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OBB-01

HEPATICA - QUANTITATIVE
MAGNETIC RESONANCE IMAGING
PREDICTS INDIVIDUAL FUTURE LIVER
PERFORMANCE AFTER LIVER
RESECTION

D. Mole ', J. Fallowfield”, F. Welsh”, A. Sherif",

T. Kendall", G. Ridgway’, J. Connell’, M. Rees” and for
the HepaTlca Study Team

!Clinical Surgery, 2Hepatology, University of Edinburgh,
3Surgery, Hampshire Hospitals Foundation Trust, “Pa-
thology, University of Edinburgh, and 5Perspectum Di-
agnostics Ltd., United Kingdom

Introduction: The future liver performance (FLP) of an
individual undergoing liver resection for cancer is critical
for their survival and recovery. Here, we report the
development and clinical testing of HepTlca, a novel
magnetic resonance image (MRI) technology that com-
bines multiparametric MRI signal processing with auto-
mated anatomical liver segmentation to estimate FLP.
Method: HepaTlca combines iron-corrected T1 (cT1)
mapping with a 3D U-net pipeline to automatically delin-
eate the liver volume and Couinaud segments based on
anatomical landmarks. HepaTlca combines quantitative
c¢T1 mapping with accurate estimation of the future liver
remnant (FLR) volume to predict FLP. We evaluated the
ability of HepaTlca to predict post-operative morbidity,
length of stay and regenerative capacity in a prospective 2-
centre observational clinical trial (

NCT03213314).

Results: 135 of 143 patients recruited and scanned un-
derwent liver resection. 84% of participants had colo-
rectal liver metastases; the remainder had primary liver
cancer or other secondary cancers. The HepaTlca score
showed a significant linear correlation with the modified
Hyder-Pawlik score, an indicator of post-operative
morbidity (adjusted R?=0.26, P< 0.001), and liver
regenerative performance (adjusted R%=0.46, P< 0.001).
Furthermore, in patients with an FLR < 90%, a mean
cT1 >795ms was associated with a longer duration of
hospital stay (median (IQR) of 6.5 (5.3-12) vs. 5 (4-7.1);
P=0.005). cT1 also correlated with histological measures
of inflammation and hepatocyte ballooning.
Conclusion: HepaTlca is a non-invasive quantitative
MRI technology for predicting FLP. HepTlca informs
individualised operative risk and augments patient and
surgeon decision-making prior to liver resection.
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[Figure: Concept diagram showing use of quantitative MRI in a clinical
workflow highlighting exemplar]

OBB-02

MINIMALLY INVASIVE APPROACHES
TO BILIARY TRACT CANCERS AND
NODAL SAMPLING: NOT ALL
APPROACHES ARE SIMILAR

B. Kim, C. -W. Tzeng, N. Ikoma, Y. -J. Chiang,

Y. S. Chun, T. Aloia, J. N. Vauthey and H. Tran Cao
Surgical Oncology, MD Anderson Cancer Center, United
States

As minimally invasive approaches (MIS) to biliary tract
cancers become more commonplace, understanding
whether they offer adequate locoregional clearance is crit-
ical. We sought to study how laparoscopic and robotic
approaches compare to open surgery for both intrahepatic
cholangiocarcinoma (ICC) and gallbladder cancer (GBC).

From 2010-2016, the National Cancer Database was
queried for all patients who underwent hepatic resection of
ICC of any stage and T1b or more advanced GBC. Patients
were grouped by approach: open(OA), laparoscopic(LA),
and robotic(RA). To measure appropriateness of oncologic
therapy, rate of lymph node (LN) dissection, quality of LN
dissection, and RO resection were evaluated.

In this cohort of 8,612 patients [4,034 with ICC
(OA:3,281, LA:675, RA:78) and radical cholecystectomy
for 4,578 with GBC (OA:1,893, LA:2,588, RA:97)], MIS
was used 40% of the time. RO resection was achieved in
71% OA, 67% LA, and 77% RA, p< 0.001. Rates of LN
dissection were 58% for ICC (OA: 61% LA: 46% RA:


http://ClinicalTrials.gov
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44%, p< 0.001) and 49% for GBC (OA: 59% LA: 41%
RA: 58%.,p< 0.001). When lymphadenectomy was
performed, mean LN number examined was 4.4 (OA: 4.7
LA:3.7RA: 4.9, p< 0.001). When lymphadenectomy was
performed, 6+LN were retrieved rarely in both ICC (OA:
27%, LA 24%, and RA: 35%) and GBC (OA: 15%, LA:
7% and RA: 14%), p< 0.001.

As MIS approaches are increasingly used for ICC and
GBC, monitoring surgical quality will be paramount.
Laparoscopy, in particular, may fall short in achieving
margin-negative  resection and adequate regional
lymphadenectomy.

OBB-03

HYPOTHERMIC OXYGENATED
PERFUSION VS. NORMOTHERMIC
REGIONAL PERFUSION IN LIVER
TRANSPLANTATION FROM NON-
HEART BEATING DONORS-FIRST
INTERNATIONAL COMPARATIVE
STUDY

M. Lesurtel , X. Muller -, K. Mohkam , F. Dondero”,
E. Savier’, P. Bucur’, H. Jeddou”’, G. Pittau’ and

P. Dutkowski

IDepartment of General Surgery and Liver Trans-
plantation, Croix-Rousse University Hospital, France,
2Department of Surgery and Transplantation, University
Hospital Zurich, Switzerland, 3Department of Hepatobi-
liopancreatic Surgery, Beaujon Hospital, APHP,
4Department of Hepatobiliary Surgery and Liver Trans-
plantation, Sorbonne Université Pitié-Salpétriere Hospi-
tal, 5Department of Digestive, Oncological, Endocrine,
Hepato-Biliary, Pancreatic and Liver Transplant Surgery,
Trousseau Hospital, 6Departmem‘ of Hepatobiliary and
Digestive Surgery, Pontchaillou University Hospital, and
"Centre Hépato-Biliaire, Hopital Paul Brousse, Université
Paris Sud, APHP, France

Introduction: End-ischemic hypothermic oxygenated
perfusion (HOPE) and in-situ normothermic regional
perfusion (NRP) improve outcomes in liver transplantation
(LT) from controlled donation after circulatory death
(DCD) but a direct comparison is lacking.

Methods: This multicentre study included all NRP pro-
cedures performed in France and all HOPE procedures
performed in Zurich up to 2020, starting in 2015 and 2012,
respectively. The primary endpoint was 1-year graft sur-
vival. To account for differences in graft utilization, an
intention-to-treat analysis was performed including
perfused grafts which were discarded. A propensity score
matching was applied to correct for major donor, graft and
recipient differences.

Results: A total of 225 NRP and 104 HOPE procedures
were performed with 107 (47%) and 92 (88%) transplants
per group. NRP grafts were retrieved from younger donors
(50 vs. 61, p< 0.001) with shorter functional donor warm
ischemia times (22 vs. 31min, p< 0.001). We observed no
difference in ischemic cholangiopathy (3.3% vs. 2.2%,
NS), primary non-function (0% vs 4.3% p=0.12) and he-
patic artery thrombosis (2.2 vs. 2.2%, NS) resulting in
comparable graft survival rates (Figure). However, the

intention-to-treat analysis disclosed superior graft survival
after HOPE. Propensity score-matched analysis showed
higher peak serum transaminases after HOPE (ALT 1576
vs. 468 and AST 3559 vs. 653, p< 0.001), while graft and
patient survival were comparable.

Conclusion: In DCD LT, NRP and HOPE both achieved
benchmark graft and patient survival rates with comparable
outcomes in risk-adjusted donor-recipient combinations.
However, utilization rates were significantly higher in the
HOPE cohort suggesting superior clinical effectiveness.
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[Tumor-censored graft survival (A) and intention-to-treat analysis for

graft survival (B) ]

OBB-04

SINGLE-CENTER EXPERIENCE OF
LIVER TRANSPLANTATION FOR
CHOLANGIOCARCINOMA

O. Ahmed , N. Vachharajani , S. -H. Chang", Y. Park",
A. Khan', W. Chapman and M. Doyle

! Department of Surgery, and 2Division of Public Health
Sciences, Washington University School of Medicine,
United States

Introduction: Cholangiocarcinoma remains a rare and
aggressive biliary malignancy. Traditionally, curative
resection was considered the cornerstone of treatment,
however, more recently liver transplantation (LT) offered
an alternative option for unresectable patients. The aim is to
assess clinical outcomes in patients with chol-
angiocarcinoma proceeding to LT.

Methods: Prior to 2007, all resectable patients proceeded
to a curative resection. A hilar cholangiocarcinoma proto-
col was commenced in 2007 within our institution whereby
diagnosed patients were enrolled onto a registry and
considered for LT. Data on all patients with a diagnosis of
cholangiocarcinoma between 2007 and 2019 were studied
within a prospectively maintained institutional database.
Results: A total of 58 patients were initially enrolled and
considered for LT. Thirty-eight patients proceeded to LT
upon completion of neoadjuvant chemoradiation (26 male,
mean age 55.6 +/- 11.4). Common complications included
hepatic artery stenosis (n=3), portal vein stenosis (n=7) and
bile leak (n= 3). Re-transplantation was required for 4 pa-
tients occurring within 30 (n=3) and 45 days (n=1),
respectively. Twelve patients developed recurrence
(31.6%), 2 were intrahepatic. There were 11 deaths during
the study period (n=9 from recurrent disease; n=2 unrelated
causes). Overall 1-, 3- and 5- year survival rates were
94.3%, 56.9% and 50.6% respectively. Disease-free sur-
vival was 87.8%, 57.8% and 46.2% at 1-, 3 and 5- years.
Graft survival was rates were 83.7%, 52% and 44.5% at 1-,
3- and 5- years respectively.
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Conclusion: Liver transplantation provides a 50% 5-year
survival rate for appropriately selected patients who would
otherwise have no surgical treatment option.

OBB-06

AN ONLINE CALCULATOR TO
PREDICT RECURRENCE AFTER
HEPATECTOMY FOR COLORECTAL
LIVER METASTASIS: REFLECTING
THE NEW ERA OF GENETIC AND
BIOLOGICAL FEATURES

A. Moro ', D. Tsilimigras , R. Mehta', A. Guglielmi-,

S. Alexandrescu’, G. Poultsides”, K. Sasaki’, F. Aucejo’,
T. Pawlik’ and A. Paredes

!The Ohio State University Wexner Medical Center, Co-
lumbus, United States, 2University of Verona, Verona,
Italy, 3Fundeni Clinical Institute, Bucharest, Romania,
4Stanf0rd University, California, SCleveland Clinic,
Cleveland, and 6Department of Surgery, The Ohio State
University Wexner Medical Center, Columbus, United
States

Introduction: The risk of recurrence after hepatectomy for
colorectal liver metastasis (CRLM) remains high. The
objective of the current study was to develop a novel online
calculator to estimate the risk of CRLM recurrence using
pathological,  genetic, and  morphologic  tumor
characteristics.
Methods: Patients who underwent hepatectomy for CRLM
between 2001-2018 were identified from a multi-institu-
tional international database. A prognostic model was
developed in the training set and validated using an external
cohort. An online calculator to estimate 1, 3, 5-year
recurrence-free  survival(RFS) was developed and
compared with the clinical risk score (CRS) using Harell’s
c-index.
Results: Among 1,125 patients who underwent CRLM
resection, one-third of patients had mtKRAS (n=343,
30.4%). Overall 1-, 3-, 5-year RFS was 61.1%, 33.9%,
and 28.1 %, respectively. An on-line calculator that
included clinical, pathological, KRAS status, as well as
response to chemotherapy was developed (

).  S-year
RFS among low, intermediate, and high-risk group pa-
tients was 43.1%, 16.1%, and 3.3%, respectively (p<
0.001). The new prognostic model performed better than
the CRS among all patients with CRLM (c-index:0.71 vs.
0.61), as well as among patients with wtKRAS (c-index:
0.68 vs. 0.62) or mtKRAS (c-index:0.73 vs. 0.61)
tumors. External validation of the on-line prognostic
calculator revealed good to very-good accuracy (c-
index:0.66).
Conclusion: A novel online calculator that incorporated
patient, tumor, KRAS status, as well as response to
chemotherapy was more accurate in stratifying patients
relative to RFS compared with the traditional CRS. These
data highlight the importance of incorporating clinical and
genetic information in estimating prognosis among patients
with CRLM.
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OBB-08

PREDICTING INDIVIDUAL 10-YEAR
SURVIVAL AFTER RESECTION OF
COLORECTAL LIVER METASTASES

F. E. Buisman , W. R. Jarnagin~, T. P. Kingham",

D. J. Griinhagen , E. R. Steyerberg’, C. Verhoef ,

M. L. D’Angelica” and B. Groot Koerkamp

! Erasmus MC, Netherlands, ’Memorial Sloan Kettering
Cancer Center, United States, and 3Leiden University
Medical Center, Netherlands

Background: The aim of this study was to predict the
chance of 10-year overall survival (OS) for individual pa-
tients after resection of CRLM based on patient, tumor, and
treatment characteristics.

Methods: Consecutive patients after complete resection of
CRLM were included from two centers (1992-2008). A
simplified score was built to categorize patients into 5
categories regarding the likelihood of 10-year OS.
Discrimination was assessed using the time-dependent
Area Under the Curve (AUC) at 10-years after resection of
CRLM, and with internal-external cross-validation.
Results: A total of 3990 patients were eligible. The 10-year
OS rate probability was 30%, with 497 actual 10 year
survivors. Independent factors for 10-year OS were; age at
resection CRLM, location colorectal cancer (CRC), nodal
status CRC, number CRLM, diameter CRLM, resection
margin, extrahepatic disease, KRAS mutation status,
BRAF mutation status, and histopathological growth
pattern. Perioperative HAIP chemotherapy was the only
independent treatment factor for 10-year OS. The individ-
ual predicted 10-year OS ranged from 6% to 53%. Five risk
groups were identified based on the independent factors
with a chance of 10-year OS of 9% (n=601), 22% (n=885),
30% (n=1401), 44%(n=614), and 55%(n=489). Internal-
external cross-validation validation demonstrated a pooled
AUC of 0.71 (95%CI 0.53-0.90) of the full model and 0.69
(95%CI 0.50-0.88) of the simplified model.

Conclusion: The probability of 10-year survival can be
predicted after resection of CRLM based on 11 independent
prognostic factors and varies from 6% to 53%.


https://medicalcal.shinyapps.io/CRLM_RFS/)(Figure
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OBB-09

LONG TERM OUTCOME OF PATIENTS
WITH CLOSE RESECTION MARGIN
AFTER HEPATECTOMY FOR HCC: A
PROPENSITY SCORE ANALYSIS AT A
SINGLE CENTRE

W. Dai, T. Cheung, A. Chan, T. Wong, W. She, K. Ma,
K. Chu, M. Chan and C. Lo
Surgery, University of Hong Kong, Hong Kong

Introduction: Traditionally, hepatectomy was recom-
mended only if 10mm margin can be achieved. We
analyzed the long term outcome of those with close
resection margin after hepatectomy for HCC.

Methods: From 1989-2017, 1793 patients underwent
resection of HCC at Queen Mary Hospital, Hong Kong.
1697 patients (94.6%) achieved RO resection. 216 (12.7%),
838 (49.4%) and 605 (35.7%) patients had resection margin
0.5-2mm, >2-10mm and >10mm respectively. The out-
comes of those with close margin (0.5-2mm) (CM group)
were compared with those with wide margin (>10mm)
(WM group) using propensity score matching in terms of
tumour size, number and differentiation in a ratio of 1:2.
Result: After matching, there were 211 patients in the CM
group and 422 patients in the WM group. The demographic
data was comparable between the 2 group as shown in table
1 except CM group had significantly more blood loss
(800ml vs 600ml, p=0.007). The 1-year, 3-year, 5-year and
10-year overall survival was 91.5%, 72.8%, 59.8% and
43.5% for the CM group and 89.3%, 71.7% , 58.8% and
44.4% for the WM group, respectively (P=0.759) [Figure
1]. The 1-year, 3-year, 5-year and 10-year disease free
survival was 64.9%, 46.1%, 37% and 27.1% for the CM
group and 62.1%, 415.2%, 39.3% and 30.8% for the WM
group, respectively (P=0.702).

Conclusion: Surgeons should always aim for wide nega-
tive margin. However, resection of HCC with close margin
could still achieve good long term survival and, thus,

resection should not be excluded from those anticipated to
have close resection margin.
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[Overall survival of patients of CM group vs WM group after resection of
HCC ]

CM group WM group P-value
(n=211) (n=422)
Age 59.0 (24-80) 57.0 (18-82) 0.267
Sex (M:F) 174:37 333:89 0.291
AFP (ng/ml) 39.5 (1-530600) 76 (1-1111200) 0.378
ICG retention 10.05 (1.2-53.1) 10.3 (1.6-52.7) 0.718
at 15min (%)
Blood loss (L) 0.8 (0.01-10.0) 0.6 (0.01-15.0) 0.007
Tumour size (cm) 5 (0.7-22.0) 5(1.0-23.0) 0.538
No of tumour 1 (1-multiple) 1 (1-multiple) 0.755
Presence of 104 (49.3%) 198 (46.9%) 0.574
microvascular
invasion
Follow up 46.9 (3.2-267.5) 58.8 (1.2-335.7) 0.045

duration
(months)

[Demographic data of patients in CM group and WM group]

OBB-10

CAN PERI-OPERATIVE LACTATE
KINETICS PREDICT LIVER FAILURE
FOLLOWING MAJOR LIVER
RESECTION?

J. Alderman , A. Owen , N. Murphy ', J. Hodson",

K. J. Roberts’, M. Abradelo’, D. F. Mirza”,

P. Muiesan” and B. V. Dasari

ICritical Care Unit, Queen Elizabeth Hospital, *University
of Birmingham, and SHPB and Liver Transplantation
Unit, Queen Elizabeth Hospital, United Kingdom
Introduction: Evidence from sepsis literature, and
growing evidence in trauma suggest hyperlactataemia is
prognostic of poor outcome. Some evidence suggests a
similar relationship following liver resection.The current
study is aimed at assessing the relationship between lactate
kinetics and post hepatectomy liver failure (PHLF).

HPB 2021, 23 (S1), S1—S5
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Methods: A dataset was collated of up to 50 sequential
serum lactate concentrations in all patients who underwent
major hepatic resection from 2015-2019. Lactate values
were taken from the start of surgery. Data were analysed
using 'R’ (R-Studio v1.2.5001). Values were split into 24h
epochs, and means were compared using Mann-Whitney U
tests.

Results: A total of 1275 patients were included (58.4%
male). Scatterplots with best fit lines (generalised additive
model) of lactate concentration against time were produced
and were compared between subgroups (Figure 1). For
patients undergoing major liver resection, postoperative
day 1-3 lactate was significantly elevated in those who
developed PHLF(A-C) compared to those with no PHLF
(Table 1) and subsequent kinetic profile was different.
Conclusion: These data suggest that early and sustained
hyperlactatemia may predict subsequent PHLF. We plan
further analysis to characterise individual patients’ lactate
trajectories via machine learning, using this data to build
and ratify a model predicting patients’ risk of PHLF and
other adverse outcomes based on their lactate dynamics and
other factors influencing the post hepatic resection
outcomes.

No PHLF PHLFA-C NoPHLFvs PHLFC No PHLF
(mmol/L) (mmol/L) PHLF A-C (mmol/L) vs PHLFC

Day 1 mean 3.44 4.67 p<0.00001 5.424 p<0.00001
peak lactate

Day 2 mean 2.69 4.92 p<0.00001 5.68 p<0.00001
peak lactate

Day 3 mean 2.04 2.86 p<0.00001 3.70 p<0.00001

peak lactate
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OYIA-01
HEPATOCELLULAR ADENOMA IN
MEN. A NATIONWIDE ASSESSMENT

B. van Rosmalen', A. Furumaza], Al Klompenhouwerz,
M. Doukas’z, R. de Manz, J. Ijzermans4, C. Dejongs’(’,

T. M. van Gulik', J. Verheij’ and Dutch Benign Liver
Tumour Group

]Surgery, Amsterdam UMC, University of Amsterdam,
2Gasz‘roenterology, 3Pathology, 4Surgery, Erasmus Uni-
versity Medical Center, 5Surgery, Maastricht University
Medical Center, Netherlands, 6Surgery, Universitéitsklini-
kum Aachen, Germany, and 7Pathology, Amsterdam
UMC, University of Amsterdam, Netherlands

Introduction: In contrast to women, men with hepatocel-
lular adenoma (HCA) are extremely rare (incidence of 4 in
ten million). Survival-rate and risk of malignant trans-
formation into hepatocellular carcinoma (HCC) is currently
unknown. We correlated histopathology and clinical data of
all Dutch male HCA patients.

Methods: Samples of all Dutch male HCA patients be-
tween 2000 and 2019 were collected using PALGA (Dutch
Pathology Registry). Histopathology was revised by two
expert pathologist, supplemented by immunohistochem-
istry. Additional molecular analyses were performed to
confirm malignancy (hTERT) and/or subtype of HCA.
Results: Sixty-six patients from 22 medical centres, with
67 tumours initially diagnosed as HCA were included.
After expert-revision 26/67(38.2%) HCA, 17/67(25%)
borderline HCA/HCC and 24/67(35.3%) HCC were diag-
nosed. Diagnosis was concordant with initial diagnosis in
30/67(44.8%) patients, and discordant in 37/67(55.2%)
patients. Diagnosis changed from HCA to HCC in 8/
67(11.9%) patients, and from HCC to HCA in 1/67(1.5%)
patient. Clinical data matching 46 expert-revision patients
was available. Of 22 HCA patients, four (18.1%) developed
HCC, of which two died from HCC (9.0%). Of 11
borderline HCA/HCC, two died (18.1%). Three of the four
HCA patients with clinical HCC development were beta-
catenin mutated-HCA, one was inflammatory-HCA.
Conclusion: HCA in men is difficult to diagnose and
additional immunohistochemical stainings and/or molecu-
lar analyses are important; 35.3% were probable or certain
HCC’s after revision. If HCA is confirmed after expert
revision, there is still 18.1% risk of developing HCC and
9.0% mortality. It’s advisable to perform diagnostics in
expert centres, and to approach this tumour as potential
HCC.

OYIA-02

A PATIENT-DERIVED ORGANOID AND
ARTIFICIAL INTELLIGENCE-BASED
WORKFLOW FOR OPTIMISING
CHEMOTHERAPEUTICS TO IMPROVE
OUTCOMES IN PANCREATIC CANCER

C. A.Z. Chew', S. L. Chan’, K. Madhavan'~,

A. W. C. Kow', S. G. Iyer', K. Y. Ho’, E. K. -H. Chow",
C. E. Chee’® and G. K. Bonney]

1Surgery, National University Hospital, ZSurgery, Na-
tional University of Singapore, 3Gastroenterology, Na-
tional University Hospital, 4Cancer Science Institute,
National University of Singapore, and 5Haemat0l()gy-
Oncology, National University Hospital, Singapore

Pancreatic ductal adenocarcinoma is one of the most
aggressive solid tumors. Despite numerous advances in
surgical techniques, survival has remained largely un-
changed over the last decade. As such, pancreatic cancer
has been described as a ’systemic disease’ - and one which
chemotherapy plays a pivotal role both pre- and post-sur-
gery. Tools that can predict the most effective chemother-
apeutic regimens for patients are urgently needed to
improve survival in this dismal disease so as to optimise
biological effects while minimising side effects and fitness
for surgery.

We have established a biobank of patient-derived orga-
noids from endoscopic ultrasound biopsies of pancreatic
adenocarcinoma. Using an optimised technique these are
generated within a clinically applicable timeframe for high-
throughput drug screening that can inform therapeutic de-
cisions. By applying artificial intelligence, we are able to
optimize drug combinations to maximise clinical efficacy
while minimising toxicity. The inclusion of preclinical
drugs in our screening panel in addition to standard thera-
peutics allows for the derivation of novel drug combina-
tions. This work forms the basis for an interventional trial at
our centre. We also employ the use of highly sensitive
proteomics to profile patients that demonstrate similar
therapeutic responses to identify predictive biomarkers of
chemosensitivity.

We present a platform for personalized medicine in
pancreatic cancer that employs organoid technology and
artificial intelligence to predict chemosensitivity and ther-
apeutic response for individual patients.

HPB 2021, 23 (S1), S6—S12
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OYIA-03

ABLATIVE RADIATION PROVIDES
COMPARABLE 1-YEAR SURVIVAL TO
SURGERY AFTER NEOADJUVANT
CHEMOTHERAPY FOR LOCALLY
ADVANCED PANCREATIC
ADENOCARCINOMA

J. Jolissaintl’z, M. Reyngold3, J. Bassmann], K. Seier4,
M. Gonen”, J. Drebin', W. Jarnagin', C. Crane’ and

A. Wei'

]Surgery, Memorial Sloan Kettering Cancer Center,
2Surgery, Brigham and Women’s Hospital, Radiation
Oncology, and 4Epidemiology and Biostatistics, Memorial
Sloan Kettering Cancer Center, United States

Introduction: For patients with locally advanced pancre-
atic ductal adenocarcinoma (LA PDAC), ablative radiation
to biologically effective doses of > 100 Gy can provide
locoregional control. In this study, we compared survival
after ablative radiation versus resection in patients with LA
PDAC.

