fellows and attendings). We anticipate clarification of statistical significance as study becomes more
adequately powered prior to the research symposium.

Standard 3D
Mean

Augmented Reality
SE

Mean

SE

p-value

All Providers (n-13 providers, goal 40; 78 scans, goal 240)
Individual Fracture
Diagnosis
Fracture Complex
Diagnosis
Task Load Index

Weighted
Importance of 3D/AR
for Task

Sensitivity
Specificity
Sensitivity
Specificity
Mental Demand
Temporal Demand
Effort Required
Frustration
Individual Fracture Diagnosis
Fracture Complex Diagnosis

0.87
0.99
0.90
0.98
52.7%
39.1%
54.3%
38.2%
45.1%
62.6%

0.02
0.00
0.04
0.01
3.8%
3.0%
3.2%
3.6%
4.0%
3.5%

0.87
0.99
0.85
0.99
49.6%
36.3%
51.0%
34.1%
49.8%
64.7%

0.03
0.00
0.05
0.01
3.9%
3.3%
3.4%
3.7%
4.1%
3.5%

0.97
0.91
0.42
0.43
0.56
0.53
0.48
0.42
0.41
0.68

Displacement Characterization

58.0%

4.2%

65.7%

3.9%

0.18

Junior Providers (n = 6 providers; 36 scans)
Individual Fracture
Diagnosis
Fracture Complex
Diagnosis
Task Load Index

Weighted
Importance of 3D/AR
for Task

Sensitivity
Specificity
Sensitivity
Specificity
Mental Demand
Temporal Demand
Effort Required
Frustration
Individual Fracture Diagnosis
Fracture Complex Diagnosis

0.82
0.99
0.85
0.99
56.1%
41.3%
59.8%
40.2%
54.8%
66.7%

0.04
0.01
0.06
0.01
5.5%
3.7%
4.0%
5.1%
6.5%
4.9%

0.82
0.99
0.77
0.99
45.2%
38.1%
47.1%
32.8%
70.4%
76.5%

0.05
0.01
0.09
0.01
6.2%
4.5%
5.5%
6.1%
4.7%
3.9%

0.97
0.86
0.49
1.00
0.20
0.59
0.07
0.36
0.06
0.13

Displacement Characterization

61.4%

5.9%

79.1%

3.6%

0.01

0.92
1.00
0.92
0.99
53.3%
34.7%
54.4%
35.1%
32.2%
54.6%
54.2%

0.03
0.00
0.04
0.01
5.0%
4.8%
4.2%
4.5%
3.2%
4.7%
5.5%

0.90
0.83
0.66
0.37
0.65
0.71
0.46
0.84
0.39
0.51
0.91

Senior Providers (n = 7 providers; 42 scans)
Individual Fracture
Diagnosis
Fracture Complex
Diagnosis
Task Load Index

Weighted
Importance of 3D/AR
for Task

Sensitivity
Specificity
Sensitivity
Specificity
Mental Demand
Temporal Demand
Effort Required
Frustration
Individual Fracture Diagnosis
Fracture Complex Diagnosis
Displacement Characterization

0.92
1.00
0.94
0.97
49.9%
37.2%
49.7%
36.5%
36.7%
59.2%
55.1%

0.02
0.00
0.04
0.02
5.4%
4.7%
4.8%
5.1%
4.1%
4.9%
6.1%

Table 1. Task load index and weighted importance of the AR model vs traditional 3D reformats. Junior
providers defined as two or fewer years of residency. Senior providers defined as three or more years of
residency. Task load index based off the NASA TLX survey with 21 gradations converted into percentage for
easier comprehension. All means compared using Student t-test.