Methods: Patients with LA PDAC treated with neoadju-
vant chemotherapy between 2014-18 at our institution were
identified. Patients with resected AJCC 7" Ed. ypT3 or
ypT4 tumors, or those requiring vascular resection, were
compared to unresected patients treated with ablative ra-
diation. Overall survival (OS) was calculated from
completion of chemotherapy using Kaplan Meier methods
and the log rank test was used to compare groups.
Results: 170 patients were included for analysis: 70 un-
derwent resection (39.1%) and 109 (60.9%) received
ablative radiation. Age, gender, ECOG status, CA 19-9,
and nodal status were not different between groups. Pa-
tients treated with ablative radiation had a larger tumor size
(3.2cm [0.0, 10.9] vs. 2.6¢cm [0, 7.1], p< 0.001), and were
more likely to have arterial and venous sencasement (all p<
0.001) (Table 1). There was no significant difference in
median OS for radiation (20.6 months, 95% C.1. 17.1-32.4)
compared to surgery (30.5 months, 95% C.I. 19.4-40.7)
(p=0.22), and 1-year survival was similar between groups
(77% for radiation, 75% for surgery) (Figure 1).
Conclusion: In patients with LA PDAC, ablative radiation
is associated with a 1-year survival comparable to that
achieved with resection. Ablative radiation may be a
promising alternative to surgical resection in select subsets
of PDAC and warrants further prospective investigation.
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Table 1 Patient and tumor characteristics among patients
undergoing ablative radiation or resection for locally
advanced pancreatic adenocarcinoma

Variable Ablative Resection p-
Radiation value
Age, median (range) (years) 67.6 68.4 (45.3- 0.71
42.4- 85.1)

90.6)
Female gender, N (%) 55 (50.5) 35(50.0)0 >0.95

ECOG performance status 2+, 16 (14.7) 4 (5.7) 0.09
N (%)

CA 19-9 at diagnosis, median 218 (0.0- 117 (0.0- 0.18
(range) (u/mL) 9635.0) 80195.0)

40 (36.7) 22 (31.4) 0.52
5(7.2)  <0.001

Nodal involvement, N (%)

Celiac artery or hepatic artery 48 (44)
encasement, N (%)

Superior mesenteric artery
encasement, N (%)

43(39.4) 6(8.7)  <0.001

Superior mesenteric vein or
portal vein encasement, N
(%)

Follow up time from 15.9 (8.7- 26.9 (2.3- N/A
chemotherapy completion, 34.3) 48.1)
median (range) (months)

35(32.1) 5(7.2) <0.001

—— RT — Surgery
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Figure 1 Comparison of overall survival between ablative ra-

diation (RT) and surgery
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OYIA-04

RISK FACTORS FOR POSTOPERATIVE
BILE LEAK AND OUTCOMES IN
PATIENTS UNDERGOING MINIMALLY
INVASIVE HEPATECTOMY: A
CONTEMPORARY ACS NSQIP
ANALYSIS

C. Vining], K. Kuchtaz, Y. Bergerl, P. Paterakosz,
D. Schuitevoerder', K. Roggin', M. Talamonti”* and
M. Hogg’

ISurgery, University of Chicago, United States, and
2Surgery, NorthShore University HealthSystem

Introduction: Despite advances in surgical technique, bile
leak remains a common complication associated with
morbidity following hepatectomy. We sought to identify
risk factors of biliary leak and outcomes in patients un-
dergoing minimally-invasive hepatectomy.

Methods: An ASC-NSQIP multi-institutional retrospective
cohort study from 2014-2017. Distribution of bile leak by
surgical approach was identified. Univariate and multivar-
iate factors associated with bile leak and outcomes were
evaluated using chi-square and logistic regression.
Results: Of 13,955 patients who underwent hepatectomy,
10,190(73%) were open, 3438(24.6%) were laparoscopic
and 323(2.3%) were robotic. A laparoscopic approach
was associated with decreased bile leak for all hepatec-
tomies (5.4% vs 8.4%; p=0.028) compared to robotic.
Multivariate operative risk factors for bile leak in mini-
mally-invasive hepatectomies included laparoscopic (vs
robotic) approach (OR=0.51 [95% CI 0.33-5.06];
p=0.003), conversion (OR=2.28 [95% CI 1.62-3.10]; p<
0.001), biliary reconstruction (OR=4.11 [95% CI 2.14-
7.90]; p< 0.001) and transfusion (OR=1.88 [95% CI
1.28-2.75]; p=0.001). Bile leak was associated with
increased reoperation (0.8% vs 8.9%; p< 0.001), 30-day
readmission (5.4% vs 27.2%; p< 0.001), 30-day mortality
(0.6% vs 1.9%; p=0.042), increased median length of stay
(3 days vs 6 days; p< 0.001), and any (15.2% vs 65.3%;
p< 0.001), surgical (9.7% vs 59.6%; p< 0.001) and
medical (6.9% vs 28.6%; p< 0.001) complications for
patients who underwent minimally-invasive hepatectomy
(Table 1).

Conclusion: Risk factors for developing bile leak in pa-
tients undergoing minimally-invasive hepatectomy were
identified. Bile leaks were associated with multiple
additional complications, and the robotic approach was a
greater risk for bile leak than laparoscopic approach.

Table 1. Multivariable Analysis of F Bile Leaks

Robotic Lp [
OR(ISHC)  pwalue  OR(ISKC)  pvalue OR(ISKC)  pvalve
101(100-102) 0032 1.01(1.001.02) 0.0348
18.78(286:123.06) 00022  2.25(1114.56) 00237 254(133-436) 0.0088
Pathology

Malignant: Cholanglocarcinoma, Yes vs. No 8.15(246-27.06)  0.0006 158(0.96-262) 0073

Benign: Hepatic Adenoma, Yes vs. No . . . . .
Benign: Hemangioma, Yes vs. No - - 040(015108) 00612 0.36(0.14035) 0.0383

Benign: Focal Nodular Hyperplasia, Yes vs. No - -
Benign: Billary or Hepatic Cyst, Yes vs. No 9.14(2293638) 00017

210(0.88-5.00) 0.0935

Biliary Stent, Yes vs. No
Operative
Surgical Approach
051(0.330.79) 0,005
sive Approach with Conversion, Yes vs.No  6.04(1.36-26.82)  0.0181  231(163-3.26) <0001 228(1.62-3.19) <0001
ra0p Ablation, Yes vs. No . - . .
150(102:219) 0030 144(1.00-2.08) 0.0508
167(109-256) 00176  145(0.98-2.15) 0.0645
- - 215(135-342) 00013 211(138-322) 0.0006
uction, Yes. vs. N 2617(21032592) 00112  497(267.9.28) <0001 411(214-7.50) <0001
i 2.01(1.33-3.03) 00008 188(1.28-275) 00013

¥A backw ‘method with a level of p<0.10 was used to select variables for final multivariable models.

OYIA-05

PHARMACOLOGICAL ACTIVATION OF
NRF2 ENHANCES METABOLIC
REMODELLING AND FUNCTIONAL
LIVER REGENERATION FOLLOWING
MAJOR HEPATECTOMY

B. K. Y. Chan'?, S. S. Forootan’, M. Elmasry2‘3,

T. M. Bundayz, H. Z. Malikl, C. E. Goldringz,

I. M. Copple2 and S. W. Fenwick'

1Department of Hepatobiliary Surgery, Liverpool Uni-
versity Hospitals NHS Foundation Trust, °MRC Centre for
Drug Safety Science, University of Liverpool, and
‘gDepartment of Surgery, Oxford University Hospital,
United Kingdom

Introduction: Post-hepatectomy liver failure (PHLF; 10%
incidence) remains a risk following major liver resections.
Two-stage surgeries attempt to address the inadequate
future liver remnant but with inherent risks. Pharmaco-
logical enhancement of liver regeneration could improve
outcomes and extend resectability. The transcription factor
Nrf2 regulates a battery of metabolic and cell defence
genes. We hypothesized that Nrf2 activation would
enhance liver regeneration following hepatectomy.
Methods: The effects of an Nrf2 activator were evaluated
in a mouse major hepatectomy model. Liver volume and
function (indocyanine green clearance) were assessed using
magnetic resonance imaging and multispectral opto-
acoustic tomography, respectively. Hepatocyte size was
assessed through phalloidin immunofluorescence tissue
staining. RNASeq and RT-qPCR were used to determine
gene expression changes in mouse liver tissue and primary
human hepatocytes.

Results: Nrf2 activation significantly enhanced post-hep-
atectomy regeneration of liver volume and reduced the loss
of hepatic function in mice. This was associated with a
significant increase in hepatocyte hypertrophy during early
regeneration. RNASeq revealed that Nrf2 activation caused
an upregulation of redox, cofactor and glutathione meta-
bolism genes, congruent with increases in NADP/H content
and glutathione levels, as well as the downregulation of
lipid synthesis genes (Figure 1). Notably, such genes were
similarly modulated in primary human hepatocytes
following in vitro treatment with the Nrf2 activator.
Conclusions: Nrf2 activation can improve liver regenera-
tion by enhancing metabolic remodelling and hepatocyte
hypertrophy, which translates into an improvement in he-
patic function. Our results suggest Nrf2 as a novel target in
the treatment of liver pathology, especially the avoidance of
PHLF.

Figure 1. Gene Ontology Pathways Significantly Modulated in
Mouse Liver Following Nrf2 Activation (48 hr Post-Hepatectomy)

-log10 (p value) 0 2 4 6 8 10 12 14

reduction

m Up-Regulated vs Control

fatty acid biosynthesis 0 Down-Regulated vs Control
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OYIA-06

NATURAL HISTORY AND OPTIMAL
TREATMENT STRATEGY OF
INTRADUCTAL PAPILLARY
MUCINOUS NEOPLASM OF PANCREAS

Y. Han, J. -Y. Jang, W. Kwon, H. Kim, Y. H. Byun,
J. S. Kang, Y. J. Choi and M. Y. Oh

Seoul National University Hospital, Korea, Republic of
Korea

Background: With increasing detection of intraductal
papillary mucinous neoplasms(IPMN), a tailored approach
is needed. We explored the natural history of IPMN and
suggest optimal treatment based on malignancy risk using
nomogram and Markov decision model.

Methods: Patients with IPMN, who underwent surveil-
lance or surgery, were included. Change in worrisome
features/high-risk stigmata and malignancy conversion rate
was calculated through radiologic and pathologic reviews.
Life expectancy and quality-adjusted life year (QALY)
were compared using a nomogram predicting malignancy.
Results: Overall, 2,006 patients with histologically
confirmed or radiologically typical IPMN were enrolled. Of
these, 1,773(88.4%) had branch duct(BD), 81(4.0%) had
main duct and 152(7.6%) had mixed type at initial diag-
nosis. The cumulative risk of developing worrisome
feature/ high-risk stigmata was 19.0% at 5-year and 35.0%
at 10-year- follow-up. The progression of malignancy rate
at 10-year follow-up was 79.9% for main and mixed type
IPMN and 5.9% for BD-IPMN. Nomogram based malig-
nancy risk prediction is well correlated with natural history
based on pathologic biopsy and shows good stratification of
the survival. Decision model recommends surgery to
maximize overall survival and quality-adjusted life year for
patients under 75-years old, especially those with over 35%
malignancy risk

Conclusion: Compared to the high risk of malignancy
(79.9%) in main and mixed type IPMN, that (5.9%) of BD-
IPMN are very indolent. The nomogram-based decision
model suggests surgery rather than surveillance for patients
with high malignancy rate. Optimal treatment strategy be-
tween surgery and surveillance should consider patient’s
health status, malignancy risk, and centre’s experience.

Life Expectancy and Quality Adjusted Life Year according to treatment group
(years)

e : ¥ Life Expectancy QALY
riske Surveillance Surgery Surveillance Surgery
Gl 1329 12.43 13.29 12.08
<65 G2 10.98 1213 1098 1151
G3 579 i | ‘
Gl 11.27
65=Age<Ts G2 833
G3 6.96
Gl 9.25 ‘ 10.18 9.25 A 10.09
275 G2 741 807 741 7.95
G3 4.06 530 372 5.00

more than 1 year
more than 1.5 years
QALY: quality adjusted life year, GI: below 10% of malignancy risk, G2: befween 10
and 35% of malignancy risk G3: over 33% of malignancy risk
Life Expectancy and Quality Adjusted Life Year according to treatment

group in IPMN.
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OYTIA-08

NEOADJUVANT FOLFIRINOX VERSUS
NEOADJUVANT
CHEMORADIOTHERAPY AND
ADJUVANT CHEMOTHERAPY FOR
RESECTABLE AND BORDERLINE
RESECTABLE PANCREATIC CANCER:
UPDATE ON THE NATIONWIDE
MULTICENTER PREOPANC-2
RANDOMIZED TRIAL

Q. P. Janssen', M. G. Besselinkz, M. Y. V. Homs3,

G. van TienhovenA, J.W. Wilminks,

B. Groot KoerkampI and Dutch Pancreatic Cancer Group
(DPCG)

ISurgery, Erasmus University Medical Center, 2Surgery,
Amsterdam UMC, University of Amsterdam, 3Medical
Oncology, Erasmus University Medical Center, “Radio-
therapy, and *Medical Oncology, Amsterdam UMC, Uni-
versity of Amsterdam, Netherlands

Background: Two randomized studies have found supe-
rior RO resection rate with neoadjuvant chemotherapy
compared to upfront surgery for (borderline) resectable
pancreatic cancer. The PREOPANCS-2 trial compares two
neoadjuvant regimens in patients with resectable and
borderline resectable pancreatic cancer ((B)RPC).
Material and methods: This multicenter randomized
controlled trial includes patients with pathologically proven
pancreatic cancer, WHO performance score < 2, and both
<90 degrees arterial and <270 degrees venous abutment on
imaging. Patients are randomized to receive 8 cycles of
neoadjuvant FOLFIRINOX chemotherapy without adju-
vant treatment (arm A), or 3 cycles of neoadjuvant
gemcitabine combined with hypofractionated radiotherapy
(36 Gy in 15 fractions), followed by surgery and adjuvant 4
cycles of gemcitabine, similar to the intervention arm of the
PREOPANC-1 trial. The primary endpoint is OS by
intention-to-treat. Secondary endpoints include progres-
sion-free survival, quality of life, and (RO) resection rate.
Blood samples for biomarkers are collected at five time
points. Sample size is 368 patients, with 2.5 years accrual
and 1.5 years follow-up after last inclusion.

Results: All 15 centers performing pancreatic surgery in
the Netherlands are open and 199 (54%) patients have been
randomized. Last three monthly accrual rates were 15, 16,
and 18 patients. More than 50% of all eligible patients in
the Netherlands have been enrolled in the last months.
Biomarkers have been collected for 90% of sampling
moments.

Conclusion: Rapid accrual of patients in an RCT
comparing two neoadjuvant regimens for (B)RPC is
feasible. Results of the PREOPANC-2 trial are anticipated
in the summer of 2022.
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@ DPCG

Phase 3 randomized controlled multicenter trial
(Borderline) resectable pancreatic cancer
WHO 0-1

Study overview PREOPANC-2 trial.

OYIA-09

THE IMMUNE MICRO-ENVIRONMENT
OF TREATMENT NAIVE AND
NEOADJUVANT TREATED
PANCREATIC DUCTAL
ADENOCARCINOMA TISSUES FROM
THE PREOPANC-1 RANDOMIZED
CONTROLLED TRIAL

D. Latifi', F. Grevers®, Y. Li’, W. de Koningz, M. Suker',
B. Groot Koerkamp', C. H. J. van Eijck',

D. A. M. Mustafa’ and DPCG PREOPANC-1 Study
Group

Surgery, and *Pathology, Erasmus University Medical
Center, Netherlands

Objectives: To investigate the immune micro-environment
in tumors of patients with pancreatic ductal adenocarci-
noma (PDAC) after immediate surgery or neoadjuvant
therapy and its relation to survival outcome.

Methods: We analysed tumor samples from 50 patients
without and 53 patients with neoadjuvant chemo-radio-
therapy. Immune profiling of FFPE tumor samples was
performed using the NanoString PanCancer assay and the
expression of 770 immune related genes was measured. We
used the two sample T-test for comparison of gene
expression levels between the two groups. The multivariate
Cox proportional hazards model was performed to identify
independent prognostic predictors. The Kaplan-Meier
method with a log-rank test was applied to compare the
survival distributions between groups.

Results: Total tumor infiltrating lymphocytes (TILs) was
equally distributed between treatment groups. B cell infil-
tration was decreased significantly (p< 0,001) in the
neoadjuvant group, whereas T cell infiltration did not vary
between groups. Furthermore, CXCLI12 expression, a
chemokine involved in tumor proliferation and progression,
was significantly (p< 0,0001) higher in neoadjuvant treated
tumors. However, its receptor CXCR4 was down regulated.
In addition, high expression of the ALCAM gene was
strongly associated with poor prognosis in both treatment

arms. Results from immune cell type ratios as prognostic
factor will follow.

Conclusion: The tumor immune micro-environment after
neoadjuvant treatment differs from treatment naive tumors,
indicating that neoadjuvant treatment affects the distribu-
tion of immune cells in PDAC tumors.

OYIA-10

RESPONSE TO AND SURVIVAL AFTER
FIRST-LINE FOLFIRINOX OR
GEMCITABINE/NAB-PACLITAXEL FOR
LOCALIZED PANCREATIC DUCTAL
ADENOCARCINOMA

G. Perri', L. Prakashz, G. R. Varadhachary3, E. J. Koay4,
M. Kim?, N. Ikoma?, C. Tzengz, J. E. Lee” and

M. H. Katz’

!General and Pancreatic Surgery, Verona University,
Italy, 2Surgical Oncology, *Medical Oncology, and “Ra-
diation Oncology, MD Anderson Cancer Center, United
States

Introduction: We sought to evaluate radiographic and
serologic measures of response to first-line chemotherapy
with FOLFIRINOX or gemcitbine/nab-paclitaxel (GA) for
localized pancreatic cancer (PDAC) and their association
with survival

Methods: All patients diagnosed with localized PDAC at
MD Anderson between 2010 and 2017 who received at
least 3 cycles of first-line chemotherapy with FOLFIR-
INOX or GA were included. 495 patients were treated with
FOLFIRINOX (n= 295; 60%) or GA (n= 200; 40%) as
first-line  chemotherapy. Main  outcomes/measures
reviewed were: resection rate, radiographic (RECIST 1.1/
change in tumor volume/anatomic stage) and serologic (CA
19-9) metrics of response, overall survival.

Results: Patients treated with FOLFIRINOX were
younger, had better ECOG performance status but more
invasive tumors (all P< 0.01). Overall survival was similar
(FOLFIRINOX vs GA: 48 months vs NR for resected, P=
0.8; 18 vs 17 months for non-resected, P= 0.2). 30% of
patients (n= 101) with elevated pretreatment CA 19-9 had a
normalization after chemotherapy, 11% (n= 56) of patients
had RECIST partial response, 5% of BR and LAPC pa-
tients were anatomically downstaged. Decrease in tumor
volume after therapy was seen in 67% of the patients (n=
331), with median decrease of 20% of the pretreatment
volume. There were no differences between FOLFIRINOX
and GA in terms of radiographic and serologic response to
therapy. RECIST progressive disease, decrease in tumor
volume and posttreatment CA 19-9 level were independent
predictors of survival.

Conclusion: Radiographic and serologic metrics of
response to first-line chemotherapy are important prog-
nostic factors and similar between FOLFIRINOX and GA.
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OYIA-11

TRANSATLANTIC REGISTRIES OF
PANCREATIC SURGERY IN THE USA,
GERMANY, THE NETHERLANDS, AND
SWEDEN (GAPASURG): COMPARING
VARIABLES, PATIENTS, TREATMENT
STRATEGIES, AND OUTCOMES

T. Mackazl, E. M. Gleesonz, U. F. Wellners,

0. R. Busch', T. Keck®, H. C. van Santvoort*,

B. Tingstedt’, H. A. Pitt®, M. G. Besselink' and Global
Audits on Pancreatic Surgery Group (GAPASURG)
!Amsterdam UMC, AMC, Netherlands, 2Hahnemann
University Hospital and Drexel University College of
Medicine, United States, ’DGAV StuDoQ|Pancreas and
Clinic of Surgery, UKSH Campus, Germany, 4Regi0nal
Academic Cancer Center Utrecht, University Medical
Center Utrecht and St. Antonius Hospital Nieuwegein,
Netherlands, SClinical Sciences Lund, Lund University,
Skdne University Hospital, Sweden, and ®Temple Univer-
sity Health System, Lewis Katz School of Medicine at
Temple University, United States

Introduction: Pancreatic surgery registries facilitate both
quality improvement and clinical research. We aimed to
compare existing registries for variables collected, patient,
tumor, and treatment characteristics, and outcomes.
Methods: Fifty-one core parameters for pancreatoduode-
nectomies (2014-2017) in registries from the USA, Ger-
many, the Netherlands, and Sweden were compared with
relative and absolute largest differences (RLD; ALD) be-
tween extremes (smallest vs. largest).

Results: Overall, 22983 pancreatoduodenectomies were
included (15224, 3558, 2795, and 1406 in the USA, Ger-
many, the Netherlands, and Sweden, respectively). Design
of the registries varied as 18/51 (35.3%) core parameters
were not available. Preoperative chemotherapy in patients
with pancreatic ductal adenocarcinoma was administered
most often in the USA (27.6%, 4.9%, 7.0%, and 3.4%,
RLD 8.1, ALD 24.2%, p< 0.001). Minimally invasive
procedures were performed most often in the Netherlands
(7.8%, 4.5%, 13.5%, and unknown, RLD 3.0, ALD 9.0%,
p< 0.001. Median length of stay was 8.0, 16.0, 12.0, and
11.0 days (RLD 2.0, ALD 8.0, p< 0.001). Reoperation was
performed most frequently in Germany and Sweden (5.7%,
17.1%, 8.7%, and 11.2%, RLD 3.0, ALD 11.4%, p<
0.001). In-hospital mortality was 1.3%, 4.7%, 3.6%, and
2.7% (RLD 3.6, ALD 3.4%, p< 0.001).

Conclusion: Considerable differences exist in design, pa-
tients, treatment strategies, and outcomes in registries of
pancreatic surgery among four Western countries. The
absolute largest nationwide differences of 24.3% for pre-
operative chemotherapy, 9.0% for minimally invasive
surgery, 11.4% for reoperation rate, and 3.4% for in-
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hospital mortality require further study and improvement.
This analysis provides core parameters for future registries
on pancreatic surgery.

OYIA-12

ADJUVANT THERAPY IN DISTAL
CHOLANGIOCARCINOMA
FOLLOWING
PANCREATICODUODENECTOMY: A
NATIONAL CANCER DATABASE
ANALYSIS

S. Kamarajahl, T. Frankelz, F. Bednarz, C. Cho’ and

H. Nathan®

INewcastle University Trust Hospitals, United Kingdom,
and 2Department of Surgery, University of Michigan,
United States

Background: There is conflicting evidence for the benefit
of adjuvant chemotherapy following resection of distal
cholangiocarcinoma (dCCA), especially for node-negative
(NO) resections. We aimed to evaluate the association of
adjuvant chemotherapy with survival after surgical resec-
tion of dCCA.

Methods: Using National Cancer Database (NCDB) data
from 2004 to 2015, we identified patients with resection of
non-metastatic dCCA. Patients with neoadjuvant radio-
therapy and chemotherapy were excluded. Propensity score
matching on 16 hospital-, patient- and pathological-level
variables was used to account for treatment selection bias.
A multivariable Cox proportional hazards model was then
used to analyze the association of chemotherapy with
survival.

Results: Of 3,881 (38%) adjuvant chemotherapy and 4,342
(62%) non-adjuvant chemotherapy patients, 3,026 adjuvant
chemotherapy and 3,026 non-adjuvant chemotherapy pa-
tients remained in the cohort after matching. Clinicopath-
ologic and demographic variables were well balanced after
matching. After matching, adjuvant chemotherapy was
associated with higher survival (median 28.6 vs 18.7
months, p< 0.001). After multivariable adjustment, adju-
vant chemotherapy remained associated with a survival
benefit (HR 0.64, 95% CI 0.60 - 0.69, p< 0.001). Stratified
and multivariable interaction analyses showed that this
benefit was restricted to patients with node positive disease
(HR: 0.84, CI95%: 0.74-0.96, p=0.013) and R1 resection
(HR: 0.79, CI95%: 0.69-0.90, p< 0.001).

Conclusion: In this large retrospective cohort study,
adjuvant chemotherapy after dCCA resection was associ-
ated with a survival benefit in patients with node-positive
and margin positive disease. Adjuvant chemotherapy
should be considered routinely after node-positive and
margin positive resection of dCCA.
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OYIA-13

PREOPERATIVE PREDICTION SCORE
OF HEPATOCELLULAR CARCINOMA
RECURRENCE IN LIVING DONOR
LIVER TRANSPLANTATION:
VALIDATION OF SNAPP SCORE
DEVELOPED AT ASAN MEDICAL
CENTER

S. -H. Kim', D. -B. Moon?, G. -C. Park’, S. -G. Lee?,
S. Hwangz, C. -S. Ahnz, K. -H. Kimz, T. -Y. Ha® and
G. -W. Song2

]Surgery, Chungnam National University Hospital, and
2Division of Liver Transplantation and Hepatobiliary
Surgery, Department of Surgery, Asan Medical Center/
University of Ulsan College of Medicine, Korea, Republic
of Korea

The application of the previously proposed scoring systems
is not readily available due to the lack of simplicity for
predicting hepatocellular carcinoma (HCC) recurrence. We

aimed to develop and validate the new score system, which
can predict HCC recurrence after living donor liver trans-
plantation (LDLT) by using morphologic and biologic data.
Predictors for HCC recurrence after LDLT were developed
(n = 627) and validated (n = 806) in 1433 patients between
2007 and 2016 at Asan Medical center (AMC) to create the
SNAPP score [tumor Size and Number, alpha-fetoprotein
(AFP), vitamin K absence-II (PIVKA-II), positron emis-
sion tomography (PET)]. On multivariable Cox propor-
tional hazards regression, the SNAPP factors were
independently associated with HCC recurrence. The
SNAPP score was highly predictive of HCC recurrence (C
statistic, 0.802), and 5-year post-LT recurrence rates were
significantly different between low, intermediate, and high
SNAPP score groups. The performance of the SNAPP
score (C-index [95%CI], 0.903 [0.820-0.987]) on predict-
ing tumor recurrence after LDLT was better than that of the
NYCA, the RETREAT, and the MoRAL score. The
SNAPP score provides excellent prognostication after
LDLT for HCC patients. Hence, we can help voluntary
patients’ decisions about whether to undergo LDLT or not.
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OLO01-01

POPULATION-BASED STUDY ON
PRACTICE VARIATION REGARDING
PREOPERATIVE SYSTEMIC
CHEMOTHERAPY IN PATIENTS WITH
COLORECTAL LIVER METASTASES
AND IMPACT ON SHORT-TERM
OUTCOMES

A. K. E. Elfrink", N. F. M. Kok’, L. R. van der Werf',
E. Marral, D.J. Grunhagen4, J. M. Klaase” and the Dutch
Hepato Biliary Audit Group & All Other Authors

! Scientific Bureau, DICA, 2Surgery, UMCG, 3Surgery,
Netherlands Cancer Institute, and 4Surgery, Erasmus MC,
Netherlands

Introduction: Indications for preoperative chemotherapy
for colorectal liver metastases (CRLM) vary. Use of pre-
operative chemotherapy may influence postoperative out-
comes. This study assesed variation in use of preoperative
chemotherapy for CRLM and related postoperative out-
comes in the Netherlands.

Methods: All patients who underwent liver resection
for CRLM in the Netherlands between 2014 and 2018
were included from a national auditing database.
Case-mix factors contributing to use of preoperative
chemotherapy, hospital variation and postoperative
outcomes were assessed using multivariable logistic
regression. Postoperative outcomes were postoperative
complicated course (PCC), 30-day morbidity and 30-
day mortality.

Results: In total, 4323 (69.6%) patients were included
of whom 1314 (31.1%) patients received preoperative
chemotherapy and 3009 patients did not. Patients
receiving chemotherapy were younger (mean (+SD)
63.3 (10.2) versus 67.1 (10.3) p< 0.01) and had less
comorbidity (Charlson scores 2+ (18% versus 27%,
p< 0.01). Unadjusted hospital variation concerning
administration of preoperative chemotherapy ranged
between 4% and 100%. After adjusting for case-mix
factors, three hospitals administered significantly more
preoperative chemotherapy than expected and six
administered significantly less preoperative chemo-
therapy than expected. PCC was 12.1%, 30-day
morbidity was 8.8% and 30-day mortality was 1.5%.
No association between preoperative chemotherapy
and PCC (OR 1.22, 0.97 - 1.53, p = 0.09), 30-day
morbidity (OR 1.16, 0.90 - 1.48, p = 0.25) or 30-day
mortality (OR 1.18, 0.68 - 2.01, p = 0.55) was
observed. Conclusions: Significant hospital variation
in use of preoperative chemotherapy for CRLM was
present in the Netherlands. No association between
postoperative outcomes and preoperative chemo-
therapy was observed.
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OLO01-02

NOVEL NOMOGRAMS TO PREDICT
LYMPH NODE METASTASIS AND
LIVER METASTASIS IN PATIENTS
WITH EARLY COLON CARCINOMA

Y. Yan, K. Mao, J. Lin, R. Chen, J. Wang and Z. Xiao
Sun Yat-sen University, China

Background: Lymph node status and liver metastasis
(LIM) are important in determining the prognosis of early
colon carcinoma. We attempted to develop and validate
nomograms to predict lymph node metastasis (LNM) and
LIM in patients with early colon carcinoma.

Methods: A total of 32,819 patients who underwent surgery for
pT1 or pT2 colon carcinoma were enrolled in the study based
on their records in the SEER database. Risk factors for LNM
and LIM were assessed based on univariate and multivariate
binary logistic regression. The C-index and calibration plots
were used to evaluate LNM and LIM model discrimination.
The predictive accuracy and clinical values of the nomograms
were measured by decision curve analysis. The predictive no-
mograms were further validated in the internal testing set.
Results: The LNM nomogram, consisting of seven features,
achieved the same favorable prediction efficacy as the five-
feature LIM nomogram. The calibration curves showed perfect
agreement between nomogram predictions and actual obser-
vations. The decision curves indicated the clinical usefulness of
the prediction nomograms. Receiver operating characteristic
curves indicated good discrimination in the training set (area
under the curve [AUC] = 0.667, 95% CI=0.661-0.673) and the
testing set (AUC=0.658, 95% CI=0.649-0.667) for the LNM
nomogram and encouraging performance in the training set
(AUC=0.766, 95% CI=0.760-0.771) and the testing set
(AUC=0.825, 95% C1=0.818-0.832) for the LIM nomogram.
Conclusion: Novel validated nomograms for patients with
early colon carcinoma can effectively predict the individ-
ualized risk of LNM and LIM, and this predictive power
may help doctors formulate suitable individual treatments.

OLO01-03

EXTENDED INDICATIONS FOR
LAPAROSCOPIC PARENCHYMA-
SPARING RESECTION OF
POSTEROSUPERIOR LIVER SEGMENTS
IN PATIENTS WITH COLORECTAL
METASTASES. PSM ANALYSIS OF
OUTCOMES IN COMPARISON WITH
OPEN HEPATECTOMY

M. Efanov', D. Granov’, R. Alikhanov', 1. Rutkin’,
V. Tsvirkun], 1. Kazakovl, A. Vankovich],

A. Koroleva' and D. Kovalenko'

'Moscow Clinical Scientific Center, and 2Russian

Research Center of Radiology and Surgical Technologies,
Russian Federation
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Background: Indications for laparoscopic liver resection
(LLR) of posterosuperior segments (RSS) for colorectal
liver metastases (CRLM) are commonly restricted to small,
superficial lesions not adjacent to large vessels. There is no
long-term survival comparative estimation after LRR and
open liver resection (OLR). We aimed to compare outcomes
after parenchyma-sparing LLR with extended indication
and open liver resection (OLR) for CRLM located in PSS.
Methods: Two Russian centers took part in the study.
Patients with hemihepatectomy, extrahepatic tumors were
excluded. Logistic regression was used for 1:1 propensity
score matching (PSM).

Results: PSS were resected in 77 patients. LLR were
performed in 51 (66%) patients. Twenty pairs of patients
were matched. Demographic and preoperative data are
presented in the table. After matching, no differences were
found in terms of blood loss, ICU and hospital stay, which
were better for LLR group before PSM. No 90-day mor-
tality was observed within both groups. After PSM, no
difference was found in 5-year overall survival after LLR
and OLR (78% and 63%, respectively) and 4-year disease-
free survival (27% in both groups).

Conclusions: Expanding indication for laparoscopic
parenchyma-sparing resection of PSS for CRLM are justified
in majority of patients if performed in high volume special-
ized centers expertized in laparoscopic liver surgery.

0L01-03 Demographic data

Factors Before matching
LLR (n=51)

Median size of largest metastatic tumor, mm 40 (10-98)

Rate of metastases >50 mm, n (%) 17 (33%)

Proximity to the large hepatic vessels, n (%) 12 (24%)

Anatomical resection, n (%) 22 (43%)

Difficulty index, point 7,0 (4,8-11,1)

Positive response to neoadjuvant chemo 27 (53%)

(RECIST), n (%)
Positive response to adjuvant chemo 36 (71%)

(RECIST), n (%)

OLO01-04

RENIN-ANGIOTENSIN INHIBITOR
TREATMENT ATTENUATES
PROGRESSION OF COLORECTAL
LIVER METASTASIS

G. Riddiough', B. Tran’, T. Fifis', K. Walsh',

V. Muralidharan', E. Vincan’, C. Christophi' and

M. Perini

! Department of Surgery, University of Melbourne, and
2Molecular Oncology, Doherty Institute, Australia
Introduction: Experimental and clinical data demonstrates
that liver regeneration following hepatectomy drives
tumour progression in the future liver remnant. We have
previously shown using a murine model that treatment with
the renin-angiotensin inhibitor (RASi) captopril attenuates
tumour growth in the non-regenerating liver. This study
aimed to assess the efficacy of RASi for attenuating CRLM

progression in the regenerating liver post-hepatectomy in
vivo and using patient-derived colorectal liver metastasis
(CRLM) organoids ex vivo.

Methods: Male CBA mice underwent induction of colo-
rectal liver metastases (CRLM) in conjunction with 70%
partial hepactectomy. They were treated with either control
or RASI, captopril 250mg/kg via intra-peritoneal injection.
Mouse livers were collected for qRT-PCR.Tumour and
liver tissue tissue was obtained from consenting patients
undergoing CRLM resection at Austin Health, Melbourne.
Fresh human tissue samples were processed to facilitate the
growth of organoids in vitro. Cellular proliferation assays
(MTT) were used to assess the efficacy of RASi on tumour
proliferation.

Results: In the regenerating liver RASi significantly
reduced tumour burden (p< 0.01). RASi treatment was
associated with a significant down-regulation of c-myc
expression in tumour samples (p< 0.05). 10mM captopril
significantly attenuated tumouroid proliferation in vitro
compared to control (p< 0.001).

Conclusions: Tumour progression in the regenerating liver
is significantly diminished by RASi and is accompanied by
a significant reduction in c-myc expression in vivo. Patient-
derived CRLM tumoroids mimic in vivo disease and can be
used for drug testing. High dose RASi attenuates patient-
derived tumoroid proliferation in vitro.

After matching

OLR (n=26) P LLR (n=20) OLR (h=20) P
46 (15-100) 0,384 50 (15-98) 44 (15-100) 0,309
10 (39%) 0,656 9 (45%) 7 (35%) 0,519
8 (31%) 0,493 5 (25%) 6 (30%) 0,655
9 (35%) 0,471 7 (35%) 8 (40%) 0,744
6,1 (2,9-10,7) 0,091 7,2 (4,8-11,8) 6,4 (2,9-10,7) 0,189
16 (62%) 0,473 13 (65%) 12 (60%) 0,744
18 (69%) 0,902 15 (75%) 14 (70%) 0,723
OLO01-05

GUT MICROBIOTA COMPOSITION IN
CRC PATIENTS WITH LIVER
METASTASIS

Y. Wei
Harbin Medical University, Harbin, China

Introduction: Liver metastases contribute to the high
mortality rates of colorectal cancer (CRC).Until now, no
study has reported the gut microbiota composition in CRC
patients with liver metastasis. Method: We conducted a
cross-sectional and case-control study, to analysis the gut
microbiota of CRC with synchronous liver metastasis pa-
tients at initial diagnosis (sLM) and patients who develop
metachronous liver metastasis (mLM) after surgery,
compared to patients without liver metastasis (CG). Gut
microbiota were analyzed by 16s RNA gene sequencing
with mucosal samples.

Result: An analysis of the mucosal microbial diversity with
two methodologies (Shannon and Simpson indices)
showed that alpha-diversity of the mucosal microbiome
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was significantly higher in CG group compared with that of
sLM or mLM groups.Principal coordinate analysis (PCoA)
on geuns level with Bary-Curtis distance showed a sepa-
rated gut microbiota of both sLM and mLM from CG.
LEfSe analysis identified 5 predominated taxa between the
sLM and CG groups, 12 predominated taxa between the
mLM and CG groups on genus level with LAD score>3.0,
It was noted that Escherichia_Shigella had higher relative
abundance in the Both sSLM and mLLM groups compared to
the CG group (P< 0.05)

Conclusion: CRC patients with synchronous or meta-
chronous liver metastasis showed a different gut micro-
biota. Whether gut microbiota contribute to liver metastasis
need further validation.
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OLO01-06

THE EFFECT OF ADJUVANT
CHEMOTHERAPY AFTER
HEPATECTOMY FOR COLORECTAL
LIVER METASTASIS DEPENDS ON RAS
MUTATION STATUS

Y. Takedal‘z, A. Saiura"z, R. Yoshiokal, H. Ichidal,

T. Mizuno', Y. Mise', H. Imamura', Y. Ono” and

Y. Takahashi’

' Department of Hepatobiliary-Pancreatic Surgery,
Juntendo University Hospital, and 2Department of Hepa-
tobiliary-Pancreatic Surgery, Cancer Institute Hospital,
Japan

Background: Previous randomized controlled trial showed
that adjuvant systemic chemotherapy after surgical
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resection did not prolong the overall survival (OS) of pa-
tients with colorectal liver metastasis (CLM), suggesting
the selection for administration of adjuvant chemotherapy.
Molecular analysis might help to select patients who obtain
a survival benefit by adjuvant chemotherapy.

Method: Data from patients who underwent curative liver
resection for CLM between 2010 and 2017 at two Japanese
high-volume centers with known KRAS mutation status
were analyzed retrospectively. Patients were divided into
two groups according to their KRAS status and the rela-
tionship between adjuvant chemotherapy and OS was
investigated.

Result: A total of 467 patients underwent curative resec-
tion, of whom 190 (40.1%) patients had mutant KRAS
(KRAS-MT). Adjuvant chemotherapy was administrated
to 274 (59%) patients. Among patients with KRAS wild
type (KRAS-WT), patients who received adjuvant
chemotherapy after surgery had significantly prolonged
OS compared to those who underwent surgery alone (5-
year OS; 64.2% vs. 45.3%, p = 0.003), while among pa-
tients with KRAS-MT, OS were not different between
patients who received adjuvant chemotherapy after surgery
and those who underwent surgery alone (5-year OS; 49.2%
vs. 36.7%, p = 0.146). Multivariate analysis showed
adjuvant chemotherapy as prognostic factor among pa-
tients with KRAS-WT (Hazard ratio 0.529 [0.358 - 0781],
p = 0.001).

Conclusion: Adjuvant chemotherapy after resection of
CLM offers more survival benefit in patients with KRAS-
WT compared to those with KRAS-MT.
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OLO01-07

DOUBLING TIME OF RESIDUAL
TUMOR VOLUME FOR METASTATIC
NEUROENDOCRINE TUMORS
DETERMINES SURVIVAL OUTCOMES
AFTER HEPATIC RESECTION

E. K. Tan'~, M. F. Shaheen™’, H. S. Chen”, T. Taner”’,
R. L. Smoot” and D. M. Nagorney®

lDepartment of Hepatopancreatobliiary & Transplant
Surgery, Singapore General Hospital, Singapore, 2Divi-
sion of Transplantation Surgery, Mayo Clinic, United
States, >College of Medicine, King Saud bin Abdulaziz
University for Health Sciences, Saudi Arabia, *Division of
Gastroenterologic and General Surgery, Mayo Clinic,
>William J. Von Liebig Center for Transplantation and
Clinical Regeneration, Mayo Clinic, and °Division of
Hepatobiliary and Pancreas Surgery, Mayo Clinic, United
States

Introduction: Estimates of the percentage of resectable
tumor to guide debulking surgery for metastatic gastro-
entero-pancreatic neuroendocrine tumors (GEP-NET) does
not account for tumor biology and absolute hepatic tumor
burden. Thus, we studied the growth kinetics of residual
metastatic disease after debulking surgery for GEP-NET to
determine whether these tumor-specific factors correlated
with survival.

Methods: Patients with measurable residual metastatic
disease by imaging after debulking surgery for GEP-NET
with or without resection of primary tumors between 2000-
2017 were studied. Residual tumor volumes were measured
over time to determine tumor growth kinetics. The primary
outcome of interest was time from debulking surgery to
adjuvant therapy or death.

Results: Twenty-eight patients had residual metastatic
GEP-NET and half had an estimated >90% debulking
resection. Median residual tumor volume (YO) after
debulking surgery was 3.0 (IQR 0.45-20.8) ml. Median
tumor volume doubling time was 53.9 (IQR 29-159.2)
weeks. Grade of tumor differentiation, Ki-67 index, and
estimated percentage of debulking were not associated with
outcomes. Multi-variate analysis showed that, after
adjusting for YO and the use of somatostatin-analogues
post-operatively, only tumor volume doubling time >52
weeks was associated with the time to adjuvant therapy or
death (HR 0.17 95%CI 0.04-0.82). Patients with a tumor
doubling time >52 weeks had improved overall survival at
1, 3, and 5 years when compared to a doubling time < 52
weeks (100.0%, 90.9%, 90.9% vs 92.3%, 68.4%, 68.4%;
p=0.034).

Conclusions: Tumor volume doubling time, not the pro-
portion of debulking performed, determines outcomes after
debulking surgery for residual metastatic GEP-NET.
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OLO01-10

RESPONSE TO INDUCTION
CHEMOTHERAPY WITH ANTIBODIES
ON THE PRIMARY TUMOR AND THE
LIVER METASTASES IN
SYNCHRONOUS METASTASTIC CRC
PATIENTS

R. Lutzl, P. Jonasl, R. A. Padickakudyl, 1. Brandlz,

M. Klimpfinger’, E. Bonner’, B. Weitmayr’ and

T. GriinbergerI

]Surgery, Medical Center South, HPB Center, 2Pathology,
Medical Center South, and 3Pathology, Rudolfstiftung
Hospital

Introduction: Treatment sequence and therapy combina-
tion are not standardized for metastatic colorectal cancer
patients who present with synchronous disease. We
investigated two different systemic therapy combinations to
identify the best response both at the primary site and the
liver metastases in potentially resectable patients.
Methods: Between 2014 and 2019 some 103 patients
with liver metastases and a primary CRC were neoad-
juvantly treated with Folfox/Xelox and either Bevacizu-
mab or an EGFR-inhibitor for a total of 2 months.
Thereafter liver resection was performed, followed by
primary tumor resection 4 weeks later. The radiological
response of both liver metastases and primary were
evaluated and compared to pathological response (Rodel
and Rubbia Brandt).
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Results: Of 103 treated synchronously metastasized pa-
tients, 66 patients received Folfox/Xelox alone prior
resection of liver metastases followed by primary resection,
63 with antibody-therapy. 24 received an EGFR antibody
combined with chemotherapy and 38 Bevacizumab with
Folfox/ Xelox. The histological evaluation of the primary
tumor demonstrated a better response to the VEGF anti-
body-therapy, which was more pronounced clinically
(Table 1). 96 patients received chemotherapy before liver
resection, 87 with antibody-therapy. The radiological
response and histological evaluation is shown in Table 1.
Conclusion: A combined induction chemotherapy with a
VEGF antibody reveals clinical, radiological and histo-
logical better response both at the primary tumor and at the
liver metastases compared to an EGFR-therapy and should
be preferably used in patients with potential resectable
synchronously metastasized colorectal cancer.

Table 1 Histological and radiological response to induction
chemotherapy with VEGF or EGFR antibody-therapy

Histological Response
of the primary tumor the liver metastases

Antibody- n=63 TRG Antibody- n=87 TRG (Rubbia
Therapy (Rodel) Therapy Brandt)

VEGF 39 1,96 VEGF 59 2,84
EGFR 24 1,57 EGFR 28 3,25
Radiological Response on the liver metastases

Antibody- CR 1% PR 81% SD 16% PD 2%
Therapy

Histological Response of

VEGF  100% 56%  75% 100%
EGFR 0%  44% 25% 0%
OLO01-11

HISTOPATHOLOGIC GROWTH
PATTERNS OF COLORECTAL LIVER
METASTASES FOR PREDICTING
SURVIVAL AFTER LIVER RESECTION:
DATA FROM THE OSLO-COMET RCT

D. Aghazan', V. J. Dagenborg', K. Grzybl,

A. A. Fretland], A. M. Kazaryanz, S. Yaqub],

K. Flatmark' and B. Edwin'

'0slo University Hospital, and 205tf01d Hospital Trust,
Norway

Introduction: Based on clinico-pathological factors and
biological markers, different score systems have been
developed to stratify prognosis of patients with colorectal
liver metastases (CRLM). We aimed to investigate the
impact of tumor growth patterns (GP) on overall survival
(OS) in patients undergoing liver resection for CRLM.

Methods: OSLO-COMET was a randomized controlled
trial (NCT01516710) into laparoscopic vs open liver
resection for CRLM recruiting 280 patients from Oslo
University Hospital, Oslo, Norway from 2012 to 2016. A
comprehensive biobank of all resected specimens was
generated. Pathological specimens of 90 patients were
evaluated with particular attention given to GP (desmo-
plastic n=43, replacement n=12, pushing n=14, and mixed
n=21). Survival data for the comparison of GPs were
analyzed with Kaplan-Meier plots, log-rank tests for
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equality of survival curves, and Cox proportional hazard
regression. To identify predictors of survival, univariable
and multivariable Cox-regression analyses were performed.
Results: Median follow-up was 85 months (95%CI, 83 -
86) and 5-year OS compiled 51% in this cohort. Patients
with desmoplastic and replacement GPs had significantly
better OS than patients with pushing and mixed
GPs(p=0.01). Divided into two groups (desmoplastic and
replacement GPs in Group 1, n=55; pushing and mixed GPs
in Group 2, n=35), 5-year OS in Group 1 and Group 2 were
60% and 36%, respectively (p=0.001, HR 0.41). At
multivariable analysis including other known clinicopath-
ological prognostic variables, pushing and mixed GPs were
independent predictors for poor OS (p=0,028, HR 1.95).
Conclusion: Histopathologic GP is a practical and repro-
ducible factor of estimating prognosis after resection of
CRLM.

OLO01-12

FINDING THE OPTIMAL TREATMENT
FOR STAGE IV RECTAL CANCER: A
NATIONWIDE COMPARISON OF TWO
STRATEGIES

M. F. Krul', J. M. van Rees’, N. F. M. Kok',

E. N. D. Kok', P. M. H. Nierop”, G. L. Beets',

C. Verhoef” and K. F. D. Kuhlmann'

ISurgical Oncology, Netherlands Cancer Institute, and
2Surgical Oncology, Erasmus University Medical Centre,
Netherlands

Introduction: The MIl-schedule (short-course pelvic
radiotherapy (5x5Gy) followed by systemic therapy and
subsequent local treatment of tumour sites) was compared
to the liver first approach (LFA: systemic therapy, local
treatment of liver metastases with subsequent (chemo)
radiotherapy and rectum surgery) for patients with stage IV
rectal cancer.

Methods: Consecutive patients with stage IV rectal
cancer and potentially resectable liver metastases who
were treated with the M1-schedule or LFA between 2006
and 2018 were analysed in nine tertiary referral centres in
the Netherlands. Survival and oncological outcome were
assessed.

Results: Of the 281 patients, 117 of the 147 (79.6%) pa-
tients completed the M1-schedule and 94 of the 134 pa-
tients (70.1%) completed the LFA (p = 0.068). Most
patients failed completion due to disease progression. The
3-year OS was 59.7% (95% CI: 51.6-69.1) and 53.9%
(95% CI: 45.9-63.3, p=0.370) and the median PFS was
16.6 and 16.2 months for M1-schedule and LFA, respec-
tively (p=0.753). Radiologic complete response rates were
higher in M1-schedule (10% vs. 4.3%), but did not reach
significance (p=0.253). Pathologic complete responses
were similar (13% vs. 11.5%, p=0.829). The duration of the
M1-schedule was 7 weeks shorter than the LFA (37 vs 45
weeks, p=< 0.001). Surgical and oncological complication
rates were comparable in both groups.

Conclusion: Both schedules have similar overall and pro-
gression free survival outcomes but the M1-schedule is 7
weeks shorter. Although significance was not reached,
radiological complete responses were higher with M1-
schedule. This schedule could lead to more rectum sparing
treatment for stage IV rectal cancer patients.
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OLO01-13

NOMOGRAM TO PREDICT THE RISK
OF RECURRENCE AFTER CURATIVE
LIVER RESECTION FOR
NEUROENDOCRINE LIVER
METASTASIS

J. -X. Xiangl, X. -F. Zhangl, D. Tsilirnigrasz,

A. Guglielmi®, L. Aldrighetti*, R. Fields”, G. Poultsides®,
S. Maithel7, T. Pawlik® and The U S Neuroendocrine
Tumor Study Group

!The First Affiliated Hospital of Xi’an Jiaotong University,
China, *The Ohio State University Wexner Medical
Center, United States, j’University of Verona, 4Ospedale
San Raffaele, Italy, 5Washingt0n University School of
Medicine, %Stanford University, ’Emory University, and
8Department of Surgery, The Ohio State University
Wexner Medical Center, United States

Introduction: We sought to develop and externally vali-
date a novel nomogram to predict recurrence and long-term
prognosisof patients undergoing curative liver resection for
neuroendocrine liver metastasis (NELM).