Access to Advance Care Planning Documentation in the ICU – Sending Out Messages in Bottles
Joseph Lin, Logan Pierce, Alexis Colley, Christopher Johnson, Emily Finlayson, Elizabeth Wick
Introduction: Advance care planning (ACP) plays an important role in goal-concordant care, helping
to ensure that patient preferences are recorded and followed. While writing ACP documentation is
vital, it is only useful if read, and there is a scarcity of data on who reads ACP documentation.
Methods: Electronic health record (EHR) ACP documentation access, defined as opening the EHR
navigation tab containing ACP, was aggregated for UCSF patients who had an unplanned ICU
admission from January-October 2021. Unplanned ICU admission was chosen as an event that
would likely prompt assessment of existing ACP documentation. Primary service, provider
classification (resident, attending, advanced practice provider [APP], nurse, other), and time
between ICU admission and ACP access were collected.
Results: A total of 2,699 patients were included, with 34% (n = 931) having ACP accessed within 2
days of ICU admission (Figure 1). Among surgical services, General Surgery had the highest rate at
30% (25/82), followed by Abdominal Transplant (27%, 35/131), Vascular (21%, 16/77),
Neurosurgery (20%, 98/488), Cardiothoracic (19%, 36/187), and Orthopedic (17%, 13/76). The
providers most likely to access ACP within 2 days of ICU admission were nurses, who did so in 18%
(n = 480) of cases, followed by residents (12%), attendings (10%), and APPs (4%).
Conclusions: ACP is infrequently checked after unplanned ICU admission, and the providers most
likely to access it are nurses. This suggests that integrating assessment of prior ACP documentation
into physician workflows may be as important as emphasizing writing it.
Figure 1: ACP documentation access within 2 days after unplanned ICU admission

Pedal arterial calcification score is associated with hemodynamic change and major
amputation after revascularization in chronic limb-threatening ischemia
Iris H. Liu, Bian Wu, Viktoriya Krepkiy, Rym El Khoury, Roberto Ferraresi, Alexander M. Reyzelman,
Jade S. Hiramoto, Peter A. Schneider, Michael S. Conte, Shant M. Vartanian
Objective: We have developed a novel pedal medial arterial calcification (pMAC) score that is
associated with major amputation in patients with chronic limb-threatening ischemia (CLTI). We
hypothesize this association is related to unresolved distal ischemia.
Methods: This is a retrospective study of 306 patients who underwent technically successful
infrainguinal revascularization for CLTI (2011-2020) and had foot x-rays for blinded pMAC scoring (05). Ischemia grades (0-3) and limb stages (1-4) were determined using the Society for Vascular
Surgery Wound, Ischemia, Foot Infection (WIfI) staging system.
Results: pMAC scores were trichotomized [0-1 (125; 41%), 2-4 (116; 38%), 5 (65; 21%)]. Ischemia
grade after revascularization was improved in 78/137 (57%) and unimproved in 59/137 (43%). Lower
pMAC score was associated with hemodynamic improvement (p=0.004, Fig 1). Revascularization
approach was open bypass in 118 (38%) and endovascular in 188 (62%).
In the endovascular group, 37 (20%) underwent major amputation. In a Cox proportional hazards
model, factors independently associated with major amputation were WIfI stage 4 [HR 2.7 (1.3-5.7),
p=0.007] and pMAC score [pMAC 2-4: HR 10.6 (1.4-80.7), p=0.02; pMAC 5: HR 15.5 (2.0-119),
p=0.008]. Ischemia grade was improved after endoluminal revascularization in 43/90 (48%). In a
multivariate logistic model, pMAC 5 was the only factor independently associated with unimproved
ischemia grade after endovascular intervention [OR 4.0 (1.1-16.6), p=0.04].
In the bypass group, 19 (16%) underwent major amputation. In a Cox model including bypass
conduit, WIfI stage, and pMAC score; the only factor independently associated with major amputation
was use of non-autogenous graft [HR 5.6 (1.8-17.6), p=0.003]. Ischemia grade was improved after
bypass in 35/47 (74%) but was not independently associated with any baseline patient or limb
characteristics.
Conclusion: The pMAC score is a simple and practical clinical tool independently associated with
persistent distal ischemia and major amputation after technically successful endoluminal
revascularization in CLTI. These data suggest that pedal arterial calcification may limit
revascularization efficacy in patients with CLTI.
Figure 1. Higher pMAC score is associated with failure to improve degree of limb ischemia
after technically successful infrainguinal revascularization in patients with CLTI