Methods: Patients who underwent curative liver resection
for NELM were identified from an international multicenter
database between 1980-2015. A nomogram to predict
recurrence was developed and validated externally.
Results: Among 279 patients with NELM who underwent
resection, multivariable analysis identified primary tumor
location(pancreatic vs. others, HR 2.1, 95% CI 1.3-3.4),
tumor grade(moderate vs. well, HR 1.9, 95% CI 1.1-3.1;
poor vs. well, HR 1.6, 95% CI 0.7-3.3), lymphatic metas-
tasis (HR 2.6, 95% CI 1.4-4.6) and the type of hepatecto-
my(major resection vs. parenchymal-sparingresection, HR
0.3, 95% CI 0.1-0.6) to be independently associated with
recurrence-free survival (RFS). A weighted nomogram was
constructed based on the beta-coefficients of the final
multivariable model. The nomogram demonstrated a good
ability to predict risk of recurrence in both test and external
validation cohorts (c-index; test cohort: 0.754; validation
cohort: 0.748).Specifically, the calibrated nomogram
predicted survival that closely corresponded to actual sur-
vival with a good net benefit for most threshold probabil-
ities especially between 20% to 60% in both the
development and validation cohorts.

Conclusions: A novel nomogram predicted recurrence-free
survival rates for patients with NELM with excellent
discrimination and calibration. The proposed nomogram
may be helpful to discuss with patients their anticipated
prognosis following resection of NELM.

OLO1-14

RISK FACTORS OF R1 RESECTION IN
LAPAROSCOPIC AND OPEN LIVER
SURGERY FOR COLORECTAL LIVER
METASTASES: A EUROPEAN
MULTICENTRE STUDY

A. Benedetti Cacciaguerral’z, 1. Dagherg, D. Fuks4,

F. Rote]larS, M. D’Hondt(’, R. L Troisi7, L. Aldrighettix,
B. Edwin’ and M. Abu Hilal’

! poliambulanza Foundation, 2Polytechnic University of
Marche, Italy, 3Antoine Bécléere Hospital, 4Université

Paris Descartes, France, SClinica Universidad de
Navarra, Spain, 6Groeninge Hospital, "Ghent University
Hospital, Belgium, 8San Raffaele Hospital, Italy, and
°Oslo University Hospital, Norway

Objective: To assess the risk factors associated with R1
resection in patients undergoing open (OLS) and laparo-
scopic liver surgery (LLS) for CRLMs.

Background: The impact of R1 resection on the outcome
of patients after liver resection for colorectal liver metas-
tases (CRLMs) has been continuously appraised, but fac-
tors affecting R status have not been clearly defined.
Methods: A cohort study of patients who underwent OLS
and LLS for CRLMs in nine European referral centres
between January 1" 2004 and December 31 2018 was
performed. A multivariate analysis and the receiver oper-
ating characteristic (ROC) curves were used to investigate
the risk factors for R1 resection.

Results: Overall, 3387 consecutive liver resections for
CRLMs were included. OLS was performed in 1792 cases,
LLS in 1595; the R1 resection rate was 14% and 14.2%
respectively. The risk factors for R1 resection were: the
type of resection (non-anatomic: p=0.001, 0.031 and
anatomic/non-anatomic: p=< 0.001), the number of nod-
ules (p=0.008, < 0.001) and the size of tumour (p=0.009,
0.007). In the LLS group only, blood loss was associated
with higher risk of R1 (p=0.020), while the Pringle’s
manoeuvre had a protective effect (p=0.032). The predic-
tive size of tumour for R1 resection was >45mm in OLS
and >30mm in LLS, while having more than 2 lesions was
significative in both groups.

Conclusions: The study describes the risk factors for R1
resection following liver surgery for CRLMs, which may
be used to plan better the perioperative strategies to reduce
the incidence of R1 resection during OLS and LLS.

OLO01-15

CIRCULATING TUMOR DNA AS
SURVEILLANCE FOLLOWING
RESECTION OF COLORECTAL LIVER
METASTASES - RESULTS FROM A
PROSPECTIVE SINGLE CENTER TRIAL

A. R. Knudsen', M. @. Larsen', M. Meier',

L. M. S. Petersenz, F. V. Mortensenl, T. Reinert’ and
C. L. Andersen’

]Department of Surgery, Section for HPB Surgery, and
2Department of Molecular Medicine, Aarhus University
Hospital, Denmark

Background: Following curative intended liver surgery an
intensive surveillance program using CT-scans is used to
detect disease recurrence. This is a relative expensive and
resource demanding approach. In patients with known
CRC, circulating tumor-DNA (ctDNA) can be found in the
blood and correlates with tumor burden. The aim of this
study was to investigate whether ctDNA, could detect dis-
ease relapse in patients operated for CRC liver metastases.
Method: Curatively intended liver resection was
performed in all patients at Aarhus University Hospital,
Denmark. Fresh frozen tumor samples were collected per-
operatively from which a patient specific mutation analysis
was performed. In each patient one cancer specific mutation
was identified and used as target for ctDNA analysis in
longitudinal blood samples in a 3-year follow up
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period.Patient records and CT scans were reviewed and
compared with ctDNA levels.

Results: 68 patients were included in the study. Median
follow up time was 28 month; median time to relapse was 7
months. 47 out of 68 patients relapsed during the study
period. No patients without relapse were ctDNA positive.
29 out 47 patients with relapse were ctDNA positive,
however in 18 patients with relapse, ctDNA were below the
detection limit, giving a specificity of 100% and a sensi-
tivity at 62%.

Conclusion: ctDNA can be used as a clinical tool espe-
cially in the event of a positive ctDNA sample. Further
research has to be performed in order to increase the
sensitivity of this method, before it will be able to fully/
partially replace frequent CT-scans.

OLO1-16

APPROPRIATE SURGICAL SELECTION
IN PATIENTS WITH BREAST CANCER
LIVER METASTASES TO OPTIMIZE
SURGICAL OUTCOME: A NOMOGRAM
BASED ON A MULTI-INSTITUTIONAL
EXPERIENCE

F. Ratti', M. Serenari’, M. Zanello®, E. Prosperiz,

F. Cipriani', M. Ravaioli’, E. Jovine®, M. Cescon’ and
L. Aldrighetti'

IHepatobiliary Surgery Division, IRCCS San Raffaele
Hospital, Milano, 2Sant’Orsola Malpighi University Hos-
pital, and *Maggiore Hospital, Bologna, Italy

Background and aims: Favorable survivals and better
outcomes compared with oncologic treatments only have
been recently reported in patients with Breast Cancer Liver
Metastases (BCLM). hence the need to focus on the factors
determining a patient’s prognosis following hepatectomy
and to develop a nomogram to predict oncological
outcome.

Methods: Using a multicentric database including patients
who underwent hepatectomy for BCLM at three Italian
HPB referral centers between 2000 and 2018, we sought to
identify the predictors of survival and develop a clinical
tool to predict patient’s prognosis after liver resection for
BCLM. The predictive ability of the nomogram to predict
recurrence was assessed using the c-index.

Results: 154 patients undergoing surgery with curative
intent were included in the analysis. Number of liver le-
sions (HR 1.66;95% CI, 1.01-2.67; p=0.035), tumor size
(HR 1.71;95% CI, 1.22-2.97; p=0.019), triple negative
status (HR=1.07; 95% CI, 1.21 - 2.76; p=0.027), presence
of extrahepatic metastases (HR=1.36; 95% CI, 1.19 - 2.91,
p=0.032), response to preoperative chemotherapy (HR
1.97; 95% CI, 1.56 - 3.12; p=0.028) were the predictors of
recurrence free survival. The nomogram demonstrated a
good ability to predict risk of recurrence (c-index of 0.741).
Patients were stratified by Predicted Recurrence Risk
(PRR) groupings: PRR < 20%, PRR 20-40%, PRR 40-
80%, PRR >80%, which correlated with disease free-sur-
vival at 3-year of 85%, 61%, 34%, and 0%, respectively.
Conclusion: The developed nomogram accurately (c-index
>75 %) staged and predicted the prognosis of patients
undergoing liver resection for BCLM, providing an accu-
rate tool to select candidates to resection
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THE IMPACT OF SURGICAL
APPROACH ON ONCOLOGICAL
OUTCOMES AND EFFICIENCY OF
TREATMENT SEQUENCING FOR
SYNCHRONOUS COLORECTAL LIVER
METASTASIS

A. BeauchamB', Y. Haddadl, R. Lapointez, S. Turcottez,
Z. Rong’, R. Letourneau”, F. Vandenbroucke-Menu” and
E. Simoneau’

! Surgery, 2Hepat0-Pancreato-Biliary and Liver Trans-
plant Surgery, and *Medical Oncology, University of
Montreal, Canada

Introduction: Patients with synchronous colorectal liver
metastasis (CRLM) can be managed by 3 surgical ap-
proaches: classical (primary-first (PF)), liver-first (LF) or
simultaneous resection (SR). The effect of these strategies
on oncological outcomes and overall efficiency of treat-
ment sequencing is unclear.

Method: A retrospective analysis of prospectively
collected data from a single institution was conducted.
Perioperative data including return to adjuvant therapy and
overall time for completion of intended systemic and sur-
gical therapies were analysed. Long-term outcomes were
compared using the log-rank test.

Results: Between 2010 and 2019, 499 patients with syn-
chronous CRLM were resected: 60.3%(n=301) PF,
25.7%(n=128) LF and 14.0%(n=70) SR. There was no dif-
ference in baseline characteristics between the 3 groups.
Hospital stay was longer in the SR group (median 9 days vs. 7
days for both PF and LF, p< 0.001). More patients underwent
major hepatectomies in the LF group (56.3%(n=72) vs.
34.4%(n=24) SR and 44.5%(n=134) PF, p=0.019). Return to
intended adjuvant treatment was similar for all groups (63
days (SR) vs. 54 days (LF) vs. 51.5 days (PF), p=0.6774), and
total time to complete all curative therapies was significantly
lower in the SR group (9.7 months vs. 11.3 months (LF
group) vs. 12.1 months (PF group), p< 0.001), regardless of
the type of hepatic resection. Overall survival and disease-free
survival were similar between all groups (p>0.05).
Conclusions: Efficient treatment sequencing resulting in
shorter time to complete all curative therapies such as seen
with simultaneous resection in selected patients might
improve overall patient experience without compromising
oncological outcomes.

OLO01-19

SAFETY AND FEASIBILITY OF
ADJUVANT HEPATIC ARTERIAL
INFUSION PUMP CHEMOTHERAPY IN
PATIENTS WITH RESECTABLE
COLORECTAL LIVER METASTASIS; A
PHASE II TRIAL IN THE
NETHERLANDS

W.F. Filige], F. Buisman', D.J. Grijnhagenl, C. Verhoef],
C. Grootscholtenz, N. Kok3, K. F. D. Kuhlmanng,

B. Groot Koerkamp] and M. Y. V. Homs"

Surgery, Erasmus MC, *Medical Oncology, *Surgery,

Netherlands Cancer Institute, and ‘Medical Oncology,
Erasmus MC, Netherlands
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Introduction: Adjuvant hepatic arterial infusion pump
(HAIP) chemotherapy after resection of colorectal liver
metastasis (CRLM) was associated with a 2-year increased
survival in Memorial Sloan Kettering Cancer Center. Due
to the promising results published on HAIP chemotherapy
we have started a HAIP program in the Netherlands. We
now present our long-term safety and feasibility results.
Methods: A phase II study was performed in 2 centers in
The Netherlands. Patients with resectable CRLM without
extrahepatic disease were eligible. All patients underwent 6
cycles of adjuvant HAIP chemotherapy with floxuridine.
Safety was determined by HAIP chemotherapy-related
complications grade III or higher from surgery until 90 days
after finishing the last cycle. Feasibility was determined by
the number of completed cycles.

Results: Twenty patients were included. The median
number of floxuridine cycles completed was 5 and all pa-
tients completed at least 3 cycles at full dose. Nine patients
(45%) had 14 grade III or higher complications. Two pa-
tients (10%) required a reoperation for a malfunctioning or
flipped pump. One patient (5%) developed biliary
obstruction that resolved with temporary stent placement.
One patient (5%) developed hepatic artery thrombosis after
4 cycles with subsequent pancreatitis, portal vein throm-
bosis, and died from liver failure. None of the patients
developed arterial bleeding or dissection, pseudo-aneu-
rysm, extrahepatic perfusion, or pump pocket infection.
Conclusion: Adjuvant HAIP chemotherapy was safely
introduced in the Netherlands in a phase II trial. Long-term
follow-up of this trial and an ongoing phase III trial are
required to determine survival benefit.

OLO01-20

CAN THE PRESENCE OF KRAS
MUTATION BE A JUDGE TO
DETERMINE THE RESECTION TYPE OF
COLORECTAL LIVER METASTASIS?

M. Choi, D. H. Han, J. S. Choi and G. H. Choi
Department of Surgery, Yonsei University College of
Medicine, Republic of Korea

Introduction: Colorectal cancer harboring KRAS muta-
tions are known to exhibit a high rate of vascular invasion
and hematogenous metastases. Although it is generally
accepted that non-anatomical resection (NAR) in colorectal
liver metastasis (CRLM) is comparable to safety and effi-
cacy compared to anatomical resection (AR) and doesn’t
affect the oncologic outcome, there are reports that AR has
oncologic benefit in KRAS-mutated CRLM. This study
aimed to compare survival outcomes between AR versus
NAR resection for CRLM, according to KRAS mutational
status.

Methods: 344 patients who underwent hepatic resection of
CRLM with known KRAS mutational status were reviewed
from 2007 to 2018. Among them, 117 KRAS mutated
CRLMs and 227 KRAS wild type CRLMs were compared.
Results: Both KRAS wild type and mutated type, the size
of the resected tumor, tended to be larger in the AR group
than in the NAR group (p< 0.001, respectively). In the
short term surgical outcome, hospital stay was significantly

longer in the AR group (15.65 vs. 11.27 days, p < 0.001),
and there was no difference between the two groups in
EBL, postoperative complications, and 30-day mortality.
There was no difference in disease-free survival (DFS)
between AR and NAR in both the KRAS wild type and the
mutated type (p=0.326, p=0.954, respectively). In addition,
there was no difference in intrahepatic DFS between AR
and NAR in both the KRAS wild type and the mutated type
(p= 0.165, p=0.516, respectively).

Conclusions: The presence of KRAS mutation cannot
determine the resection type of colorectal liver metastasis.

OLO01-21

PERIOPERATIVE RADIOFREQUENCY
ABLATION OR MICROWAVE
ABLATION OF COLORECTAL LIVER
METASTASES: A SINGLE CENTRE
EXPERIENCE

M. F. Krull, S. L. Gerritsenz, F. L. Vissers?’,

E. G. Klompenhouwer4, T.J. M. Ruersl,

K. F. D. Kuhlmann’ and N. F. M. Kok'

Surgical Oncology, Netherlands Cancer Institute, 2Sur-
gery, Antonius Ziekenhuis Nieuwegein, 3Surgical
Oncology, Amsterdam UMC, University of Amsterdam,
4Radiology, and °Netherlands Cancer Institute,
Netherlands

Introduction: Radiofrequency ablation (RFA) and micro-
wave ablation (MWA) are generally accepted to treat
colorectal liver metastases (CRLM) with a curative intent.
MWA is considered to have better outcomes than RFA but
true comparing data are scarce.

Methods: This single centre retrospective cohort study
analysed 121 consecutive patients who underwent open
surgery and ultrasound guided ablation between January
2013 and August 2018. The main objective was to compare
RFA with MWA ablation outcomes, including local tumor
progression per lesion (LTP), complete ablation rates per
lesion, overall survival (OS), progression-free survival
(PFS) and postoperative complication rates. Logistic
regression models were used for univariable and multi-
variable analysis to identify predictors of LTP.

Results: Forty-two patients underwent RFA of 96 lesions
between 2013 and 2015 and 79 patients MWA of 192 le-
sions between 2015 and 2018. The median number of ab-
lated CRLM was 2 (range 1-12) with a median diameter of
11 mm (range 1-31). Incomplete ablations were observed in
2 CRLM (2.1%) for RFA and 5 CLRM (2.6%) for MWA
(p=0.787). LTP after complete ablation within one year
occurred in 6 CRLM (6.3%) treated with RFA and in 11
CRLM (5.7%) treated with MWA (p=0.860). Complica-
tions after RFA and MWA requiring re-intervention (e.g.
abscess and biloma drainage) within 30 days were observed
in 2 (4.8%) and 6 (7.6%) patients, respectively (p=0.550).
Ablation technique, operator (surgeon or interventional
radiologist), size of ablated lesion and neoadjuvant
chemotherapy were not associated with LTP.

Conclusion: Perioperative RFA seems equally effective as
MWA for CRLM up to 31mm.
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OLO01-22

NOVEL THERAPEUTIC TARGETS IN
THE CANCER ASSOCIATED STROMA
DEFINE POOR PROGNOSIS
COLORECTAL CANCER AND
COLORECTAL LIVER METASTASES

K. M. Brown"**, A. Xue’, A. J. Gill>*” and T. J. Hugh'**
1 Upper GI Surgery Unit, Department of Gastrointestinal
Surgery, Royal North Shore Hospital, >Northern Clinical
School, University of Sydney, 3Cancer Surgery and Meta-
bolism Research Group, Kolling Institute of Medical
Research, 4Department of Anatomical Pathology, Royal
North Shore Hospital, and °Cancer Diagnosis and Pathol-
ogy Group, Kolling Institute of Medical Research, Australia

Introduction: Cancer associated stroma (CAS) is emerging
as a key determinant of metastasis in colorectal cancer (CRC),
however very little is known about the CAS in colorectal liver
metastases (CRLM). This study aimed to characterise the
transcriptome of CAS in CRLM and identify novel stromal
biomarkers or targetable pathways of metastasis.

Method: A nested case-control study design from a pro-
spectively maintained database of paired primary CRCs and
CRLMs was adopted. Differential gene expression (DGE),
followed by pathway enrichment and sparse partial least
square discriminant analysis (sPLS-DA) were performed
after isolating epithelial tumour and CAS RNA by laser
capture microdissection. The transcriptomes of epithelial
tumour versus the CAS between case and control CRC as
well as paired primary CRCs and CRLMs were compared.
Results: Isolated tumour and CAS from ten primary CRCs,
ten paired CRLMs, and ten control stage-matched primary
CRCs that had not developed metastases were included (60
RNA samples in total). Median follow up was 62, 63 and 45
months for case primary, control primary and CRLM groups,
respectively. DGE and sPLS-DA identified a number of novel
targetable stromal genes (shown below) and pathways
including phospholipases, BMP signalling and MAPK path-
ways that defined poor prognosis CRC and the CAS of CRLM.
Conclusion: This study is the first to describe key differences
in CAS gene expression between paired primary CRC and
CRLM, as well as identifying a number of targetable genes
and pathways whose prognostic relevance specifically in the
CAS of CRC and CRLM have not been previously described.
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MORPHOLOGY OF TUMOR-
ASSOCIATED MACROPHAGES
DICTATES THE PROGNOSIS OF
PATIENTS WITH COLORECTAL LIVER
METASTASES

M. Donadon', F. MarchesiZ, L. Di Tommaso3, C. Soldani’,
N. Cortesez, B. Franceschini], R. Carn'ero4,

A. Mantovani’ and G. Torzilli'

! Department of Hepatobiliary and General Surgery,
2Department of Immunology and Inflammation, *Depart-
ment of Pathology, and 4Department of Bioinformatics,
Humanitas Research Hospital, Rozzano, Milan, Italy

Background: In the era of precision medicine there is a
need of reliable prognostic markers to cope with the clinical
heterogeneity of patients with colorectal liver metastases
(CLM) and, for their predominance in metastatic tissues,
tumor-associated macrophages (TAMs) emerge as prom-
ising candidates. The aim of this study was to test the
presence of discrete TAMs in CLM patients, and to test
their role on recurrence-free survival (RFS).

Methods: NCT038888638 is a single-center study that
examined a cohort of CLM patients that underwent hepa-
tectomy between 2005 and 2017. TAMs cell density, cell
area and cell perimeter were quantified in 3 non-contiguous
and non-overlapping areas of by means of immuno-reactive
area of CD163+ macrophages. The association of TAMs
metrics and RFS was tested by using receiver operating
characteristics (ROC) curves, and multivariate Cox
regression analysis.

Results: 101 patients resected between 2005 and 2017
were considered. Among density (AUC=0.555;95%
CI=0.410-0.701;P=0.449), perimeter (AUC=0.526;95%
CI=0.383-0.671;P=0.708) and area (AUC=0.791;95%
CI=0.572-0.841;P=0.006) of CD163+ TAMs, only the
latter was significantly associated with differences in sur-
vival time. Small and large TAMs, as defined by using the
best cutoff value extrapolated from the ROC curve
(area:60.39um2;Se=0.79;Sp=0.44), were clearly associated
with significantly different 5-year RFS rates of 27.8% and
0.2% respectively (P< 0.001). At the multivariate analysis,
including TAMs area and several prognostic factors, only
TAMs area was found to be independently statistically
associated with RFS (HR=3.41;95%ClI=1.13-
5.43;P=0.001).

Conclusions: Macrophage morphology is associated with
CLM patients’ prognosis. Quantitative morphometric char-
acterization of TAMs can serve as an easily quantifiable
correlate of functional diversity with prognostic significance.

OLO01-24

EXPRESSION PATTERN OF CXCR4/
CXCL12 IS RELATED TO SURVIVAL
AFTER HEPATIC RESECTION FOR
COLORECTAL LIVER METASTASES

H. Yoshidomel, N. Sakaiz, H. Yoshitomjz, K. Furukawaz,
T. Takayashiki’, S. Kuboki’, S. Takano®, T. Konishi” and
M. Ohtsuka’

!Surgery, Oami Municipal Hospital, and *General Sur-
gery, Chiba University, Japan
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Introduction: The chemokine network such as interaction
between CXCR4 and CXCL12 plays a role in the induction
of organ-specific metastases. The present study evaluated
CXCR4/CXCL12 expression pattern in colorectal liver
metastases (CRLM) and determined whether the expression
patterns affect tumor progression.

Methods: We examined pattern of CXCR4 and CXCL12
immunohistochemistry in 92 CRLM patients. CXCL12/
CD133 immunoreactivity was also evaluated. The median
follow-up time of these patients was 38 months. Clinico-
pathological data of these patients were evaluated. Overall
survival rates were evaluated by the Kaplan-Meier method.
The expression profile of CXCR4 in the colorectal cancer
cell line was determined by fluorescence microscopy.
Results: The cytoplasmic CXCR4 expression was greater in
36 patients than that indicated by CXCR4 staining intensity
of hepatocytes. CXCL12 was also expressed in hepatocytes
surrounding the tumors at high and low levels in 68 (74%)
and 24 (26%), respectively. High levels of nuclear CXCR4
expression were observed in 23 patients which significantly
correlated with CXCLI12 expression in hepatocytes. The
nuclear CXCR4 expression in the cancer cell line increased
after exposure to CXCL12. The univariate and multivariate
analyses demonstrated that high levels of nuclear CXCR4
and the increased CXCL12 expression in hepatocytes were
significantly better prognostic factors for overall and hepatic
disease-free survival in patients with CRLM.

Conclusion: The CXCR4 expression in CRLM together
with the upregulation of CXCL12 in hepatocytes may help
to predict the clinical outcomes of patients with CRLM
after hepatic resection and to determine whether adjuvant
chemotherapy may be required.

OLO02 - Liver: Primary Tumours
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RISK FACTORS, PATTERNS AND LONG-
TERM PROGNOSIS OF EARLY AND
LATE RECURRENCE IN PATIENTS
WITH HEPATITIS B VIRUS-
ASSOCIATED HEPATOCELLULAR
CARCINOMA

M. -D. Wangl, C. Lil, L. Liangl, H. Xing], Y. Lau Wanz,
T. M. Pawlik’, F. Shen' and T. Yang'

1Department of Hepatobiliary Surgery, Eastern Hepato-
biliary Surgery Hospital, 2Faculty of Medicine, Chinese
University of Hong Kong, China, and *?Deparlment of
Surgery, Ohio State University, Wexner Medical Center,
United States

Background: Survival after liver resection of hepatocel-
lular carcinoma (HCC) remains poor due to a high inci-
dence of recurrence. We sought to investigate risk factors,
patterns, and long-term prognosis among patients with
early and late recurrence after liver resection for hepatitis B
virus (HBV)-associated HCC.

Methods: Data of consecutive patients undergoing curative
resection for HBV-associated HCC were analyzed. Ac-
cording to the time to recurrence after surgery, recurrence
was divided into early (< 2 years) and late recurrence (> 2
years). Characteristics, patterns of initial recurrence and
post-recurrence survival (PRS) were compared between
patients with early and late recurrence. Risk factors of early

and late recurrence, and predictors of PRS were identified
by univariable and multivariable Cox-regression analyses.
Results: Among 894 patients, 322 (36.0%) and 282
(31.5%) developed early and late recurrence, respectively.
On multivariable analyses preoperative HBV-DNA>10*
copies/ml was associated with both early and late recur-
rence, while postoperative no/irregular antiviral therapy
was associated with late recurrence. Compared with pa-
tients with late recurrence, patients with early recurrence
had a lower proportion of intrahepatic only recurrence
(72.0% vs. 91.1%, P< 0.001), as well as a lower chance of
receiving potentially-curative treatments for recurrence
(33.9% vs. 50.7%, P< 0.001) and a worse median PRS
(19.1 vs. 37.5 months, P< 0.001). Multivariable analysis
demonstrated that early recurrence was independently
associated with worse PRS (HR 1.361, P=0.006).
Conclusions: Risk factors associated with early recurrence
and late recurrence were different. Early recurrence was
associated with worse post-recurrence survival among pa-
tients with recurrence.

Figure. The estimated rate of recurrence (per year) over time after
curative liver resection of hepatitis B-associated HCC.
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EFFECT OF PERFORMANCE STATUS
ON SHORT-TERM AND LONG-TERM
OUTCOMES AFTER LIVER RESECTION
FOR HEPATOCELLULAR CARCINOMA:
A MULTICENTER STUDY

H. Wul, H. Xing', L. Liang], B. Huang], Y. Lau Wanz,
Y. -H. Zhou’, T. M. Pawlik’, F. Shen' and T. Yang’
!Eastern Hepatobiliary Surgery Hospital, 2Chinese Uni-
versity of Hong Kong, ‘Puer People’s Hospital, China,
“Ohio State University, Wexner Medical Center, United
States, and 5Department of Hepatobiliary Surgery,
Eastern Hepatobiliary Surgery Hospital, China
Background: The Barcelona Clinic Liver Cancer (BCLC)
categorizes a patient with performance status (PS)-1 as
advanced stage of hepatocellular carcinoma (HCC) and
surgical resection is not recommended. However, in real-
world clinical practice, PS-1 is often not a contraindication
to surgery for HCC. The aim of current study was to define
the impact of PS on the surgical outcomes of patients un-
dergoing liver resection for HCC.

Methods: Using a multi-institutional database, 1,531
consecutive patients who underwent a curative-intent resec-
tion of HCC between 2005 and 2015 were identified. After
categorizing patients into PS-0 (n=836) versus PS-1 (n=695),
perioperative mortality and morbidity, overall survival (OS)
and recurrence-free survival (RFS) were compared.
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Results: Overall perioperative mortality and major
morbidity among patients with PS-0 (n=836) and PS-1
(n=695) were similar (1.4% vs. 1.6%, P=0.525 and 9.7% vs.
10.2%, P=0.732, respectively). In contrast, median OS and
RFS was worse among patients who had PS-1 versus PS-
0 (34.0 vs. 107.6 months, and 20.5 vs. 60.6 months, both
P< 0.001, respectively). On multivariable Cox-regression
analyses, PS-1 was independently associated with worse OS
(HR: 1.301, 95% CI: 1.111-1.523, P < 0.001) and RFS
(HR: 1.184, 95% CI: 1.034-1.358, P = 0.007).
Conclusions: Patients with PS-1 versus PS-0 had compa-
rable perioperative outcomes. However, patients with PS-1
had worse long-term outcomes as PS-1 was independently
associated with worse OS and RFS. Routine exclusion of
HCC patients with PS-1 from surgical resection as
recommended by the BCLC guidelines is not warranted.
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PROGNOSTIC IMPACT OF ATM
EXPRESSION IN ASTIAN PATIENTS
WITH NONBNONC-HEPATOCELLULAR
CARCINOMA

Y. Hirose, J. Sakata, K. Yuza, K. Takizawa, K. Miura,
T. Katada, K. Toge, T. Kobayashi and T. Wakai
Division of Digestive and General Surgery, Niigata Uni-
versity Graduate School of Medical and Dental Sciences,
Japan

Background: The aim of this study was to clarify the
prognostic value of expression of Ataxia telangiectasia
mutated (ATM) in hepatocellular carcinoma (HCC).
Methods: The Cancer Genome Atlas (TCGA) database
was used to examine ATM mRNA expression in HCC (n =
371). In addition, immunohistochemical phospho-ATM
(pPATM) expression in HCC was assessed for 22 Japanese
patients with NAFLD-related HCC who underwent
hepatectomy.

Results: TCGA data showed that patients with nonBnonC-
HCC (n = 199) had significantly worse overall survival
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(OS) than those with Hepatitis B and/or Hepatitis C (HB/
HC)-related HCC (n = 172) (p < 0.001). In Asian
nonBnonC-HCC cohort in TCGA (n = 52), patients with
ATM high expression had significantly worse OS than
those with ATM low expression (p = 0.046). Whereas in
non-Asian nonBnonC-HCC (n = 147), Asian HB/HC-HCC
(n = 106), or non-Asian HB/HC-HCC (n = 66) cohort in
TCGA, there were no significant differences in OS between
patients with ATM high expression and those with ATM
low expression. Immunohistochemical examination in
Japanese patients with NAFLD-related HCC revealed that
patients with pATM high expression had significantly
worse OS than those with pATM low expression (p =
0.007). Furthermore, multivariate analysis in OS showed
that pATM expression was an independent prognostic
factor (HR, 4.311, p = 0.026).

Conclusions: ATM high expression in HCC might be an
adverse prognostic factor for Asian patients with
nonBnonC-HCC.

OL02-04

COMBINED HEPATECTOMY AND
MICROWAVE ABLATION FOR
MULTIFOCAL HEPATOCELLULAR
CARCINOMA: LONG-TERM
OUTCOMES AND PROGNOSTIC
FACTORS

T. Ryu, Y. Takami, Y. Wada, S. Sasaki, H. Imamura,
H. Ureshino and H. Saitsu

Department of Hepato-Biliary-Pancreatic Surgery,
Kyushu Medical Center, Japan

Background: It remains to be clarified whether combined
hepatectomy and microwave ablation for multifocal hepa-
tocellular carcinoma (HCC) is feasible. This aim of this
study was to examine the perioperative and oncological
outcomes after combined hepatectomy and microwave
ablation for multifocal HCC.

Methods: This retrospective study included 81 patients
who underwent combined hepatectomy and microwave
ablation for multifocal HCC in our institute between July
1994 and December 2017. We analyzed overall survival
(OS) and recurrence-free survival (RFS), and evaluated
factors related to prognosis.

Results: The 81 patients included 57 men and 24 women,
with a median age of 67 years. Fifty-four patients (67%)
were infected to Hepatitis C virus, and 71 patients (88 %)
had Child-Pugh class A liver function. The median
maximum tumor size was 32 mm and the median number
of tumors was three. Median follow-up time was 45.6
months for the entire cohort. OS rates were 1-year: 96%, 3-
year: 72%, 5-year: 54%, and 10-year: 35%; RFS rates were
1-year: 77%, 3-year: 37%, 5-year: 22%, and 10-year: 12%.
The major complication rate (Clavien-Dindo classification
II1a or above) after surgery was 10%, with one patient of in-
hospital mortality. Multivariate analysis showed that des-vY-
carboxy prothrombin level > 100 mAU/mL was an inde-
pendent risk factor for OS, and maximum tumor size > 5
cm was an independent risk factor for RFS. Conclusions:
Our results indicate that combined hepatectomy and mi-
crowave ablation is safe and feasible for selected patients
with multifocal HCC.
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THE UTILITY OF IMMUNE-
NUTRITIONAL INDEX AS PROGNOSTIC
INDICATOR FOR INTRAHEPATIC
CHOLANGIOCARCINOMA: A MULTI-
CENTER ANALYSIS OF 385 RESECTED
CASES

T. Fuji], Y. Umedaz, T. Kojima], T. Nigumal, Y. Endo’z,
M. Oishi®, T. Ota’, T. Yagiz, T. Fujiwara2 and Okayama
Study Group of Hepatobiliary and Pancreatic Surgery
"Department of Surgery, Okayama Saiseikai General Hos-
pital, 2Depan‘ment of Gastroenterological Surgery, Okaya-
ma University, 3Depar1ment of Surgery, Himeji Japanese
Red Cross Hospital, 4Department of Surgery, Tottori
Municipal Hospital, and 5Department of Surgery, National
Hospital Organization Okayama Medical Center, Japan

Introduction: The prognosis of Intrahepatic chol-
angiocarcinoma (IHC) after resection has been poor
because of high rate of recurrence. Preoperative immune-
nutritional index has been reported as useful prognostic
assessment in various malignancies.

Purpose: The aim of this study was to evaluate the prog-
nostic value of immune-nutritional index in patients with
ICC after curative resection.

Materials and methods: Overall survival (OS) of 385
cases of ICC between 2000 and 2016 were analyzed, ac-
cording to various immune-nutritional indexes containing
Glasgow Prognostic score (GPS), Controlling Nutrition
Status (CONUT), Prognostic nutritional index (PNI),
Neutrophil/Lymphocyte ratio (NLR), and Lymphocyte/
Monocyte ratio (LMR).

Results: The 2-, 5-, and 10- years OS were 66.2%, 40.6%,
and 22.7%, respectively. Every immune-nutritional index
could be identified as a significant prognostic factor: GPS
(1/2 vs 0, Hazard ratio [HR]= 2.2, p< 0.0001), CONUT
(>2vs 0/1, HR=1.4, p=0.011), PNI (< 40 vs >40, HR=1.5,
p=0.0044), NLR (>2.6 vs 2.6>, HR=1.4, p=0.0099), and
LMR (3.7> vs > 3.7, HR=1.5, p=0.0079). In multivariate
analysis, CONUT could be an independent reliable pre-
dictor which had no relation to background tumor profiles
such as tumor size, multiple lesion, CA19-9 level, and
lymph-node metastasis. Thus, patients with high CONUT
(>2) showed poorer prognosis than patients with low
CONUT 0/1 (Median survival 33 vs 51 months, p=0.01).

Conclusions: The prognosis of ICC after surgery would
rely on preoperative immuno-nutritional status. Immuno-
nutritional, especially CONUT, could be utilized as prog-
nostic indicator for preoperative assessment of ICC.

OL02-08

REPEAT HEPATECTOMY VERSUS
RADIOFREQUENCY ABLATION IN THE
MANAGEMENT OF RECURRENT
HEPATOCELLULAR CARCINOMA: AN
AVERAGE TREATMENT EFFECT
ANALYSIS

D. Chua', Y. Koh', Y. C. Tan?, N. Syn?, J. Y. Ho,

B. Gohl, S. Y. Lee], J.Y. Teo' and C. Y. Chan'

! Hepatopancreatobiliary and Transplant Surgery,
Singapore General Hospital, Singapore, and *Yong Loo

Lin School of Medicine, National University of Singapore,
Singapore, Singapore

Introduction: Hepatocellular carcinoma (HCC) is the most
common primary malignancy of the liver with high rates of
recurrence post-resection. Various treatments are available
for managing recurrent HCC following initial curative
resection. This is a retrospective study which aims to
determine the average treatment effect of liver re-resection
over radiofrequency ablation (RFA) in patients with
recurrent HCC following initial curative resection.
Methods: From 2000 to 2016, a total of 219 patients who
met the study criteria were included. This group was
selected from a cohort of 1063 patients who had recurrent
HCC following initial resection during the study period.
Results: The median overall survival (OS) for RFA and
repeat hepatectomy (RH) was 56.6 months (IQR, 29.6 - Not
Reached) and 85.5 months (IQR, 31.0 - Not Reached) (p =
0.6006) respectively while the median time to recurrence
was 16.2 months (IQR, 7.8 - 78.0) and 26.1 months (IQR,
9.1 - 126.5) (p = 0.0269) respectively. After propensity
score matching, the median OS for RFA and RH was 53.3
months (IQR, 27.5 - Not Reached) and 85.5 months (IQR,
33.5 - Not Reached) (p = 0.8474) respectively while the
median time to recurrence months was 11.1 (IQR, 5.0 -
33.2) and 28.0 months (IQR, 9.1 - Not Reached) (p =
0.0225) respectively.

Conclusion: Repeat hepatectomy is preferred in the man-
agement of recurrent HCC following initial resection.

OL02-09

THE USE OF STATIN IS ASSOCIATED
WITH BETTER DISEASE-FREE
SURVIVAL IN PATIENTS WITH
HEPATITIS B-RELATED
HEPATOCELLULAR CARCINOMA
AFTER CURATIVE TREATMENT

C. Chongl, G. Wongz, P. Ipl, T. Yipz, J. Wongl, K. Leel,
K. Ng' and P. Lai'

IDepartment of Surgery, and ZDepartment of Medicine
and Therapeutics, The Chinese University of Hong Kong,
Hong Kong

Background and aims: The association of use of statins
and risk of hepatocellular carcinoma (HCC) hepatitis B-
infected (HBV) patients has been reported. This study
aimed to examine the effect of statin on survival after
curative treatment for HCC in HBV population.
Methods: We conducted a hospital-based population study
of HBV-related HCC patients by using the Hospital Au-
thority database. We use propensity score (PS) weighting to
minimise baseline confounders and “indication bias”. The
weighted Cox regression analyses was performed for the
overall and disease-free survival.

Results: A total of 4337 patients with HBV-related HCC
received curative treatment during study period. After PS
weighting of baseline covariates, the 1-year, 3-year and 5-
year overall survival of statin users and non-statin users
were 93.1% vs 90.5%, 77.9% vs 74.8% and 69.0% vs
63.4% respectively (p=0.946). The 1-year, 3-year and 5-
year disease-free survival of statin users and non-statin
users were 71.6% vs 62.9%, 52.9% vs 43.0% and 47.7% vs
34.3% respectively (p=0.005). In subgroup analysis,
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concurrent use of statin and antiviral therapy was associated
with a better disease-free survival (p=0.022) compared to
antiviral therapy alone.

Conclusion: Statin use is associated with better disease-
free survival in patients with HBV-related HCC after
curative treatment. Additive HCC chemopreventive effect
was seen with the concomitant use of antiviral and statin.
Further prospective studies are warranted to investigate the
potential use of statin in antiviral therapy users.

OLO02-11

REPEATED SURGICAL RESECTION OF
RECURRENT TUMOR AFTER INITIAL
HEPATECTOMY FOR INTRAHEPATIC
CHOLANGIOCARCINOMA

J. Arita, A. Ichida, Y. Kawaguchi, T. Ishizawa,

N. Akamatsu, J. Kaneko and K. Hasegawa
Hepato-Biliary and Pancreatic Surgery Division, Univer-
sity of Tokyo, Japan

Background: Treating strategy for recurrent tumor after
initial hepatic resection of intrahepatic cholangiocarcinoma
(ICC) is yet controversial.

Methods: Patients undergoing surgical resection for initial
tumor of ICC between 1995 and 2016 were identified and
recurrence was researched. A retrospective analysis was
performed to assess the oncological benefit of resection of
recurrent tumors.

Results: A total of 133 patients underwent initial radical
resections for ICC. The 3- and 5-year overall survival rates
in the 133 patients after initial surgery were 68% and 48%,
respectively. The median and range of tumor size was 4.5
(1.2-12) cm. Hilar invasion was seen in 44 of 133 patients.
Lymph node metastasis was histologically diagnosed in 29
patients. Tumor recurrence was diagnosed in 94 of 133
patients; 18 patients of them underwent repeated resection
of the recurrent tumor. The resected recurrent tumor sites
were liver in 13 patients, lung in 4 patients, and bile duct in
1 patient. The median OS after diagnosis of tumor recur-
rence was 34.8 months in re-resection group and 19.6
months in non-re-resection group (P = 0.04). The 3- and 5-
year overall survival rates were 48% and 21% in re-resec-
tion group, and 13% and 5% and non-re-resection group.
The median disease-free survival after re-resection of
recurrent tumors (n = 18) was 11.2 months and 1-year
disease-free survival was 36%.

Conclusion: Re-resection of recurrent tumor may be useful
for selected patients. Effective adjuvant chemotherapy
would be needed because disease-free survival after re-
resection was unsatisfactory.

OL02-13

REGIONAL LYMPHADENECTOMY IN
HEPATOMA RESECTION: INSIGHT
INTO PROGNOSIS

J. Bergquist, A. Li, M. Dua and B. Visser

HPB Surgery, Stanford University, United States

Background: Developing chemotherapeutics for hepato-
cellular carcinoma (HCC) suggest adjuvant therapy trials
are coming. Selection criteria for these trials are undeter-
mined, but prior experience with intrahepatic
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cholangiocarcinoma suggests that surgical determination of
lymph node is important.

Methods: Patients with HCC who underwent liver resec-
tion (LR) were identified from Surveillance Epidemiology
and End Results (SEER-18) database (2003-2015). Cohort-
based clinicopathologic comparisons were made based on
completion of regional lymphadenectomy. Propensity-
score matching reduced bias. Unadjusted and adjusted
analysis of overall (OS) and disease-specific survival (DSS)
were performed.

Results: Among 5395 patients, 835 (15.4%) underwent
regional lymphadenectomy. Patients undergoing lympha-
denectomy had larger tumors (7.0vs4.8cm) and higher t-
stage (30.9 vs. 17.6% T3+,p< 0.001). Node positivity rate
was 12.0%. Median OS (50 months), and DSS (28vs.29
months) were similar between cohorts, but node-positive
patients had decreased OS (20 months) and DSS (16
months,p< 0.01). Matched patients undergoing lymphade-
nectomy had equivalent unadjusted OS (46vs.43
months,p=0.869) and DSS (27vs.29 months, p=0.306) to
non-lymphadenectomy patients. The prognostic impact of
node positive disease persisted after matching (OS 24
months, DSS 19 months, p< 0.01). Adjusted overall mor-
tality hazard was independently elevated in patients with N1
disease (1.71 unmatched, 1.56 matched,p< 0.01). Disease-
specific mortality hazard was independently elevated at
1.40,p< 0.01 before matching, 1.25,p=0.09 after matching).
Conclusion: Regional lymphadenectomy is seldom
performed in patients undergoing surgery for HCC, but it
provides useful prognostic information which persists
when adjusted for T-stage. As the era of adjuvant therapy
for HCC begins, surgeons should increasingly consider
performing regional lymphadenectomy to facilitate optimal
multidisciplinary management.

Hepatoma Overall Survival
in Patients Undergoing Lymphadenectomy

Hepatoma Disease-Specific Survival
in Patients Undergoing Lymphadenectomy

No s NO
N1

Survival Probability
Survival Probability

p<0.001 p=0.007

Time Time, months

No 735 506 366 284 209

122 89 64 41 24 No 632 438 319 248 186 143 113 81 58 99 23

N1 100 61 37 25 20 13 10 8 6 4 NI B3 50 20 19 15 12 11 8 6 4 3

Numbers al risk Numbers al risk

Survival comparison in HCC patients undergoing lymphadenectomy

OL02-14

SHOULD WE RESECT OR TRANSPLANT
HEPATOCELLULAR CARCINOMA
BEYOND UCSF CRITERIA?

T. C. Wongl, J. Dai], J. Fungz, B. Shel, K. Ma, A. Chanl,
T. Cheung' and C. Lo'

!Surgery, and ’Medicine, The University of Hong Kong,
Hong Kong

Introduction: Limited data is available on long-term out-
comes after surgical treatment for advanced hepatocellular
carcinoma(HCC). The aim of this study was to evaluate the
perioperative and long-term outcomes after resection vs.
living donor liver transplant(LDLT) for HCC beyond
UCSEF criteria.
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Methods: This was a single-center retrospective study from
2000-2018.Data was collected from a prospective main-
tained dataset. All HCC patients who had tumor stage
beyond UCSF criteria were include. Propensity score
matching(PSM) at 1:2 was used to adjust for age, tumor
number and size between the 2 groups.

Results: During study period, 55 and 721 patients under-
went LDLT and resection for HCC beyond UCSF. Table 1
showed the patient demographic and tumor stage before/
after PSM. There was no difference in hospital mortal-
ity(1.8% in LDLT, 0% in resection,p=0.810) but LDLT
patients had a higher risk of perioperative complica-
tion(38.5 vs. 17%,p=0.048). Despite matching of age,
tumor number and size, LDLT patients had better overall
and recurrence free survivals.(Figure 1) at 1-, 3- and 5-
year(OS: 96.4 vs.80.2%, 79.8 vs.46.4% and 68.7 vs.35.6%)
and(RFS: 96.4 vs.37.6%, 78 vs.22.6%, 65.2 vs.19.5%).
Conclusion: LDLT offered better OS and RFS for HCC
beyond UCSF criteria, and should be offered as a treatment
option for advanced HCC.
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ALPPS VERSUS PVE IN HEPATITIS-
RELATED HEPATOCELLULAR
CARCINOMA- COMPARISON OF
ONCOLOGICAL OUTCOMES

K. W. Ma, A. C. Y. Chan, T. T. Cheung, W. H. She,
W. C. Dai and C. M. Lo
The University of Hong Kong, China

Introduction: ALPPS has been popularised for future liver
remnant (FLR) augmentation in liver metastasis or
noncirrhotic liver tumors in recent years. Data on the
oncological outcomes of ALPPS in chronic hepatitis or
cirrhosis related HCC remained limited.

Methods: Consecutive patients received hepatectomy after
future liver remnant (FLR) modulation by either ALPPS or
PVE were recruited. Inclusion criteria were hepatitis B or C
carrier, pathologically confirmed HCC and successful flow
modulation. Data for -clinicopathological details and
oncological outcome were reviewed for ALPPS and
compared with portal vein embolization (PVE).

Results: From 2002 to 2019, 126 patients with HCC un-
derwent FLR modulation (54 ALPPS and 72 PVE) followed
by hepatectomy. Hepatitis B surface antigenicity was posi-
tive in 112 patients. ALPPS induced absolute FLR volume

increment by 47.1%, or FLR estimated total liver volume by
11.7% in 6 days. No difference in morbidity (19.6% vs
31.4%, P=0.2) and mortality (5.6% vs 5.8%, P =1.000) with
PVE was observed. Five-year overall survival for ALPPS
and PVE was 52.8% and 61.8% (P =0.663). The overall
HCC recurrence rate was 50% and there was no significant
difference between two groups (48.1% vs 51.4%, P=0.86).
Presence of vascular invasion (P=0.038 OR 1.6 95%CI
1.03-2.74) and post-operative complication (P=0.008 OR
1.95 95%CI 1.19-3.2) were the two independent factors
associated with post-hepatectomy HCC recurrence.
Conclusion: No significant difference in HCC recurrence
between two FLR modulation approach was demonstrated.
ALPPS conferred a comparable efficacy and oncological
outcomes in comparison to PVE

OL02-16

MOLECULAR VALIDATION OF THE
8TH EDITION AJCC CANCER STAGING
SYSTEM IN PATIENTS WITH
RESECTED PANCREATIC CANCER:
PROPOSAL OF INTEGRATIVE
TRANSLATIONAL STAGING SYSTEM

S. H. Lee!, S. Lee” and J. -S. Lee®

1Department of Surgery, CHA Univesity/Bundang CHA
Medical Center, Republic of Korea, *Department of
Medical Oncology, and 3Department of Systems Biology,
MD Anderson Cancer Center, United States

Introduction: Even though the 8th edition AJCC cancer
staging system for pancreatic cancer has validated with
major clinicopathologic factors in multiple clinical cohorts,
there is still an unmet need for integrative consideration
using multi-omics data to stratify the patients with
pancreatic cancer elaborately.

Methods: We performed a comprehensive analysis and
profiling using genomic, transcriptomic, and proteomic
data from TCGA-PAAD and other translational cohorts (4
cohorts, n=340). Molecular features and major subtypes
were analyzed mutually with clinical and pathologic fac-
tors, especially the 8th AJCC staging system.

Results: Aggressive molecular subtypes, basal-like and
squamous subtype, were significantly associated with a
higher nodal stage, but tumor size didn’t show a clear as-
sociation with molecular features. The activated stroma of
pancreatic cancer microenvironment was significantly
correlated with poor differentiation and large tumor size.
The mutational pattern of KRAS and several transcriptomic
pathways such as eptihelial-mesenchymal transition and
DNA repair were differently presented in each clinical
stage from the 8th AJCC TNM staging system. The optimal
algorithm was identified to show significantly higher per-
formance for the prediction for cancer relapse and cancer-
specific survival in discovery and validation cohorts. The in
silico prediction for molecular target agents and immuno-
therapy were performed for final clusters from optimal
stratification system revealed from the integrative analysis.
Conclusions: Our comprehensive multi-omics analysis
reveals clear needs for the combination of clinical staging
and molecular profiling and provides crucial evidence for
precision strategy in patients with resectable pancreatic
cancer.
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OLO02-18

CONSENSUS MOLECULAR SUBTYPES
REFLECTING DISTINCT CLINICAL
PHENOTYPES OF HEPATOCELLULAR
CARCINOMA: DECIPHERING
RESECTABLE HEPATOCELLULAR
CARCINOMA

S. H. Leel, S. Leez, Y. S. Chun® and J. -S. Lee*

! Department of Surgery, CHA Bundang Medical Center,
CHA University, Republic of Korea, 2Department of
Medical Oncology, *Department of Surgical Oncology,
and 4Department of Systems Biology, MD Anderson
Cancer Center, United States

Purpose: Hepatocellular carcinoma (HCC) is a heteroge-
neous disease with therapeutic resistance even in the early
stage. Current genomic subtyping systems reflect the het-
erogeneity of HCC, but its clinical use is hampered by
discrepancies among different studies.

Method: By integrating 15 previously established genomic
signatures for HCC subtypes, we identified five clinically
and molecularly distinct consensus subtypes using tran-
scriptomic data from 8 HCC cohorts with 1754 patients
(Discovery set; n=1006, Validation set; n=748).

Result: We demonstrated five consensus subtypes of HCC
showing distinct molecular and clinical features regarding
STM, CIN, IMH, BCM, and DLP subtypes. Briefly, STM
(STeM) is characterized by high stem cell features, vascular
invasion, and sensitivity to sorafenib. CIN (Chromosome
INstable) has moderate stem cell features, but high genomic
instability and low immune activity. IMH (IMmune High) is
characterized by high immune activity predicting possible
responders for immunotherapies. BCM (Beta-Catenin with
Male high predominance) is characterized by prominent
beta-catenin activation, low miRNA expression, and hypo-
methylation. DLP (Differentiated and Low Proliferation) is
differentiated with high HNF4A activity. Lastly, we
developed and validated a robust predictor of integrated
consensus subtype with subtype-specific serum biomarkers
using integrative genomic and statistical analysis.
Conclusion: Consensus subtypes of HCC from the
comprehensive genomic analysis showed distinct biolog-
ical and clinical phenotypes, including different de-
pendency for oncogenic pathways and discriminated
therapeutic efficacy. Based on clinical relevance of
consensus subtypes for current available therapeutic op-
tions in terms of molecular target therapies and immuno-
therapies, our findings may provide the foundation for
rationalized biomarker-based clinical trials for resectable
HCC.