Assessing the Negative Predictive Value of Cervical Spine CT Compared to MRI in Pediatric Trauma Patients: A
Multi-Center Retrospective Cohort
Authors: Caroline Melhado MD, Kurtis Auguste MD, Aaron Jensen MD MEd MS, and the Western Pediatric Surgery
Research Consortium (WPSRC) Cervical Spine Investigators
Introduction: Pediatric blunt cervical spine injury (CSI) is rare, affecting 1-2% of pediatric trauma admissions.
Missing a CSI, however, can have devastating consequences. While adult data suggest computed tomography (CT)
is sufficient to rule out clinically significant ligamentous injuries in obtunded patients, these data have not been
validated in children.
Methods: This is a subgroup analysis of UCSF data from a ten-center retrospective cohort of children admitted
after trauma between 2016-2021 that underwent cervical spine magnetic resonance imaging (MRI). Measures of
diagnostic accuracy of plain cervical spine radiographs (XR) and of cervical spine CT are reported compared to the
gold standard of MRI, to determine the missed injury rate of clinically significant CSI for bony imaging alone.
Analyses were stratified by age groups and mental status (obtunded and not obtunded).
Results/Progress: 123 injured children who underwent cervical spine MRI were identified. Bony imaging modalities
obtained in these patients included 66 (54%) with XR only, 57 (46%) with CT only, and 15 (11%) with both CT and
XR. Injuries were identified in 26 (21%) children. Six injuries not apparent on CT were identified by MRI, only one of
which was unstable (Table 1).
Conclusions: There is a quantifiable miss rate for unstable ligamentous injury based on CT scan alone in children. A
larger sample size is needed to precisely calculate the negative predictive value CT scan for unstable injuries in
order to determine the need for MRI to clear cervical collars in obtunded pediatric trauma patients.
Table 1: Measures of diagnostic accuracy for cervical spine radiographs (XR) and cervical spine computed
tomography (CT) compared to cervical spine magnetic resonance imaging (MRI) for detecting ANY cervical spine
injury and for detecting UNSTABLE cervical spine injury.
Diagnostic Accuracy of Bony Imaging for Identification of ANY Injury on MRI
MRI Finding
Measures of Diagnostic Accuracy
XR Finding
Any Injury
No Injury
Injury
4
3
Negative Predictive Value (XR): 86% (CI 75-93%)
No Injury
6
53
Sensitivity (XR): 40% (CI 12-74%)
CT Finding
Injury
14
3
Negative Predictive Value (CT): 85% (CI 74-91%)
No Injury
6
34
Sensitivity (CT): 70% (CI 45-88%)
Diagnostic Accuracy of Bony Imaging for Identification of UNSTABLE Injury on MRI
MRI Finding
Measures of Diagnostic Accuracy
XR Finding
Unstable
Stable Injury
Injury
or No Injury
Injury
3
4
Negative Predictive Value (XR): 96% (CI 91-99%)
No Injury
2
57
Sensitivity (CT): 60% (CI 15-95%)
CT Finding
Injury
6
11
Negative Predictive Value (CT): 97% (CI 86-99%)
No Injury
1
39
Sensitivity (CT): 86% (CI 42-99%)

Single Cell Multi-omics Reveal Novel Cardiac Subpopulation Critical to Valve Morphogenesis
Alexander F. Merriman, MS, Peter C. Kouretas, MD PhD, Chun J. Ye, PhD, Deepak Srivastava, MD
INTRODUCTION: Congenital and acquired valvular heart disease are major sources of morbidity and mortality.
In this study, we have interrogated the late stages of valvulogenesis to understand the molecular
mechanisms of valve formation and how these mechanisms are disrupted in the context of disease.
METHODS: Our study leveraged a combination of single cell RNA/Chromatin Accessibility sequencing, human
genetics data, and confocal & lightsheet microscopy. These experiments were carried out using murine
genetic lines and human tissue.
RESULTS: We identified a rare cell population in the developing valve with a unique transcriptional
profile comprised of highly specific developmental signaling pathway genes. Furthermore, we have
identified an enrichment of rare and damaging missense variants in these signaling pathway genes in patients
with congenital valvulopathies. We have established that these cells are temporally specified during latevalvulogenesis and are spatially localized at the leading edge of the developing leaflets. Analysis of a human
fetal heart with hypoplastic left heart syndrome and critical aortic stenosis demonstrated a depletion of this cell
population, suggesting these cells may be required for valvular development. Ablation of this rare
subpopulation during development results in highly dysplastic valves, with features of several congenital
valvulopathies.
CONCLUSIONS: This study establishes the existence of a novel, rare subpopulation of cardiac cells that are
critical to valve development and may contribute to the pathogenesis of congenital valvulopathies.