OL02-19

ROLE OF ROBOTIC LIVER RESECTION
IN PATIENTS WITH HCC AND
CLINICALLY SIGNIFICANT PORTAL
HYPERTENSION

P. Magistri, G. Assirati, C. Guidetti, V. Serra, R. Ballarin,

G. P. Guerrini, S. Di Sandro and F. Di Benedetto
University of Modena and Reggio Emilia, Italy

Introduction: Clinically significant portal hypertension
(CSPH) increases the risks of complications after surgery,
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although a minimally invasive approach seems to improve
outcomes. The aim of this work is to evaluate peri-opera-
tive and long-term outcomes in patients with and without
CSPH who underwent robotic liver resection (RLR) for
HCC.

Methods: This is a single center, retrospective study on
prospectively collected data, including all consecutive pa-
tients treated for HCC with RLR from June 2014 to
November 2019. Patients were divided in two groups, with
and without CSPH.

Results: 76 patients were enrolled, 48 without CSPH and
28 with CSPH. No statistically significant differences were
found in terms of complexity of liver resections (p=0,17),
operative time (p=0,20), estimated blood loss (p=0,41),
conversion to laparotomy (p=0,27) and intra-operative need
of packed red blood cells (p=0,50). No differences were
found analyzing length of hospital stay (p=0,42), length of
intensive care unit stay (p=0,87), post-operative compli-
cations (p=0,73), and readmission rate at both 30-days
(p=0,70) and 90-days (p=0,78). No cases of unresolved
liver decompensation were registered.

Conclusions: Our study shows that robotic approach re-
duces the gap in terms of post-operative outcomes between
CSPH and no-CSPH patients. RLR is safe in patients with
preserved liver function or with a mild impairment (Child-
Pugh A-B8) and CSPH. BCLC criteria should be imple-
mented with a better defined role of minimally invasive
liver surgery, to offer more radical treatments in this sub-
group of patients.

OL02-21

BLOCKADE OF CXCR4 IN
HEPATOCELLULAR CARCINOMA
CELL LINES INHIBIT ANGIOGENESIS
IN VIVO USING XENOGRAFT MICE

C. -N. Tsai', M. -C. Yu™’, C. -W. Lee* and Chang-Gung
Medical Foundation

!Institute of Clinical Medical Sciences, Chang-Gung
University, 2Surgery, Chang-Gung Memorial Hospital,
3Surgery, New Taipei Municipal TuCHeng Hospital, and
4Surgery, Chang-Gung, Taiwan, Republic of China
Introduction: Previously we identified SOX4 modulates
the CXCL12 promoter in HCC cells, and CXCR4 in
endothelial cells was regulated for tumor neovasculariza-
tion in turn. This mechanism of angiogenesis via chemo-
taxis should be validated in animal study.

Methods: Hep 3B cells (BCRC 60434) were inoculated in
Male BALB/c nude mice and the tumor size was observed
twice week. at a cell density of 2 x 106 in xenograft mice for
8-10 weeks and monitored for tumor growth with
AMD3100 treatment or DMSO as vehicle control. The
growth of tumors was compared via the SUVmax,
SUVmean, metabolic tumor volume (MTV) and total
lesion glycolysis (TLG) of the control and treated groups.
Results: In vitro study showed the tube formation and
migration could be inhibited with AMD3100. PET images,
representative vial8F-FDG PET/CT, was shown in tumor
activity images in whole-body coronal views. The MTV
and TLG of the treated group showed significantly
decreased values compared to those of the control group
(MTYV and TLG of control vs. treated, P< 0.05). Reticulin
and CD34 staining, but not SOX4 in tumor sections derived
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from Hep3B cells treated with AMD3100 had significant
decrease in angiogenesis.

Conclusion: These data showed that the CXCL12/CXCR4
axis was crucial for SOX4-mediated angiogenesis in vivo,
which was blocked via its receptor antagonist, AMD3100.

OL02-22

PREOPERATIVE INFLAMMATORY
MARKERS AS PROGNOSTIC
PREDICTORS AFTER
HEPATOCELLULAR CARCINOMA
RESECTION: DATA FROM A WESTERN
TERTIARY REFERRAL CENTER

J. P. Maciel, F. F. Coelho, A. J. F. Cassenote,

V. B. Jeismann, G. M. Fonseca, J. A. P. Kruger and

P. Herman

Liver Surgery Unit, University of Sao Paulo - Hospital das
Clinicas, Brazil

Background: Recently, systemic inflammatory markers
have been validated as preoperative risk factors for patients
with hepatocellular carcinoma (HCC) in several eastern
series. Our aim was to evaluate prognostic significance of
neutrophil to lymphocyte ratio (NLR), platelet to lympho-
cyte ratio (PLR), monocyte to lymphocyte ratio (MLR) and
prognostic nutritional index (PNI) after HCC curative
resection.

Methods: From a prospective database, consecutive adult
patients undergoing HCC resection were included from
2000 to 2018. Exclusion criteria were:extra-hepatic disease,
R1/R2 resection, perioperative death, and other preopera-
tive locoregional treatments.Prognostic index were calcu-
lated until 7 days before surgery. Optimal cut-offs for NLR,
PLR, MLR and PNI were determined by plotting the
Receiver Operator Curves (ROC) using the Youden index
to determine the best cut-off. Overall survival (OS) and
disease free survival (DFS) curves were calculated using
the Kaplan-Meier method and compared with log-rank test.

Results: 162 patients with a mean age of 62+11 years
were included. Based on the ROC curve, the optimal cut-
offs for OS were NLR (1.715), PLR (115.05), MLR
(1.750), and PNI (39.0). The optimal cut-offs for DFS were
NLR (2.475), PLR (100.25), MLR (2.680), and PNI (48.2).
High preoperative NLR (>1.715) was associated with poor
OS (P=0.018, Figure 1A). PLR, MLR and PNI were not
predictors for OS. High NLR (>2.475, P=0.047, Figure
1B) and PLR (>100.25, P=0.028) were significantly
associated with poor DFS.

Conclusions: High preoperative NLR was a negative
prognostic factor for OS and DFS, and high PLR was
adversely associated with DFS following curative resection
in HCC patients.

Overall Survival Disease Free Survival

Peo018 . ! Pe0.047

Moaths after liver resection Months aflr liver resection

Figure 1: Kaplan-Meier survival curves comparing overall survival (A)
and disease free survival (B)
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INCIDENCE OF
CHOLANGIOCARCINOMA IN
PATIENTS WITH HISTORY OF
COLORECTAL CANCER.
MULTICENTER EXPERIENCE

F. Mocchegianil, G. Contel, D. Nicoliniz, A. M. De Rosa3,
F. Giuliante’ and M. Vivarelli'

!Clinica di Chirurgia Epatobiliare, Pancreatica e dei
Trapianti, Dipartimento di Medicina Sperimentale e
Clinica, Universita Politecnica delle Marche, Italy,,
’Medicina Sperimentale e Clinica, Universita Politecnica
delle Marche, Italy,, and 3Unita Operativa Complessa
Epatobiliare, Universita Cattolica del Sacro Cuore, Italy

Introduction: Cholangiocarcinoma (CCA) represents one
the most common primary malignancy of the liver.
Cirrhosis, HCV infection, Cholestatic diseases represent
well known predisposing factors. Late diagnosis of CAA is
associated with a poor prognosis. History of colorectal
cancer (CRC) is supposed to be a risk factor.

Method: Data were retrospectively collected from two
different HPB surgical centers in Italy (Ancona, Roma-
Gemelli) to identify all patients with CCA and CRC be-
tween January 2000 to December 2018. All the data from
patient history, surgical and oncological treatments were
examinated. Histopatological examination of both CCA
and CRC characteristics were analised. Genetics charac-
teristics of both tumours were collected.

Results: A total of 26 patients developed biopsy-proven
CCA after CRC. The median time between CRC and CCA
diagnosis was 111,7 months. All the CRC were successfully
treated with surgery and 5 patients underwent adjuvant
chemotherapy. Median age at the CCA diagnosis was 66,8
years. 23 (88,4%) patients underwent RO surgical treament.
3 patients underwent palliative treatments. After a median
followup of 73,4 months, 5 years survival was 61,5%.
Conclusions: To our knowledge, this is the largest series of
patients with CCA and CRC. Treatment can allow a sig-
nificant 5 year survival. It is also mandatory a follow up for
CAA in CRC patients.

OL02-24

PREDICTION OF FUTILITY IN
RUPTURED HEPATOCELLULAR
CARCINOMA

T. Wong], J. Dai', J. Fungz, A. Chan], T. -T. Cheung] and
C. Lo

ISurgery, and *Medicine, The University of Hong Kong,
Hong Kong

Introduction: Prognosis of ruptured hepatocellular carci-
noma(HCC) was often poor despite aggressive treatment.-
This study aimed to identify factors that predict futility in
ruptured HCC.

Method: A retrospective analysis of all ruptured HCC
patients from 2003-2016 was performed.Significant pre-
dictors for hospital mortality was analyzed using Cox
regression and predictive performance was assessed using
receiver operating characteristics(ROC) curve. The scoring
system was subsequently validated in a prospective
observational study from 2017-2019.
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Results: The training set consisted of 315 ruptured HCC
patients  with  overall  hospital  mortality=137/
315(43.5%).Transarterial embolization was the mainstay
of treatment(145/315,46%) and 51(16.2%)received sur-
gical treatment.Comparison of baseline characteristics
between patients with/without hospital mortality was
listed in table 1. In multivariate analysis, MELD>14[HR
7.322(4.128-12.988), bilobar HCC[HR 2.555(1.383-
4.719),p=0.003], known history of HCC[HR
3.129(1.771-5.529),p< 0.001] and complicated by vari-
ceal bleeding[HR 53.414(5.919-481.999),p< 0.001]were
significant predictors for hospital mortality. With such
scoring system, the ROC curve of training set was in
Figure 1(AUC=0.834,p< 0.001). It was validated pro-
spectively from 2017-2019 with 70 patients.Hospital
mortality was similar(27/70,38.6%). The median age was
62(32-89) year old and most had hepatitis B related HCC
(52/70,74.3%).Rupture was the first clinical presentation
in 20(28.6%)patients. The median MELD was 13.33(6-
29) and 15(36.6%) presented with shock. The median
size of HCC was 12.3(6-29) and most patients had
multifocal ~ disease.The area under curve was
0.823(0.719-0.926),p< 0.001 in validation cohort.(Figure
1) When the score was >5, patients had 100% hospital
mortality.

Conclusions: The scoring system(>5) accurately predicted
hospital mortality after ruptured HCC.It could be used to
guide treatment intervention and resuscitation in this
population.

Table 1. Clinical and tumor characteristics of all patients.

Overal Mo hospital Hospital mortality P

n=315) meortality (ve178) (n=137) value
Histary of HCC vs, 1 presentation (n,%) 143172 51287127 (T1.3)  92(67.2)45(32.8) <0,001
Age (years) 59(32.92) 58(32-88) 61(3592) 0.110
Sex (male, n,%) 25164 145:33 10631 0.3n
HBV (%) 234 (74.3%) 128 (71.9%) 106 (77.4%) a0
BMI (kg/m?, median, range) 230(14.433.7) 222144337  233{189326) 008
£ra 1 20032009 (n,%) 155 (49.2%) 86 (48.3%) 69(50.4%) on
Era 2 2010-2016 [n%) 150 (50.8%) 92 (51.7%) 68(49.6%)
Time from HCC diagnests (months) 0.7 (0-101.4) 0.2(0-101.4) 20(0804)  <0.001
MELD (median, range) 12.53 (6-48) 1057 (6-30) 17.93 [7-46) <0.001
Platedet (median, range) 206 {12-1023) 181 {41-529) 218(12-1023)  0.036
INR {median, range) 12{054.6) 1209:37) 140048  <0.001
Tumer size {madian, range) 15.1(1.422) w2 11.1414-21) a2
=3 tumor (m, %) 185 (58.7) 82 (46.1) 103 (75.2) <0001
Wilobar disease (n,%) 194 (61.6) 94 (528} 100 (73) <0.001
Vascular ievasion (n, %) 105 (33.3) 53{238) 52 (80 0127
Extrahepatic disease (n,%) 71(225) 33(185) 38 (27.7) 0053
Waricaal Bleed within same admizsian (a,%) 18 (5.7%) 1{0s) 17(12.4) 0,000

Score=2*(meld>14)+4*(with GIB}+1*(Bilobar}+1(known history of HCC})

Training Set Validation Set
ROC Cuny == ROC Curve
V- Soituny T e

Area ender curve Is 8834 (s vakee <0.0011 Area wnder curve is 0.774 s value 00081
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NONINVASIVE MARKERS (ALBI AND
APRI) PREDICT POST-HEPATECTOMY
LIVER FAILURE IN PATIENTS WITH
HEPATOCELLULAR CARCINOMA

J.-Y. Shi', B. Quan®, H. Xing®, T. M. Pawlik’,

Y. -H. Zhou4, Y. Lau Wan® , F. Shen” and T. Yang2
!Cancer Center, First Hospital of Jilin University, 2Depart—
ment of Hepatobiliary Surgery, Eastern Hepatobiliary Sur-
gery Hospital, China,, 3Ohio State University, Department of
Surgery, United States,, 4Deparlment of Hepatobiliary Sur-
gery, Pu’er People’s Hospital, and 5Faculty of Medicine,
Chinese University of Hong Kong, China

Backgrounds and aims: Post-hepatectomy liver failure
(PHLF) remains the primary cause of in-hospital mor-
tality after hepatectomy. Identifying the predictors of
PHLF is important to improve surgical safety. We
aimed to identify predictive accuracy of two noninva-
sive markers, albumin-bilirubin (ALBI) and aspartate
aminotransferase to platelet count ratio index (APRI),
for predicting PHLF in patients with hepatocellular
carcinoma (HCC).

Methods: Patients treated with HCC resection from 2013
to 2016 at 7 Chinese hospitals were retrospectively
analyzed. The independent predictors of PHLF were iden-
tified by univariable and multivariable analyses and further
were used for the construction of preoperative and post-
operative nomogram models. Receiver operating charac-
teristic (ROC) curves of these two predictive models, and
ALBI, APRI, Child-Pugh, model for end-stage liver disease
(MELD) scores were constructed to compare their predic-
tive accuracy for PHLF.

Results: Of the 767 patients included, 102 (13.3%) expe-
rienced PHLF. Multivariable logistic regression analysis
identified that high ALBI grade (>-2.6) and high APRI
grade (>1.5) were independent risks of PHLF in both
preoperative and postoperative models. Two nomogram
predictive models and corresponding web-based calcula-
tors were subsequently constructed. The areas under the
ROC curves of the postoperative and preoperative models,
APRI, ALBI, MELD and Child-Pugh scores in predicting
PHLF were 0.844, 0.789, 0.626, 0.609, 0.569, and 0.560,
respectively.

Conclusion: ALBI and APRI showed more accurate
ability for predicting PHLF than Child-Pugh and
MELD. We established two online calculators
combining ALBI and APRI, which could be useful for
individually predicting the occurrence of PHLF in HCC
patients.
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Figure. Receiver operating characteristic curves of preoperative
and postoperative predictive models, and albumin-bilirubin (ALBI),
aspartate transaminase to platelet ratio index (APRI), Child-Pugh
and MELD scores for predicting post-hepatectomy liver failure
(PHLF). AUC, area under the curve; Cl, confidence interval.

AUC for PHLF

»
e R ALBI score 0,609 (95%C1: 0.547-0671)
7 APRI score 0.626 (95%CH: 0.565-0687)
7 Chisd-Pugh grade 0.560 (95%C- 0496-0.623)

7 MELD score 0.560 (95%Cl: 0.508-0.629)
Precperative model 0.769 (95%C1: 0.743-0836)
y Posteperative model 0.844 (95%C!: 0.801-0.887)
Il Reference line
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Y
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ASSOCIATION OF POSTOPERATIVE
MORBIDITY WITH SURVIVAL AND
RECURRENCE FOLLOWING
HEPATECTOMY FOR
HEPATOCELLULAR CARCINOMA: A
LARGE-SCALE MULTICENTER STUDY

L. Liang', C. Li', H. Xing', Y. -M. Zhang”,

W. -G. Zhangg, H. Wang4, Y. -H. Zhous, T. -H. Chen® and
T. Yang1

IDepartment of Hepatobiliary Surgery, Eastern Hepato-
biliary Surgery Hospital, Second Department of Hepa-
tobiliary Surgery, Meizhou People’s Hospital,
j‘Department of Hepatic Surgery, Tongji Hospital, Huaz-
hong University of Science and Technology, “Department
of General Surgery, Liuyang People’s Hospital, 5Depart—
ment of Hepatobiliary Surgery, Pu’er People’s Hospital,
and %Department of General Surgery, Ziyang First Peo-
ple’s Hospital, China

Background and aims: Postoperative morbidity following
hepatectomy for hepatocellular carcinoma (HCC) is
common and its impact on oncological outcome remains
unclear. To investigate if postoperative morbidity impacts
long-term survival and recurrence after HCC resection.
Methods: A multicenter database of curative-intent hepa-
tectomy for HCC collected data from 10 Chinese hospitals.
After excluding patients with postoperative early deaths (<
90 days), early (< 2 years) and late (> 2 years) recurrence
rates, overall survival (OS), and time-to-recurrence (TTR)
were compared between patients with and without post-
operative morbidity.

Results: Among 2,161 patients eligible for the study, 758
(35.1%), 29 (1.3%) and 67 (3.1%) had postoperative 30-
day morbidity, 30-day mortality and 90-day mortality,
respectively. Multivariable analysis showed that diabetes
mellitus, obesity, Child-Pugh grade B, cirrhosis, and
intraoperative blood transfusion were independent risks of
postoperative morbidity. The rates of early and late recur-
rence among patients with postoperative morbidity were
greater than those without (50.7% vs. 38.8%, P< 0.001;
and 41.7% vs. 34.1%, P=0.017). Postoperative morbidity

was associated with a significant reduction in median
0OS(48.1 vs 91.6 months; P< 0.001) and median TTR (19.8
vs 46.1 months; P< 0.001). After adjustment of
confounding factors, multivariable Cox-regression ana-
lyses showed that postoperative morbidity was associated
with a 27.8% and 18.7% greater likelihood of mortality
(HR1.278; 95% confidence interval: 1.126-1.451) and
recurrence (1.187; 1.058-1.331).

Conclusions: This large multicenter study provides
strong evidence that postoperative morbidity adversely
impacts long-term oncologic outcomes after hepatec-
tomy for HCC. The prevention and management of
postoperative adverse events may be oncologically
important.

Figure. Cumulative incidence of overall survival (A) and (B) curves

between patients with and wilhout postoperalive 30-day morbidity.
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REPEAT HEPATECTOMY FOR EARLY
AND LATE RECURRENCE OF
HEPATOCELLULAR CARCINOMA: A
MULTICENTER STUDY WITH
PROPENSITY SCORE MATCHING
ANALYSIS

L. Liangl, C. Lil, Y. -H. Zhouz, H. Wang3, J.-H. Zhong4,
W. -M. Gu’, T. -H. Chen’, T. M. Pawlik” and T. Yang'
IDepartment of Hepatobiliary Surgery, Eastern Hepato-
biliary Surgery Hospital, 2Department of Hepatobiliary
Surgery, Pu’er People’s Hospital, j’Departmem‘ of General
Surgery, Liuyang People’s Hospital, *Department of
Hepatobiliary Surgery, Affiliated Tumor Hospital of
Guangxi Medical University, Nanning, °First Department
of General Surgery, Fourth Hospital of Harbin, 6Depart-
ment of General Surgery, Ziyang First People’s Hospital,
China,, and 7Department of General Surgery, Ohio State
University, Wexner Medical Center, United States
Background: Repeat hepatectomy is a feasible treatment
for intrahepatic recurrence after hepatectomy of hepato-
cellular carcinoma (HCC), yet the survival benefit remains
ill-defined. The current study was to define long-term
oncologic outcomes after repeat hepatectomy among pa-
tients with early recurrence (<1 year after initial hepatec-
tomy) and late recurrence (>1 year).

Methods: Patients undergoing curative-intent repeat hep-
atectomy for recurrent HCC were identified using a multi-
intuitional database. Patient clinical characteristics, overall
survival (OS) and disease-free survival (DFS) were
compared among patients with early and late recurrence
before and after propensity score matching (PSM).

HPB 2021, 23 (S1), S13—S112
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Results: Among all the patients, 81 and 129 had early and
late recurrence from which 74 matched pairs were included
in the PSM analytic cohort. Before PSM, 5-year OS and
DFS following resection of an early recurrence were 41.7%
and 17.9%, respectively, which were worse compared with
patients who had resection of a late recurrence (57.0% and
39.4%, both P< 0.01). After PSM, 5-year OS and DFS
among patients with early recurrence were worse compared
with patients with late recurrence (41.0% and 19.2% vs.
64.3% and 43.2%, both P< 0.01). After adjustment for
other confounding factors on multivariable Cox-regression
analysis, early recurrence remained independently associ-
ated with decreased OS and DFS (HR 2.22, 95% CI 1.35-
3.34, and HR 1.86, 95% CI 1.26-2.74).

Conclusion: Repeat hepatectomy for early recurrence was
associated with worse OS and DFS compared with late
recurrence. These data may help inform patient and selec-
tion of patients being considered for repeat hepatectomy of
recurrent HCC.

FIGURE. Cumulative incidence of overall survival (A) and disease-free survival (B) curves
comparisons between patients with early recurrence and late recurrence afler repeat
hepatectomy in the entire cohort
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LIGATING THE CORRESPONDING
INFLOW AND OUTFLOW VESSELS
DURING HEPATECTOMY: A
PROSPECTIVE RANDOMIZED
CONTROLLED TRIAL AND ANIMAL
STUDY

B. Zhangl, B. Zhang” and X. Chen'

Surgery, Tongji Hospital of Huazhong University of Sci-
ence and Technology, and 2.S‘urgery, Huazhong University
of Science and Technology, China

Background: We have devised a simple bleeding control
technique ligating the corresponding inflow and outflow
vessels without hilus dissection before the parenchyma
transection during hepatectomy. The main objective of this
study is to investigate the role of this simple technique on
postoperative metastasis and survival.

Methods: During the past 10 years, 330 patients with pri-
mary HCC were performed hepatectomy with the new
hemorrhage control technique, and prospective randomized
controlled trial was applied. Circulating tumor cells (CTC)
were detected in 24 hours postoperatively. We further
applied a mice model ligating the pedicle of the lesion-
located hepatic lobe before hepatectomy to imitate the
clinic practice, and evaluated the role of the new technique
on postoperative metastasis and survival.

Results: The new technique prolonged postoperative overall
and disease-free survival for patients with primary HCC, and
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reduced the number of circulatin CTC postoperatively, when
compared with the conventional hepatectomy. In the animal
model, hepatectomy with the new technique showed lower
metastasis, and longer survival when compared with con-
ventional surgery. Human specific-AFP expressed at a high
level in the serum of the metastasis bearing mice, but not
expressed in metastasis-free mice.

Conclusion: Ligating the inflow and outflow vessels of the
lesion-located hepatic lobe before hepatectomy reduces
postoperative metastasis and prolongs survival of primary
HCC. These results also indicate a potential mechanism that
the new technique prevents hematogenous metastasis owing
to its coincidence to principles of oncological surgery to avoid
the intraoperative spread of tumour cells during hepatectomy.

OL03-06

RECOMMENDED MINIMAL NUMBER
OF HARVESTED LYMPH NODES FOR
INTRAHEPATIC
CHOLANGIOCARCINOMA

S. H. Kim, D. H. Han, G. H. Choi, J. S. Choi and

K. S. Kim

Hepatobiliary and Pancreatic Surgery, Yonsei University
College of Medicine, Republic of Korea

Background: Lymph node (LN) metastasis is one factor
indicating a poor prognosis after radical surgery for intra-
hepatic cholangiocarcinoma (ICC). Although several
guidelines have recommended that LN dissection be
strongly considered at the time of ICC surgery, no clear
evidence regarding the appropriate number of harvested
LNs has been established. Thus, we aimed to identify the
minimum number of harvested LNs required for ICC by
using a Bayesian Weibull model.

Methods: Data from 142 patients who underwent radical
hepatectomy (RO) for ICC from January 2000 to December
2018 were retrospectively reviewed. A Bayesian Weibull
model was developed to analyze the effect of number of
harvested LNs on survival of patients without (NO; n=71)
and with (N1; n=71) metastatic nodes. We also compared
the percentage of N1 patients (i.e., the N1 rate) in each of
five subgroups categorized according to the number of
harvested LNs(1-4, 5-8, 9-12, 13-16, and >17).

Results: In patients with 5 or more harvested LNs, the hazard
ratio (HR) for LN metastasis was above the reference line (the
HR with 5 harvested LNs: 1.95 [1.09-3.45]). The N1 rate of
the 1-4 harvested LNs subgroup was lower than that of the
other subgroups (e.g., 1-4 vs. 5-8: 16.1% vs. 39.4%, p=0.014).
Conclusion: Our results suggest that at least 5 LNs should be
harvested in patients who undergo radical surgery for ICC to
promote accurate staging and potentially improve survival.