Nr4a1 as a Regulator of Monocyte Subsets in a Mouse Model of Biliary Atresia
Sarah Mohamedaly MD MPH, and Amar Nijagal MD
Introduction: Biliary atresia (BA) is a rapidly progressive perinatal inflammatory disease,
resulting in obliterative cholangiopathy and liver failure. We have previously demonstrated that
the relative abundance of hepatic Ly6CLo non-classical monocytes promote resolution of
perinatal liver inflammation during rhesus rotavirus-mediated (RRV) BA in mice. Nr4a1 is a
transcription factor and known regulator of Ly6CLo monocyte development in adult mice. We
hypothesize that Nr4a1 is an essential survival factor for neonatal Ly6CLo monocytes and
therefore a regulator of perinatal liver inflammation.
Methods: Nr4a1-GFP and Nr4a1-deficient neonatal mice were injected with PBS or 1.5x106
focus forming units RRV within 24 hours of delivery. GFP expression on monocyte subsets in
the liver and bone marrow (BM) was quantified 3 days after injection using flow cytometry.
Statistical significance was determined using a student’s t-test and ANOVA with a p-value <0.05
for significance.
Results: Nr4a1 was expressed highest among Ly6CLo monocytes in the neonatal liver compared
to other myeloid populations (p= 0.0003; Fig. 1a). This pro-reparative monocyte subset expands
in the setting of inflammation (p= 0.013; Fig. 1b) in a Nr4a1-dependent fashion (p= 0.038; Fig.
1b).

Conclusion: These results suggest that Nr4a1 is a regulator of monocyte populations in the
neonatal liver and is required for expansion of Ly6CLo monocytes under inflammatory
conditions. Given the importance of this monocyte subset in mitigating RRV-mediated
inflammation, understanding the mechanisms by which neonatal pro-reparative Ly6CLo
monocytes are regulated can be beneficial for treating diseases like BA.

Preclinical testing of AAV capsid transduction efficiency and specificity in ex vivo perfused human
liver
AUTHORS: Miguel Nunez, Jaejun Kim, Simone Kurial, Pervin Choksi, Chris Her, Jackie Maher, Shareef Syed,
Garrett Roll, Holger Willenbring
INTRODUCTION: Liver gene therapy with adeno-associated viral (AAV) vectors showed principal efficacy in
clinical trials but at lower levels than expected from pre-clinical studies. To address this translational gap, we
developed a near-clinical model by studying AAV vector transduction in human livers maintained
by normothermic machine perfusion (NMP). As proof of concept, we compared the transduction efficiency of
AAV vectors generated with AAV5 or AAV8 capsids, which are most commonly used clinically.
METHODS: We performed NMP for 73 hours after intraportal co-injection of AAV5 and AAV8 vectors
expressing mTurquoise and EGFP, respectively. We analyzed transduction at the DNA, mRNA and protein
level in tissue samples from all liver segments and hepatocyte isolates by ddPCR and FACS.
RESULTS: Liver function and viability markers were stable over 84 hours (Figure 1A). FACS of
hepatocytes showed transduction efficiencies of 0.47% for AAV5 and 0.72% for AAV8 vectors. (Figure 1B).
Vector-derived mRNA expression measured by ddPCR was 5 or 30-fold higher in AAV8 than in AAV5
vector-transduced hepatocytes or liver segments, respectively; AAV genome copy numbers were similar
(Figure 1C,D).
CONCLUSION: Our results show that the AAV8 capsid is more efficient than the AAV5 capsid in functional
transduction of hepatocytes in human liver. These results address the controversy about the utility of the AAV8
capsid for human liver gene therapy prompted by studies in humanized mice and explain the need for high
vector doses in clinical trials using the AAV5 capsid. Our system allows developing capsids with unprecedented
efficacy for human liver gene therapy.

Figure 1: Expression of AAV5-mTurquoise and AAV8-EGFP vectors in a human liver 73 hours after
injection. (A) Serum analysis during NMP for markers of liver function and viability. (B) FACS plots showing
percentage of AAV vector-transduced hepatocytes. (C) ddPCR analysis of AAV mRNA and genome copy
number in isolated hepatocytes. Results are means and standard error of the mean for technical replicates (n =
2). (D) ddPCR of AAV mRNA and AAV genome copy number in individual liver segments. Results are means
and standard error of the mean for technical replicates (n = 2).

Title: Elimination of Sex-Based Disparities in Statin Prescription in CLTI patients Undergoing Open
Vascular Procedures for PAD
Authors:
Katherine M. Sanders, Zachary A. Matthay, Eric J.T. Smith, Elizabeth M. Lancaster, Joyce H. Nacario,
Emanuel A. Jaramillo, Jade S. Hiramoto, Michael S. Conte, James C. Iannuzzi
Introduction/Objectives:
Disparities in evidence-based medical management are one suggested cause of worse clinical outcomes in
female vascular surgery patients. A discharge documentation quality improvement (DDQI) initiative was
implemented to address discharge medication prescriptions. We hypothesized this initiative would decrease sexbased disparities in statin prescription.
Methods:
A single-center retrospective analysis was performed including patients who underwent open lower extremity
bypass or femoral endarterectomy for CLTI between 2012 and 2020. The primary endpoint was statin
prescription within 30 days following their procedure. A time series analysis was performed comparing statin
prescription before and after DDQI implementation. Logistic regression estimated the associated change in
statin prescription by sex.
Results:
Overall, 357 cases were included, with 144 (40%) females and 213 (60%) males. Prior to implementation,
statins were prescribed in 69% of female cases and 87% of male cases (p<0.01). Following implementation,
there was no difference in statin prescription (95% in females vs. 88% in males, p=0.19). On logistic regression,
male patients had 3.0 times the odds of being prescribed a statin prior to implementation (OR 3.0, 95% CI: 1.6 –
5.6, p< 0.01). Following implementation of the initiative, female patients saw a disproportionate increase in
statin prescription compared to males (OR 8.2, 95% CI: 1.5 – 46.1, p=0.02).
Conclusion:
Implementation of universal discharge documentation eliminated sex-based disparities in statin prescription in
patients with CLTI following open lower extremity revascularization. These findings highlight the potential for
quality initiatives to address disparities in vascular care.

High Risk Clinical Predictors and Associated Morbidity of Acute Kidney Injury following Thoracic
Endovascular Aortic Repair for Aortic Aneurysm
Eric J.T. Smith, Zachary A. Matthay, Iris Liu, Joel L. Ramirez, Virendra Patel, Warren J. Gasper, Jade S. Hiramoto,
Michael S. Conte, James C. Iannuzzi
Objective: Acute Kidney Injury (AKI) following endovascular procedures increases morbidity, however there is limited
data describing AKI risk following thoracic endovascular aneurysm repair (TEVAR). We aimed to identify risk factors for
AKI following TEVAR and hypothesized that perioperative characteristics can predict AKI.
Methods: The Vascular Quality Initiative TEVAR module was queried for asymptomatic descending thoracic aortic
aneurysms (years 2012-2020). Inclusion criteria were zones 2-5 and exclusion criteria was preoperative dialysis. AKI was
defined using RIFLE Criteria. Multivariable analysis identified independent predictors of AKI.
Results: Among 1,699 cases, 90 (5%) developed AKI. AKI was associated with female sex (7% vs. 4%,p=0.02), BMI
<19 (11% vs. 5%,p=0.03), CHF (10% vs. 5%,p<0.01), abnormal stress test (12% vs. 5%,p<0.01), disease spanning 3
zones (7% vs. 4%,p<0.01), and spinal drain (7% vs. 4%,p=0.02). Intraoperative characteristics associated with AKI
included operation duration (3 ± 1 vs. 2 ± 1 hours,p<0.01), contrast volume (140 ± 96 vs. 102 ± 64.9 ml,p<0.01), and
intraoperative transfusions (20% vs. 4%,p<0.01). On multivariable analysis 6 risk factors were identified (Figure 1). AKI
risk varied by number of risk factors: 0 (2%), 1-2 (4%), 3-4 (17%), ≥5 (50%),p<0.01). Those with ≥3 risk factors,
representing 11% of cases, had 5.9 times the unadjusted odds of AKI. AKI was associated 90-day mortality (43% vs
21%,p<0.01).
Conclusion: AKI is rare following asymptomatic TEVAR for aortic aneurysm, but those with ≥3 risk factors are at
increased AKI risk. Future study should assess whether these risk factors can be modified to reduce AKI.