Reference line for
statistical signficanca

HR 2.03 (95% CI 1.30 - 3.18)
8 Harvested Nodes —_—

HR 2.01 (85% C11.25 - 3.21)
7 Harvested Nodes —_—

HR 1.98 (95% C11.18 - 3.31)
& Harvested Nodes

HR 1.95 (85% CI 1.08 - 3.45)
5 Harvested Nodes =

HR 1.00 (95% CI 0.96 - 3.73)
4 Harvested Nodes

HR 1.84 (85% C10.79 - £ 28)
3 Nodes

MR 1.74 (95% CI1 0.56 - 5.50}
2 Nodes -

o 1 2 3 4 8 8
Hazard ratio
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Hazard ratio of lymph node metastasis according to the number of

harvested lymph nodes

Node Node 5-year 95% Hazard 95%
number status survival Cl ratio CI
(%)
Actual NO 50.5 38.0 - 67.0 2.07 1.33 - 3.21
survival
N1 30.7 20.5 - 46.1
4 harvested NO 56.7 39.9 - 71.7 1.90 0.96 - 3.73
LN
N1 34.0 18.7 - 51.7
5 harvested NO 56.0 42.0 - 69.1 1.95 1.09 - 3.45
LN
N1 32.5 19.4 - 47.8
6 harvested NO 55.5 43.1 - 67.5 1.98 1.18 - 3.31

LN

N1 31.3 19.8 -45.0

Results from the Bayesian Weibull Proportional Hazard
Model

OLO03-07

PORTAL VEIN EMBOLIZATION FOR
HEPATOCELLULAR CARCINOMA: A
PROPENSITY SCORE MATCHING
ANALYSIS

W. H. She, A. C. Y. Chan, K. W. Ma, S. H. Y. Tsang,
W. C. Dai, T. T. Cheung and C. M. Lo

Surgery, University of Hong Kong, Hong Kong
Introduction: Portal vein embolization (PVE) increased
the size of future liver remnant (FLR) which allowed pa-
tients became operable due to inadequate volume. The aim
of the study is to review the outcome of patients who had
undergone PVE and hepatectomy for hepatocellular carci-
noma (HCC).

Methods: Patients received hepatectomy for HCC from
January 2002 to December 2018 in single centre were
reviewed. PVE Patients who had FLR < 30% of esti-
mated standard liver volume (ESLV) would be
included. Patients with PVE were compared with pa-
tients without. PSM matching was performed in 1:10 for
comparison.

Results: There were total 1433 patients. 1371 patients had
undergone hepatectomy alone (nPVE) and 62 patients had
PVE. PVE patients had FLR < 30%. The FLR had
increased significantly after PVE (p< 0.001). PVE patients
had more major liver resections (p< 0.001). They had more
blood loss (p=0.025) and longer operative time (p< 0.001).
They also had more (p=0.013) and bigger tumors
(p=0.001). There was no difference in the disease-free and
overall survival. A PSM analysis was performed and 682
patients in nPVE were identified. There was no difference
in comorbidities, and liver function. More patients received
major resection in PVE group (p< 0.001), but there was no
difference in intra- and post-operative outcome, so as the
pathology. The disease-free survival was better in PVE
group (PVE 24.6 vs 15.3 months, 5-year 45.4% vs 34.0%,
p=0.032).

Conclusions: PVE not only had increased the resectability
of HCC in patients with small FLR, patients also had better
disease-free survival.

OLO03-08

CLINICAL SCORING MODEL
DETERMINES SURGICAL MODALITY
FOR SOLITARY AND SMALL
HEPATOCELLULAR CARCINOMA
WITH CHILD-PUGH A LIVER FUNCTION

E. Zhang]’2

ITongji Hospital, Huazhong University of Science and
Technology, Wuhan, China,, and ZT()ngji Hospital of
Huazhong University of Science and Technology, Wuhan,
China

Introduction: Previous study indicated that clinical
scoring model (CSM) could accurately predict the severity
of cirrhosis. This study aimed to compare the therapeutic
efficacy of liver resection (LR) and percutaneous micro-
wave coagulation therapy (PMCT) for solitary and small
hepatocellular carcinoma (HCC) using CSM.

Methods: In this study, 228 patients with single HCC <3
cm and Child-Pugh A liver function were retrospectively
reviewed. Among these patients, 131 patients underwent
LR, and 97 patients received PMCT. The short and long-
term outcomes were compared between the two procedures.
Results: There was no 90-days mortality in either group.
Major complications were significantly more frequent in the
LR group compared to the PMCT group (18.8% vs 4.6%,
p=0.003). The 1-, 3-, and 5-year overall survival (OS) rates
for the LR group and PMCT group were 97.2%, 91.6%,
65.2% and 90.1%, 72.4%, 42%, respectively (p=0.006). The
1-, 3-, and 5-year disease-free survival (DFS) rates for the LR
group and PMCT group were 95.4%, 74.5%, 51.7% and
83.4%, 51.2%, 31.5%respectively (p=0.004). Nevertheless,
subgroup analyses suggested that HCC patients with CSM
score >4, PMCT may provide long-term outcomes that are
similar to LR and lower complications.

Conclusions: LR may provide better OS and DFS rates
than PMCT for solitary HCC< 3 cm and Child-Pugh A
liver function. PMCT should be optimal choice for HCC
patients with CSM score >4.

OL03-09

IMPACT OF PERIOPERATIVE STEROID
ADMINISTRATION IN PATIENTS
UNDERGOING MAJOR HEPATECTOMY
RCT)

S. Onoe, Y. Yokoyama, T. Ebata, T. Igami, T. Mizuno,
J. Yamaguchi, N. Watanabe and M. Nagino

Department of Surgery, Nagoya University Graduate
School of Medicine, Japan

Objective: To evaluate the clinical benefit of perioperative
steroid administration for major hepatectomy with extra-
hepatic bile duct resection.

Background: To date, 5 randomized controlled trials have
assessed the clinical benefit of perioperative steroid admin-
istration in hepatectomy. However, all of these studies
involved a substantial number of *’minor’’ hepatectomies.
The benefit of steroid administration for patients undergoing
“complicated” hepatectomy such as major hepatectomy with
extrahepatic bile duct resection is still unclear.

Methods: Patients with suspected hilar malignancy sched-
uled to undergo major hepatectomy with extrahepatic bile
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duct resection were randomized into the control or steroid
group. The steroid group received 500mg hydrocortisone
immediately before hepatic-pedicle clamping, followed by
300mg hydrocortisone on postoperative day (POD) 1,
200mg on POD 2, and 100mg on POD 3. The control group
received only physiologic saline. The primary endpoint was
the incidence of postoperative liver failure.

Results: A total of 94 patients were randomized to the
control (n=46) or steroid (n=48) group. There were no
between-group differences in the baseline characteristics.
There were no significant differences between the groups in
the incidence of grade B/C postoperative liver failure
(control group, n=8, 17%; steroid group, n=4, 8%;
P=0.188) and other complications. Serum bilirubin levels
on PODs 2 and 3 were significantly lower in the steroid
group than those in the control group; however, these
median values were within normal limits in both groups.
Conclusion: Perioperative steroid administration did not
reduce the risk of postoperative complications, including
liver failure following major hepatectomy with extrahepatic
bile duct resection.

OLO03-10

AGE-ADJUSTED CHARLSON-
COMORBIDITY INDEX PREDICTS
SHORT-TERM AND LONG-TERM
OUTCOMES AFTER HEPATIC
RESECTION OF HEPATOCELLULAR
CARCINOMA

H. Shinkawa, S. Tanaka, S. Takemura, R. Amano,

K. Kimura, S. Yamazoe, G. Ohira, T. Nishioka and S. Kubo
Hepato-Biliary-Pancreatic Surgery, Osaka City Univer-
sity, Japan

Objective: This study aimed to evaluate the predictive
value of Age-adjusted Charlson Comorbidity Index (ACCI)
on outcomes after hepatic resection for hepatocellular car-
cinoma (HCC).

Methods: The subjects were 763 patients who underwent
hepatic resection for HCC. The ACCI scores were grouped
into 2 categories : ACCI <4(n=725) and ACCI >5 (n=38).
The Outcome variables included postoperative complica-
tion (Clavien-Dindo classification >3) and overall survi-
val.We used multivariable logistic regression analysis and
multivariate Cox proportional hazards model to compare
the incidence rate of postoperative complication and overall
survival between patients with ACCI <4 and ACCI >5.
Results: Patients with ACCI >5 had a significant higher
proportion of postoperative complications than those with
ACCI <4 (28.9% vs. 12.7%, p = 0.0043), respectively. The
3-, 5-, 7- year overall survival rates were 78%, 65%, and
51% in ACCI <4 group, and 69%, 49%, and 29% in ACCI
>5 group (p = 0.012). Multivariate analyses revealed that
the odds ratio for postoperative complications and the
hazard ratio for overall survival of ACCI >5 group with
reference to ACCI <4 group were 3.37 (p = 0.0020) and
1.82 (p = 0.0028), respectively.The distribution of deaths
due to HCC-related, liver-related, and other causes were
65.4%, 12.1%, and 22.5% in ACCI <4 group, 27.3%,
9.1%, and 63.6% in ACCI >5 group (p < 0.001).
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Conclusions: ACCI predicted the short-term and long-term
outcomes after hepatic resection of HCC.

OL03-11

PREOPERATIVE RISK ASSESSMENT
FOR LOSS OF INDEPENDENCE AFTER
HEPATIC RESECTION IN ELDERLY
PATIENTS: A PROSPECTIVE
MULTICENTER STUDY

S. Tanaka], H. Iida2, M. Uenog, F. Hirokawa4, T. Nomis,
T. Nakai(’, M. Kaibori’, H. Tkoma® and S. Kubo'

! Department of Hepato-Biliary-Pancreatic Surgery, Osaka
City University Graduate School of Medicine, *Division of
Gastrointestinal, Breast, and General Surgery, Depart-
ment of Surgery, Shiga University of Medical Science,
Second Department of Surgery, Wakayama Medical
University, 4Departmem‘ of General and Gastroentero-
logical Surgery, Osaka Medical College, 5Department of
Surgery, Nara Medical University, 6Department of Sur-
gery, Kindai University, 7Department of Surgery, Kansai
Medical University, and 8Division of Digestive Surgery,
Department of Surgery, Kyoto Prefectural University of
Medicine, Japan

Backgrounds: Hepatic resection often results in loss of
independence in preoperatively self-sufficient elderly
people. Elderly patients should therefore be carefully
selected for surgery. However, a preoperative risk assess-
ment method for loss of independence after hepatic resec-
tion has not been established.

Methods: In this prospective, multicenter study, 347
independently-living patients aged >65 years, scheduled
for hepatic resection, were divided into study (n=232)
and validation (n=115) cohorts. We investigated the risk
factors for postoperative loss of independence in the
study cohort and verified our findings with the validation
cohort. Loss of independence was defined as transfer to a
rehabilitation facility, discharge to residence with home-
based healthcare, 30-day readmission for poor function-
ality, and 90-day mortality (except for cancer-related
deaths).

Results: In the study cohort, univariate and multivariate
analyses indicated that frailty, age > 76 years, and open
surgery were independent risk factors for postoperative
loss of independence. Proportions of patients with
postoperative loss of independence in the study and
validation cohorts were respectively 3.0% and 0%
among those with no applicable risk factors, 8.1% and
12.5% among those with one applicable risk factor,
25.5% and 25.0% among those with two applicable risk
factors, and 56.3% and 50.0% among those with all
three factors applicable (P< 0.001 for both cohorts).
Areas under the receiver operating characteristic curves
for the study and validation groups were 0.777 and
0.783, respectively.

Conclusions: Preoperative risk-assessments using these
three factors may be effective in predicting and planning for
postoperative loss of independence after hepatic resection
in elderly patients.
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EARLY VERSUS LATE RECURRENCE
OF HEPATOCELLULAR CARCINOMA
AFTER SURGICAL RESECTION BASED
ON POST-RECURRENCE SURVIVAL: AN
INTERNATIONAL MULTI-
INSTITUTIONAL ANALYSIS

T. Wei'?, X. Zhang”* and T. Pawlik’

'The First Affiliated Hospital of Zhejiang University
School of Medicine, Hangzhou, °The First Affiliated
Hospital of Xi’an Jiaotong University, Xi’an, China,, and
3The Ohio State University Wexner Medical Center and
James Comprehensive Cancer Center, Columbus, United
States

Introduction: To define early versus late recurrence based
on post-recurrence survival (PRS) among patients under-
going curative resection for hepatocellular carcinoma
(HCC).

Method: Patients who underwent curative-intent resection
for HCC between 2000 and 2017 were identified from an
international multi-institutional database. The optimal cut-
off time point to discriminate early versus late recurrence
was determined relative to PRS.

Results: Among 1,004 patients, 443 (44.1%) patients
experienced recurrence with a median recurrence-free sur-
vival time of 12 months. A cut-off time point of 8 months
was defined as the optimal threshold based on sensitivity
analyses relative to PRS for early (n=165, 37.2%) versus
late relapse (n=278, 62.8%)(p=0.008). Early recurrence was
associated with worse PRS (median PRS, 27.0 vs. 43.0
months, p=0.019), as well as Overall survival (OS) (median
0S8, 32.0 versus 74.0 months, p< 0.001) versus late recur-
rence. In addition, patients who recurred early were more
likely to recur at extra- + intrahepatic (35.5% vs. 19.8%,
p=0.003) sites. Patients undergoing curative re-treatment of
late recurrence had a comparable OS with patients who had
no recurrence (median OS, 139.0 vs. 140.0 months); pa-
tients with early recurrence had inferior OS after curative re-
treatment versus patients with no recurrence (median OS,
69.0 vs. 140.0 months, p=0.036), yet still better than patients
who received palliative treatment for early recurrence
(median OS, 69.0 vs. 21.0 months, p< 0.001).
Conclusions: Eight months was identified as the cut-off
value to differentiate early versus late recurrence. Curative-
intent treatment for recurrent intrahepatic tumors was
associated with reasonable long-term outcomes.

OLO03-14

SURVIVAL OUTCOME OF TWO OR
MORE RESECTIONS OF RECURRENCE
WITH OR WITHOUT EXTRAHEPATIC
DISEASE AFTER FIRST CURATIVE
RESECTION FOR COLORECTAL LIVER
METASTASES

E. Panettieril, Y. Kawaguchil, F. Arditoz, B. J. Kim',

T. E. Newhook', J. D. Velasco', C. Mele’,

F. Guilante” and J. N. VautheyI

ISurgical Oncology, The University of Texas MD Ander-
son Cancer Center, United States, and 2Hepat0biliary
Surgery, Fondazione Policlinico Universitario Agostino

Gemelli IRCCS (Catholic University of the Sacred Heart),
Italy

Introduction: Recurrence is common after hepatectomy
for colorectal liver metastases (CLM). We sought to
determine the oncologic impact of resection for recurrent
disease after curative hepatectomy for CLM.

Methods: Clinicopathologic characteristics of 3160 pa-
tients undergoing initial hepatectomy for CLM during
1998-2016 at two academic institutions were collected.
Patients with incomplete resection or synchronous extra-
hepatic disease were excluded. Overall survival (OS) was
analyzed using Kaplan-Meier method and a Cox propor-
tional hazards model.

Results: A total of 2160 patients met the inclusion criteria.
Of these, 1456 patients (67.4%) recurred and 478 patients
(32.8%) underwent resection of recurrent disease. Resection
of recurrent disease resulted in significantly increased 5-year
OS compared to no resection (70.2% vs. 24.0%; p< 0.001).
5-year OS did not differ by number of resections (one 67.7%
vs. two 76.3%; p=0.319) (one vs. >3 73.2%; p=0.361)
(Figure 1). Pattern of recurrence after initial hepatectomy
significantly impacted 5-year OS for patients who under-
went resection of single recurrent disease, with 5-year OS of
81.6% for lung resection vs. 64.3% for liver resection
(p=0.028) vs. 54.1% for resection of other sites (p< 0.001).
Conclusions: Resection of recurrent disease significantly
improves survival for patients who underwent curative
hepatctomy CLM, regardless of number of resections.
Surgical management of recurrent disease should be
strongly considered for patients who have undergone initial
hepatectomy for CLM.
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SURVIVAL OUTCOMES OF PATIENTS
WITH RESECTED COLORECTAL LIVER
METASTASES BASED ON THE TUMOUR

BURDEN SCORE

G. Y. M. Wongl, P. Cynthiaz, J. Chenz, T. Price’ and
R. Padbury2

Royal Adelaide Hospital, *Flinders Medical Centre, and
3The Queen Elizabeth Hospital, Australia

Background: The tumour burden score (TBS) is a novel
prognostic model for patients undergoing hepatic resection
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of colorectal liver metastases based on the Metro-ticket
paradigm. The aim of this study is to apply the TBS model
to evaluate the survival outcomes in an Australian
population.

Method: All patients who had undergone curative-intent
liver surgery for colorectal liver metastases from 2006 were
identified from the South Australian Clinical Registry for
Metastatic Colorectal Cancer. Preoperative imaging and
postoperative pathology were calculated using the Py-
thagorean theorem whereby [TBS? = (maximum tumour
diam.:—:ter)2 X number of liver lesions)2]. Patients were
stratified into 3 groups; zone 1: TBS < 3, zone 2: TBS = 3
to 9, and zone 3: TBS >9.

Results: A total of 510 patients met inclusion criteria. The
overall 5-year survival was 52.3%. An incremental wors-
ening of 5-year survival was noted as TBS increased. 5-
year survival for preoperative CT TBS zones 1 [n = 210
(41.2%)], 2 [n =282 (55.3%)] and 3 [ n = 18 (3.5%)] were
60.9%, 48.0% and 18.2% respectively; P < 0.001. 5-year
survival for postoperative pathology TBS zones 1 [n = 143
(28.0%)]1, 2 [n = 339 (66.5%)] and 3 [n = 28 (5.5%)] were
64.8%, 47.6% and 44% respectively; P = 0.002. 5-year
survival for imaging-based TBS and pathology-based TBS
were comparable.

Conclusion: The TBS model has good discriminatory
ability for survival in patients undergoing hepatic resection
of colorectal liver metastases. This model may facilitate
patients selection for surgery and further systemic treatment.

A B

FIGURE 1. Distribution according to TBS model and overall survival
stratified by TBS

OL03-19

MAJOR LAPAROSCOPIC VERSUS OPEN
RESECTION FOR HEPATOCELLULAR
CARCINOMA: A PROPENSITY SCORE-
MATCHED ANALYSIS BASED ON
SURGEON LEARNING CURVE

G. H. Choi, L. Kang, S. Y. Rho, D. H. Han and J. S. Choi

Surgery, Yonsei University College of Medicine, Republic
of Korea

Introduction: We aim to compare perioperative and
long-term outcomes of laparoscopic and open surgery
based on surgeon learning curve for laparoscopic liver
resection (LLR) after propensity score-matched analysis
(PMS).
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Methods: A retrospective study of all patients with histo-
logic diagnosis of hepatocellular carcinoma who underwent
major hepatectomy between January 2013 and December
2018. A PMS analysis was used to compare the LLR and
open major liver resection (OLR) before and after the
learning curve was maximized.

Results: Among 405 patients, 106 underwent LLR and 299
underwent OLR; 79 were women and 326 were men. The
mean age was 57.7 years. The learning curve was maximized
after 42 cases. Compared to OLR, LLR had more liver-
related injury and grade > 3 complications during the
learning phase. The LLR group had less blood loss, fewer
transfusion requirements, and fewer liver-related injuries
during the experienced phase. Hospital stay was significantly
shorter during and after maximization of the learning curve in
LLR compared to OLR. Operative time was comparable in
the two phases. Overall, LLR was associated with less blood
loss, fewer complications, and shorter hospital stay compared
to open surgery. There was no significant difference in long-
term survival outcomes between the two groups.
Conclusions: LLR was associated with higher incidence of
liver-related complications during the surgeon’s learning
phase compared to the open approach. This association was
significantly diminished with surgeon experience. Overall
perioperative outcomes such as estimated blood loss, sur-
gical complications, and hospital stay remained better for
LLR compared to OLR.

Variable OLR (n = 83) LLR (n = 83) P value

Operative time, 299.9 + 0.95 303.8 + 107.5 0.823

minutes, mean (SD)

Blood transfusion, 10 (12%) 5 (6%) 0.179
n (%)

Overall morbidity, 56 (68.3) 36 (43.4) 0.001
n (%)

Clavien-Dindo 0.005
classification, n (%)

Grade I/l 50 (60.2%) 31 (37.3%)

Grade llI/IV/V 6 (7.3%) 7 (8.4%)

Liver failure, n (%) 7 (8.4%) 6 (7.2%) 0.773

Bile leak, n (%) 1(1.2%) 3 (3.6%) 0.311

LOH, days, 11.3+6.4 9.5 +5.9 0.046
mean (SD

Overall perioperative outcomes of laparoscopic and open
liver resection groups after propensity score matching

OL03-20

TIME OF PULMONARY
COMPLICATION AND RELATED
FAILURE TO RESCUE AFTER LIVER
SURGERY

F. Bagante], K. Donadelloz, D. Tsilimigrasl, M. Tripepil,
A. Dalbeni’, D. Morisl, A. Ruzzenente?,

A. Guglielmi® and T. Pawlik’

!"The Ohio State University Wexner Medical Center,
United States, 2 University of Verona, Italy, and 3Depart—
ment of Surgery, The Ohio State University Wexner
Medical Center, United States

Introduction: Liver surgery is associated with adverse
changes in respiratory function (i.e. vital capacity reduction,
hypoxemia, respiratory muscle damage and atelectasis).
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These factors interact with pre-existing comorbidities and
postoperative pain to create a risk of pneumonia and res-
piratory failure, which may result in death.

Methods: Patients who underwent liver resections from the
ACS-NSQIP Project between 2005 and 2017 were included
in the analysis. Morbidity and in-hospital mortality were
determined according with early (<5 post-operative days
[PODs]) and late (>5 PODs) occurrence.

Results: Among the 36,643 patients included in the registry,
the incidence of complications increased from 16%
(n=3,509) among partial hepatectomy patients to 33%
(n=972) among trisegmentectomy patients. Among the 1,007
patients who had pneumonia (15% of complications), 792
(79%) patients had an early-pneumonia compared with 215
(21%) patients who had a late-pneumonia. While early-
pneumonia was associated with factors related to surgery
(operative time >360 minute, odds ratio [OR], 1.83, 95%
CI:1.54-2.17; trisectionectomy, OR=1.51, 95%CI:1.18-1.92)
and patient characteristics (history of congestive heart failure,
OR=3.03, 95%ClI:1.29-6.18; severe COPD, OR=2.70, 95%
CI:2.05-3.52; and sepsis prior to surgery, OR=2.17; 95%
CI:1.40-3.22), occurrence of early infective complications
increased the risk of late-pneumonia (urinary tract infections,
OR=2.60, 95%CI:1.27-4.95; sepsis, OR=3.98, 95%CI:2.32-
6.52; septic shock, OR=2.3, 95%CI:1.14-4.43; all p< 0.02)
independently of surgical characteristics. Incidence of failure-
to-recue increased from 10% for early-pneumonia patients to
16% for late-pneumonia patients (p=0.022; Figure 1).
Conclusion: While early-pneumonia was associated with
patient and surgical characteristics, late-pneumonia was
associated with early infective complications and a higher
incidence of failure-to-rescue.
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COMBINED LIVER AND
MULTIVISCERAL RESECTIONS: A
COMPARATIVE ANALYSIS OF SHORT
AND LONG-TERM OUTCOMES

S. Silveira Jr, F. F. Coelho, F. Tustumi, A. J. F. Cassenote,
V. B. Jeismann, G. M. Fonseca, J. A. P. Kruger and

P. Herman

Liver Surgery Unit, University of Sao Paulo - Hospital das
Clinicas, Brazil

Introduction: En-bloc liver and adjacent organs resections
are technically demanding procedures aiming to obtain
clear surgical margins. Few studies reported the outcomes
of multivisceral liver resections (MLRs); therefore the in-
dications are poorly defined. Our aim was tocompare short

and long-term outcomes of patients submitted MLRs with
those of contemporary patients submitted to isolated
hepatectomies.

Methods : Consecutive adult patients submitted to liver
resections between 2000 and 2018 were studied from a
prospective database (1263 hepatectomies). A case-
matched 1:2 study was performed comparing MLRs and
isolated hepatectomy. The paired variables were sex, age,
and type of liver resection. Additionally, a risk analysis was
performed to evaluate the association between MLRs and
perioperative morbidity and mortality.

Results: During the study period, 53 MLRs were compared
with 106 well-matched controls. The groups were homo-
geneous regarding baseline characteristics. Patients under-
going MLRs had higher estimated blood loss (99111492
vs. 507+£591 ml; P=0.011), longer hospital stay (13+12 vs.
8+6 days; P=0.003) and higher postoperative mortality
(9.4% vs. 1.9%, P=0.042). No difference in surgical com-
plications was observed. Number of resected organs was
not an independent prognostic factor for perioperative
complications (Odds ratio [OR] 1 organ= 1.8 [0.54-6.05];
OR > 2 organs= 4.0 [0.35-13.84]) or perioperative mor-
tality (OR 1 organ= 5.2 [0,91-29.51]; OR > 2 organs= 6.5
[0.52-79.60]). No difference in overall (P=0.771) and dis-
ease-free survival (P=0.28) was observed.

Conclusion: MLRs are feasible but incurs in higher peri-
operative morbidity and mortality even in a high-volume
center. MLRs did not negatively affect long-term outcomes.