Figure 1. Adjusted Odds Ratio: Acute Kidney Injury
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Bridging the Gap to the Robotic Console with a Porcine Cholecystectomy Model
Sarah Watanaskul BA, Anya Greenberg MBA, Alyssa Murillo MD, Patricia O’Sullivan EdD, Hueylan Chern
MD
Introduction
Opportunities for resident robotic console training outside of the operating room are limited primarily to
simulator exercises and, infrequently, expensive cadaver or live animal labs. Tissue handling with visual
feedback alone is a critical skill unique to robotic surgery, so we introduced a high-fidelity, low-cost porcine
cholecystectomy simulation during a week-long robotic education initiative.
Methods
Nineteen residents (8 R2s, 9 R3s, 2 research-year) were scheduled for a cholecystectomy simulation. Six faculty
from various surgical specialties proctored the sessions. As preparation, residents reviewed anatomy and robotic
cholecystectomy videos. After a 15-minute interactive discussion on robotic cholecystectomy set-up, residents
spent 40-80 minutes completing a porcine model cholecystectomy with feedback and guidance from faculty.
After the session, residents and faculty completed a feedback survey.
Results
19/19 (100%) residents and 5/6 (83%) faculty completed the feedback survey. All residents found the session
very (n=4, 21%) or extremely (n=15, 78%) helpful. Free-text comments highlighted as especially valuable
direct, personalized feedback from faculty and tissue plane dissection using visual cues. All faculty agreed (n=2,
40%), or strongly agreed (n=3, 60%) that the session would affect their entrustment of residents in the OR, and
faculty felt as comfortable (n=1, 20%), more comfortable (n=3, 60%), or much more comfortable (n=1, 20%)
with residents at the console post-session compared to pre-session.
Conclusion
This high-fidelity, low-cost tissue model for robotic console training provides residents with valuable
procedural simulations, strengthens faculty confidence in residents’ skills, and helps bridge the gap from the
simulator to the operating room.

Out-of-Pocket Costs and Catastrophic Healthcare Expenditure in Children
Requiring Surgery in Low- and Middle-Income Countries

Ava Yap, Bruce Bvulani, Gloria Mutemi, Emmanuel Ameh, Nancy Ukwu, Bertille Ki, Tapsoba Toussiant,
Theodore Tiendrebeogo, Ifeanyi Onah, Eseoghene Achakpo, Mulenga Mulewa, Jonathan Mwansa,
Martin Mwanza, Adetokunbo Adebola, Zahradeen Usman, Samuel Negash, Miliard Derbew, Amazene
Tadesse, Aiah Lebbie, Marion Mum Kabia, Dilon Muhindo Mweru, Wasiu Lanre Adeyemo, Olugbemiga
Ogunlewe, Olapeju Garba, Violeta Lopez Paredes, Fabian Massaga, Samwel Byabato, William Kahabi,
Greg Klazura, Ruth Laverde, Paul Park, Doruk Ozgediz.
Background: Out-of-pocket (OOP) healthcare costs leading to catastrophic healthcare expenditure (CHE)
pose a significant financial burden for families of children undergoing surgery in low- and middle-income
countries (LMIC), where universal healthcare coverage is insufficient. This study seeks to determine OOP
costs and CHE among pediatric surgical delivery systems in multiple LMIC.
Methods: A survey on OOP costs and economic impact was administered to patient’s caregivers at
pediatric surgical facilities in LMIC. CHE was calculated for all families who reported OOP costs, defined
as an OOP cost >10% of household annual income. Clinical and demographic data was collected via chart
review. Wilcoxon rank sum tests and multivariate logistic regression was performed to identify primary
predictors of CHE. Costs are reported in United States dollars ($).
Results: 13 facilities in 9 LMIC were surveyed. 26.9% (358/1330) patients incurred CHE overall, ranging
from 8.4% in Ethiopia to 64.1% in Nigeria. Those who sustained CHE have a lower median annual income
($153 vs. $750, p<0.001). Average OOP costs in families who suffered from CHE had a mean of $484 per
family, ranging from $4.69 in Ethiopia to $2,046.25 in Burkina Faso. Adjusting for site country, age, sex
and ASA class, elective cases were less likely to sustain CHE (OR 0.70, 95% CI 0.49-0.97).
Conclusion: Pediatric surgical capacity building should incorporate strategies to mitigate CHE for
children undergoing surgery in concordance with the Lancet Commission on Global Surgery’s call for
universal healthcare coverage.

How much of your neighborhood impacts your liver transplant referral outcome?
Authors: Mignote Yilma M.D., Raymond Cogan, Neil Mehta M.D., John Neuhaus, Amy Shui, Carolyn Light,
Ryutaro Hirose M.D.
Background: Studies have assessed socioeconomic and demographic disparities in post-waitlist patients, but
there is limited work on pre-waitlist stage. The purpose of this study was to assess the impact of community and
individual measures of socioeconomic status (SES) on referral outcome. We hypothesized that both individualand community-level measures of SES impact waitlisting, independent of their disease severity.
Methods: This is a retrospective cohort study of patients referred to UCSF transplant center between 2013 –
2015. Multivariate logistic models were used to assess the association between community-measure of SES and
referral outcome.
Results: Higher neighborhood deprivation (NDI ≥ 3) was associated with 33% lower odds of waitlisting
(Unadjusted OR 0.67, 95% CI 0.55 – 0.82, p = 0.000). This association held true even after adjusting for
individual race/ethnicity, age, HCC status, disease etiology, and MELD (AOR 0.72, 95% CI 0.55 – 0.93, p =
0.012), but disappeared when adjusting for insurance type and employment status (AOR 0.82, 95% CI 0.63 –
1.08, p = 0.167). While Hispanic/Latinx patients had higher odds of waitlisting (AOR 1.42, 95% CI 1.04 – 1.93,
p = 0.026) after adjusting for both community and individual measures of SES, mediation analysis showed no
direct effect between race/ethnicity and waitlisting, but a significant indirect effect of insurance type (p = 0.005)
on waitlisting.
Conclusion: Community measures of SES could be a useful adjunct to individual measures of SES in
understanding the early barriers to LT. Next steps would incorporate several measures of SES to elucidate this
further.

Ascending thoracic aortic aneurysm size trajectories in 3003 images across 899 individuals
Siavash Zamirpour, Liang Ge, Elaine E. Tseng
Introduction: Dissection risk in ascending thoracic aortic aneurysms (aTAAs) lacks reliable prognostic
markers. Patient-specific biomechanics may improve risk stratification but must be developed in large,
representative patient cohorts, necessitating automated methods for characterizing aneurysm size dynamics.
Methods: The UCSF radiology report database was queried for chest CT with contrast or CTA mentioning
ascending thoracic aortic pathology. Patients with ≥2 scans over ≥3 months were included. Text pattern
matching was used to extract aortic diameter. Growth (≥3 mm/yr) and non-growth (<3 mm/yr) events were
identified. A mixed model was used to estimate the mean growth rate and characterize patient-level variance
therein.
Results: The study population comprised 899 distinct patients, of whom 583 (64.8%) were male, contributing
3003 images. The median [interquartile range] age at earliest scan was 66.00 [57.00, 74.00], number of images
was 3.00 [2.00, 4.00], and follow-up period was 591.60 [269.49, 1268.84] days. Aortic diameter was found in
2207/3003 reports (73.5%). In a random sample of 100 reports, extraction accuracy was 95%. Of 410 patients
with ≥1 growth/non-growth event characterized, 297 (72.4%) experienced no growth events. Population-level
estimates (95% CI) were baseline diameter of 4.38 (4.33–4.42) cm and growth rate of 0.15 (0.025–0.28) mm/yr.
Variance components were 60% for baseline diameter and 0.6% for diameter growth rate.
Conclusions: Most patients experienced no growth events, and both average growth rate and patient-level
variation therein were clinically insignificant. These findings highlight the need to identify patients at risk of
dissection despite small diameter and little growth through patient-specific biomechanics.