OL03-23

PREOPERATIVE APRI+ALBI SCORE
ALLOWS RISK STRATIFICATION
PRIOR TO LIVER RESECTION

P. Starlinger', D. Ubl’, R. Smoot', S. Cleary' and

E. B. Habermann®

! Surgery, and 2Department of Health Services Research,
Mayo Clinic, United States

Background: Preoperative risk assessment for post-
operative liver dysfunction (LD) still poses a major chal-
lenge in patients undergoing liver resection. Aspartate
Aminotransferase/Platelet Ratio Index (APRI) and Albu-
min-Bilirubin Grade (ALBI) are validated markers in pa-
tients suffering from hepatic pathologies. Within this
analysis, we aimed to validate our recent exploratory
findings in a larger cohort focusing on clinically relevant
outcome parameters and subsequently develop a web based
application system to facilitate easy clinical translation.
Methods: Assessing the National Surgical Quality
Improvement Program (NSQIP) database, we identified
13401 patients undergoing liver resection from 2014 to
2017 for preoperative blood values and detailed 30-day
postoperative outcomes. Preoperative APRI+ALBI score
was calculated from these routine laboratory tests.
Results: The scores (APRI and ALBI) significantly predicted
postoperative grade C liver dysfunction, 30-days mortality
and LD associated 30-days mortality upon receiver operating
characteristic analyses (all P < 0.001). The combination of
both scores was superior to MELD as well as each individual
score. Upon multivariable analysis APRI+ALBI remained an
independent predictor of postoperative LD associated 30-day
mortality. We further developed a web based application to
calculate the APRI+ALBI score to define the specific risk of
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postoperative grade C LD and more importantly 30-day
mortality for the APRI+ALBI score.

Conclusion: APRI+ALBI is vital to predict clinically
meaningful postoperative outcome after liver resection.
Further we developed a web based application to allow
clinical translation of these findings and facilitate quick and
easy risk assessment prior to liver resection using routine
laboratory parameters.

OLO03-24

ZERO HOSPITAL MORTALITY AND
IMPROVED LONG TERN SURVIVAL IN
LAPAROSCOPIC HEPATECTOMY FOR
PATIENTS WITH HCC - A PROPENSITY
SCORE ANALYSIS OF 836 PATIENTS

T. T. Cheung, K. W. Ma, W. H. She, S. H. Tsang,
W. C. Dai, K. T. Ng, K. N. Man and C. M. Lo
Surgery, The University of Hong Kong, Hong Kong

Objective: To investigate the long-term outcomes of pure
laparoscopic hepatectomy versus open hepatectomy for
hepatocellular carcinoma (HCC).

Methods: Propensity score matching of patients receiving
laparoscopic and open approach in a ratio of 1:3 was con-
ducted. Blood for cytokine and chemokines expression was
collect prospectively for comparison before and after surgery.
Results: There were 209 patients and 627 patients in the
laparoscopic group and the open group, respectively. The
laparoscopic group had less blood loss (200 vs 500 mL; P <
0.001), shorter operation time (201 vs 277 minutes; P <
0.001), and shorter hospital stay (4 vs 7 days; P < 0.001).
There was zero hospital mortality in laparoscopic group. The
1, 3, and 5-year overall survival rates were 98.3%, 90.5%, and
82.4%, respectively, in the laparoscopic group, and 93.5%,
78.7%, and 67.9%, respectively, in the open group (P=0.006).
The median disease-free survival was 73.1 months in the
laparoscopic group and 42.7 months in the open group. The 1,
3, and 5-year disease-free survival rates were 84.1%, 66.0%,
and 54.6%, respectively, in the laparoscopic group, and
73.1%, 52.1%, 44.2%, respectively, in the open group
(P=0.003). The median IL6 and IL.8 were comparable before
surgery. The median IL6 and IL.8 were significantly lower in
patients receiving laparoscopic hepatectomy.

Conclusions: An improved survival benefit is observed for
laparoscopic hepatectomy for HCC with lower periopera-
tive IL6 and IL8 expression.

OL03-27

MAXIMUM PERIOPERATIVE AND
EARLY POSTOPERATIVE ARTERIAL
LACTATE CONCENTRATIONS
PREDICT POST-HEPATECTOMY LIVER
FAILURE AND ASSOCIATED
MORBIDITY AFTER LIVER RESECTION

T. Niederwieser], E. Braunwarth', K. Pufalz, P. Szatmalry3 s

H. Malik’, D. Ofner', B. Dasari®, S. Stittner' and

F. Primavesi'*

IDeparment of Visceral, Transplantation and Thoracic
Surgery, Medical University Innsbruck, Austria, 2Depcm‘—

ment of Hepatobiliary and Pancreatic Surgery, Queen
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Elizabeth Hospital Birmingham, and ‘?Hepatobiliary Sur-
gery, Aintree University Hospital, Liverpool University
Hospitals NHS Foundation Trust, United Kingdom

Introduction: Post-hepatectomy liver failure (PHLF) re-
mains a critical complication after liver surgery. In contrast
to liver transplantation evidence for lactate as a marker of
liver dysfunction after resections is limited. We evaluated
perioperative lactate dynamics to predict PHLF and asso-
ciated morbidity.

Methods: Single-centre study with validation in two interna-
tional high-volume units. We performed ROC-analysis to
assess the predictive value of lactate for PHLF and analysed
patient risk-groups according to calculated cut-off-levels.
Results: In the exploration cohort (n=509) the 90-day
mortality, overall-morbidity and severe-morbidity was
3.3%, 40.9% and 29.3%, PHLF occurred in 12.2% of pa-
tients (4.5% ISGLS-grade A, 4.1% ISGLS-B and 3.5%
ISGLS-C). ROC-analysis revealed an AUC of 0.829 for
maximum lactate within 24h (Lactate_Max) to predict
clinically-relevant grade B/C-PHLF (CR-PHLF). This was
confirmed in the validation group (n=482; AUC 0.812).
Optimal cut-off in the exploration cohort was 28mg/dl (3.1
mmol/l), which together with the lactate upper normal
range value (20 mg/dl) was incorporated in an analysis for
association with complications leading to three distin-
guished risk- groups assessed in the whole cohort (n=991).
Lactate_Max level >28mg/dl patients significantly more
often developed CR-PHLF (16.8%) than cases with levels
between 20-27.9 mg/dl (6.3%) or < 20mg/dl (0.5%; p<
0.001). This also applied for 90-d mortality (7.2%/2.6%/
0.9%), severe-morbidity (36%/20.6%/10.2%) and associ-
ated complications like renal failure (5.7%/3.2%/1.4%) and
haemorrhage (5.6%/1.6%/1.4%; all p< 0.005; Figure 1).
Similar findings were confirmed for Lactate_POD1 levels.
Conclusion: Perioperative lactate-values are powerful and
readily available predictors for CR-PHLF and associated
complications after hepatectomy with potential for post-
operative care decision-making.
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INTAKE OF SELECTIVE SEROTONIN
RE-UPTAKE INHIBITORS MODULATES
POSTOPERATIVE OUTCOME AFTER
LIVER RESECTION FOR MALIGNANT
TUMORS

D. Perexra], J. Santoll, G. Ortmayrl, C. Kbditzl, P. Jonasz,
T. Gr'L'mberger2 and P. Starlingerl’3

IDepartment of Surgery, Medical University of Vienna,
General Hospital Vienna, *Department of Surgery, Kaiser
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Franz Josef Hospital, and SHPB Surgery, Mayo Clinic,
United States

Introduction: Intra-platelet serotonin has been implicated
in the process of liver regeneration and in the development
of disease recurrence after liver resection for malignant
diseases. While the effect of serotonin on liver regeneration
and tumor promotion were only observed in independent
experiments, we recently demonstrated a bivalent associa-
tion in patients undergoing liver resection. This raised the
question whether pharmacologic modification of intra-
platelet serotonin might be beneficial for this patient cohort.
Methods: 497 patients were included out of our prospec-
tively maintained institutional data base. Perioperative
intake of selective serotonin reuptake inhibitors (SSRI) was
recorded. Patients were followed up for postoperative liver
dysfunction (LD), severe morbidity and disease recurrence.
Results: 52 patients (10.5%) were treated with SSRI during
the perioperative course. Patients with SSRI intake showed
a significantly higher incidence of severe morbidity (16.6%
vs29.5%, p=0.031) and LD (10.4%vs25.0%,p=0.004). On
the contrary, patients with SSRI intake showed a signifi-
cantly decreased incidence of disease recurrence after 6
months (23.3%vs4.7%, p=0.005) and after 12 months
(44.2%vs24.4%, p=0.015), which could also be confirmed
in the subgroup analysis of patients with colorectal cancer
liver metastases (p=0.024, p=0.048, respectively).
Conclusion: Within this study, we present solid evidence
for a central impact of serotonin modification on the sur-
gical and oncological outcome of patients undergoing liver
resection. Intriguingly, treatment with SSRI seems to exert
a dual effect on patients’ outcome via disruption of both
liver regeneration and tumor growth. Further, our data
elucidates a potential pro-tumorigenic role of SSRIs, which
clearly has to be confirmed in prospective trials.

OL03-29

ROLE OF INTEGRATED FUNCTIONAL
ASSESSMENT PATHWAY USING 99M
TC -MEBROFINATE SPECT-CT SCAN,
ICG, ELASTOGRAPHY AND HVPG IN
PATIENTS AT RISK OF POST
HEPATECTOMY LIVER FAILURE

B. V. Dasari, P. Kadam, K. J. Roberts, R. P. Sutcliffe,
N. Chatzizacharias, R. Marudanayagam, P. Muiesan,
D. F. Mirza and J. Isaac

HPB and Liver Transplantation Unit, Queen Elizabeth
Hospital, United Kingdom

Introduction: The study hypothesized that pre-operative
integrated functional assessment pathway including liver
function tests, ICG test, elastography and HVPG mea-
surements, 99™ Technetium -Mebrofinate scan, allow
identification of patients at risk of PHLF and to improve
post-operative outcomes.

Methods: 99™ Tc-Mebrofenin SPECT-CT scan data were
processed to assess the anatomical volumes, global liver
function and lobar liver function (scintigraphy) as well as
dynamic uptake. Amsterdam criteria of FRLF were taken as
the cut-off for patients at risk of PHLF (2.69%/min/m2).

LiMON-ICG module was used to assess the ICG PDR and
R15. Elastography were performed using Fibroscan
502(EchoSens). HVPG was measured in patients with HCC
planned for resection. ISGLS definition of PHLF was used.
Post-operative outcomes before (2011-2016) and after
(2018-2019) the introduction of the functional assessment
pathway were compared.

Results: There was a significant reduction in the PHLF
rates before and after the introduction of pathway [154/
1180 (13%) vs. 20/353 (5.7%);p=0.0001]. In the sub-
group of HCC resections, PHLF reduced from 10%(17/
179) to 1.8%(1/53)(p=0,052). Of the at-risk patients who
had 99™ Tc-Mebrofenin SPECT-CT scan (CRLM: 24;
HCC:23; Hilar CC:10; IHCC:4) and progressed to
resectional surgery (CRLM:17;HCC:13;Hilar:4;IHCC:2),
none developed PHLF. Based on the scan findings, three
patients were excluded from surgical pathway and 11
patients were considered for alternate surgical strategy.
One patient died of acute pulmonary oedema. Three
patients had Clavien-Dindo Grade I-II infective
complications.

Conclusion: Early results of the novel integrated functional
assessment pathway demonstrate its feasibility and is
associated with reduced incidence of PHLF.

OL03-30

IS SERUM D-LACTATE A NEW
BIOMARKER OF POSTOPERATIVE
COMPLICATIONS AFTER LIVER
RESECTION?

A. Ruzzenente, M. De Bellis, A. Bianco, E. Danese,
K. Donadello, G. Salvagno, E. Polati, G. Lippi and
A. Guglielmi

University of Verona, Italy

Introduction: L-lactate is considered a prognostic factor
for postoperative complications. However, the role of D-
lactate produced by intestinal bacteria is not known in pa-
tients undergoing liver resection. The aims of the study
were to assess factors related to the increase of serum lac-
tates values and investigate the association between lactate
isoforms and postoperative complications.

Methods: From February 2018 through October 2018,
perioperative data of 68 consecutive patients underwent
hepatic resection at the Division of Hepatobiliary Surgery,
Verona University Hospital were prospectively collected.
Serum levels of both L- and D-lactate were evaluated by
arterial sampling before (T0) and after (T1) general anes-
thesia induction, before (T2) and after (T3) Pringle ma-
neuver, during laparotomy suture (T4), 2-(T5) and 4-(T6)
hours after surgery, in postoperative day 1(T7), 2(T8),
3(T9) and at discharge (T10).

Results: Complication Clavien-Dindo grade > 3 and
mortality were 20.6 and 1.5%, respectively. Factors
related to the increase of perioperative serum lactates
were major liver resection (T7, L-lactate p=0.001 and
D-lactate p=0.018), hilar clamping (D-lactate, T3
p=0.004; T4, p=0.013), operative time > 300 minutes
(L-lactate, T7 p=0.005; T9 p=0.034), and mean arterial
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pressure < 80 mmHg (L-lactate, T3 p=0.031; T4
p=0.021). Higher L-lactate values were associated to
overall postoperative complications (T4, p=0.049; T9,
p=0.002). Instead, higher D-lactate values resulted
specifically associated only to postoperative infections
(T7, p=0.007).

Conclusion: In this preliminary study we observed that
surgery-related factors increase both isoforms of serum
lactate. L-lactate raise if postoperative complications
whereas higher D-lactate values may be used as biomarker
of postoperative infections.

OL03-31

IS THERE A ROLE FOR SURGERY IN T2
AND T3 HEPATOCELLULAR
CARCINOMA? A PROPENSITY-
MATCHED ANALYSIS OF THE
NATIONAL CANCER DATABASE

A. N. Kothari, C. W. Tzeng, T. A. Aloia, Y. S. Chun,

J. N. Vauthey and H. S. Tran Cao

University of Texas MD Anderson Cancer Center, United
States

Introduction: The role of hepatectomy for hepatocellular
carcinoma (HCC) with multifocality or vascular involve-
ment remains ill-defined. Our objective was to evaluate the
potential benefit of surgical resection for patients with these
high-risk tumors.

Methods: The National Cancer Database was used to
identify patients with HCC with vascular involvement and/
or multifocal disease (T2 and T3, AJCC Seventh Edition)
between 2010 and 2016. Propensity score matching (k
nearest neighbors, no replacement, 1:1) was used to create
two balanced groups: patients treated with surgical resection
and those treated with non-surgical modalities (ablation,
radiation including radioembolization, chemotherapy
including TACE, or any combination thereof). Groups were
matched using patient, clinical, and liver-specific charac-
teristics. Patients undergoing orthotopic liver transplant
were excluded. Median overall survival (OS) was calculated
using Kaplan-Meier method and adjusted analyses were
performed using Cox proportional hazards models.
Results: A total of 24,488 patients met inclusion
criteria, including 2,231 (9.1%) treated with surgical
resection. Median OS for the cohort was 17.7 months.
Following propensity matching, surgical resection was
associated with a survival advantage (36.7 months)
compared to non-surgical treatment (19.9 months, log-
rank P< .001, Figure). Adjusted analysis demonstrated
an OS advantage of surgery versus non-surgical treat-
ments in both unmatched (adjusted hazard ratio, 0.58,
95% confidence interval, 0.54 - 0.62) and matched
groups (adjusted hazard ratio, 0.55, 95% confidence
interval, 0.51 - 0.60).

Conclusion: Surgical resection is associated with a sur-
vival advantage in HCC with multifocal disease and/or
vascular involvement. The presence of these features
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should not contraindicate consideration of hepatectomy in
suitable candidates.
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Figure. Survival in matched cohorts
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DIFFERENCES IN OUTCOME OF
LAPAROSCOPIC LIVER SURGERY
BETWEEN NATIONWIDE DAILY
PRACTICE AND HIGH-VOLUME
CENTERS

B. Gorgecl’z’g, R. Fichtinger4, D. Agayhan5 , F. Ratti®,

B. Edwin’, L. A. Aldrighetti®, R. Van Dam”,

M. Abu Hilal™’ and M. G. Besselink'

! Department of Surgery, Amsterdam UMC, University of
Amsterdam, Netherlands, 2Departmenl of Surgery,
Fondazione Poliambulanza - Istituto Ospedaliero, Italy,
3Department of Surgery, University Hospital Southampton
NHS, United Kingdom,, 4Department of Surgery, Maas-
tricht University Medical Center+, Netherlands, 5Depart-
ment of Surgery, Oslo University Hospital, Norway, and
6Department of Surgery, San Raffaele Hospital, Italy

Introduction: Laparoscopic liver surgery has gradually
been adopted in daily clinical practice(DCP). Although
widely accepted that outcomes are better in high-volume
expert(HVE) centers, it is unclear how outcomes compare
in the various difficulty score strata.

Methods: This was an international, retrospective multi-
center study including data from 20 DCP liver surgery
centers in the Netherlands and three HVE centers (January
2011-December 2016). Consecutive patients undergoing
elective LLS for all indications were included. Patients
were stratified into low-, moderate- and high-risk South-
ampton difficulty score groups.

Results: A total of 2425 patients were included: 885 pa-
tients from DCP and 1540 patients from the HVE centers.
In each risk group, the conversion rate was higher(6.7%;
5.7% and 11.4% absolute increase; all p< 0.001) and
hospital stay was longer (2.0;3.3 and 2.2 days longer, all
p< 0.001) in DCP centers compared to HVE centers. In the
low-risk group, the rate of intraoperative incidents did not



5S40 ORALS OL01-0OT03

differ significantly, whereas it was significantly higher
(24.5% vs 12.5%; p= 0.043) in the high-risk group in DCP
compared to HVE centers. In none of the risk groups did
severe postoperative complications and 90-day/in-hospital
mortality differ between DCP and HVE centers.

Conclusion: Outcomes of LLS for low-risk patients in DCP
are similar to HVE centers, whereas high-risk procedures in
DCP are more challenging and may have slightly inferior
outcomes. Collaborating networks of liver centers could be
established with each center focusing on a specific risk group
and aiming for high volume LLS in the respective risk group.

OL03-33

SHORT-TERM OUTCOMES AFTER
MINIMALLY-INVASIVE LIVER
RESECTION FOR SINGLE SMALL
HEPATOCELLULAR CARCINOMA: AN
ANALYSIS FROM THE IGOMILS
(ITALIAN GROUP OF MINIMALLY
INVASIVE LIVER SURGERY) REGISTRY

F. Giuliante], F. Rattiz, E. Panettieri', A. Ferrero?’,

A. Guglielmi*, G. M. Ettorre”, F. Ardito',

L. Aldrighetti2 and IGoMILS (Italian Group of Minimally
Invasive Liver Surgery)

JFondazione Policlinico Universitario A. Gemelli IRCCS,
2San Raffaele Hospital, *Mauriziano Hospital, *Verona
University Hospital, and *San Camillo, Italy

Introduction: Safety of liver resection for hepatocellular
carcinoma (HCC) improved over time, also in relation to
the diffusion of minimally-invasive liver surgery (MILS).
Aim of this study is to analyze short-term outcomes of
MILS for solitary HCC < 3 cm at a nationwide level.
Methods: Patients who underwent MILS for single HCC <
3 cm between November 2014 and December 2019 were
identified from the IGoOMILS Registry.

Results: 748 patients underwent MILS: 73.5% were male
(mean age 68.1 £ 9.6 years). 93% of patients were Child A,
6.9% Child B and 0.1% Child C; portal hypertension was
present in 35.5% of cases. Mean HCC size was 2.1+6.3
cm, with 54.1% of tumors localized in the antero-medial
segments and 45.9% in postero-superior segments. 85% of
procedures were pure laparoscopic, 13.1% robotic and
1.9% performed by hybrid technique, with an overall
conversion rate of 5.5%. 66.3% were wedge resections,
31.5% anatomic resections and 2.1% major hepatectomies.
Intraoperative transfusions rate was 2.5%, with a mean
blood loss of 182.44283.3 ml. Mortality was nil. Overall
morbidity rate was 23.3% (not significantly different be-
tween that following MILS inthe antero-lateral segments
than that in the postero-superior segments: 21.7% vs.

25.1%; p=0.281, respectively) with 3.9% of major com-
plications. Biliary fistula occurred in 2.4% of patients and
ascites in 6.9%. Mean postoperative stay was 5.5 &+ 4.5
days.

Conclusions: MILS for HCC < 3 cm should be carefully
evaluated in the therapeutic decision making process, being
associated with low operative risk, even following difficult
posterior segments resection.

OL03-34

OPTIMAL HEPATIC SURGERY: ARE
WE MAKING PROGRESS IN NORTH
AMERICA?

J. Beane], R. Mehta], E. Gleesonz, V. Thompson3 s

T. Pawlik' and H. Pitt"

IDepartment of Surgery, The Ohio State University, ’Di-
vision of Surgical Oncology, Icahn School of Medicine at
Mount Sinai, >American College of Surgeons, and “Lewis
Katz School of Medicine at Temple University, United
States

Introduction: Hepatic surgery is high-risk, but regionali-
zation has occurred, and more minimally invasive hepa-
tectomies (MIH) are being performed. Best practices have
been defined with the goal of improving outcomes. The aim
of this analysis was to determine whether optimal outcomes
have increased in recent years.

Methods: The ACS-NSQIP procedure-targeted hepatec-
tomy database was queried. Analyses were performed for
major (> 3 segments), partial (<2 segments) and all hep-
atectomies. Optimal hepatic surgery was defined as the
absence of mortality, serious morbidity, the need for a
postoperative biliary procedure or reoperation, prolonged
length of stay (LOS < 75 percentile) or readmission. Tests
of trend, Chi-square and multivariable analyses (MVA)
were performed.

Results: From 2014-17, 12,880 hepatectomies including
4,028 major and 8,852 partial resections were performed.
MIH increased over time (p< 0.01) and was performed more
frequently in partial hepatectomies (p< 0.01, Table). Oper-
ative time decreased over time (p< 0.01) and was lower in
partial hepatectomies (p< 0.01). Mortality and LOS were
lower, and LOS decreased for partial hepatectomies (all p<
0.01,). On MVA, bile leaks decreased (p< 0.02) and optimal
hepatic surgery increased over time (p< 0.01).
Conclusions: Over a four-year period in North America,
minimally invasive hepatectomies have increased while
operative time, perioperative transfusions, bile leaks and
prolonged length of stay have decreased. Optimal hepatic
surgery has increased for partial and all hepatectomies and
is achieved more often in partial than in major resections.

OLO03-34
MIS Approach Operative Grade B/C Bile 30-Day Mortality Prolonged Optimal
(%) Time (min) Leak (%) (%) LOS (%) Surgery (%)
Major 15.7* 257t 4.2 1.7 35.2 55.0
Partial 37.2*t 183tt 2.0t 0.7% 19.1t% 73.6"f
All 30.8* 203t 2.7t 1.2 24.01 67.9*

*p<0.01 increased over time, Tp<0.01 decreased over time £p<0.01 vs Major Hepatectomy
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OSTEOPONTIN AFFECTS
ONCOLOGICAL OUTCOME AFTER
LIVER RESECTION FOR COLORECTAL
METASTASIS

D. Ammonn', D. Pereyral’z, J. Santoll, S. Najamia],

C. Brostjan', A. Assingerz, T. Griinberger3 and

P. Starlinger'**

"Department of Surgery, Medical University of Vienna,
General Hospital Vienna, 2Institute of Physiology, Medical
University of Vienna, 3Departmenl of Surgery, Kaiser
Franz Josef Hospital, Austria, and *HPB Surgery, Mayo
Clinic, United States

Introduction: Osteopontin (OPN) - a chemoattractant and
matrix protein - was previously described to be expressed
by a variety of malignant tumors. As such, colorectal car-
cinoma was found to produce OPN. Further, a close rela-
tion of OPN to oncological outcome could be identified.
Yet, OPN was not investigated in patients with colorectal
cancer liver metastasis (CRCLM).

Method: Within this analysis 48 patients undergoing liver
resection for CRCLM were included. Circulating OPN was
evaluated prior to the operation. Further, OPN was stained
on tumor tissue gathered during liver resection. Patients
were followed up for disease recurrence.

Results: OPN expression in tumor tissue was tightly asso-
ciated to circulating levels. Further, OPN was found to be
significantly increased in patients that develop disease
recurrence within two years after curative liver resection
(median OPN no recurrence = 49.97 ng/mL vs median OPN
recurrence = 72.38 ng/mL, p = 0.013). This difference was
found to obtain a strikingly high predictive potential eval-
uated via receiver operating characteristics (AUC =0.833, p
= (0.015). Based on this analysis an optimal cut-off was
identified at 60 ng/mL of OPN. Indeed, patients above this
cut-off showed a significantly reduced disease-free survival
when compared in a Kaplan-Meier analysis (difference in
median disease-free survival = 1.3 years, p = 0.042).
Conclusions: OPN is a marker for early disease recurrence
in patients suffering from CRCLM. Thus, assessment of
OPN might be a useful tool for preoperative patient eval-
uation and should hence be included in the work-up of this
patient cohort.

OLO03-36

PREDICTORS OF CONVERSION AND
OUTCOMES FOR PATIENTS
UNDERGOING MINIMALLY INVASIVE
HEPATECTOMY: A CONTEMPORARY
ASC NSQIP ANALYSIS

C. Vining], K. Kuchtaz, D. Schuitevoerderl, P. Paterakosz,
Y. Berger', K. Roggin', M. Talamonti® and M. Hogg”
ISurgery, University of Chicago, and 2Surgery, North-
Shore University HealthSystem, United States
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Introduction: = Minimally-invasive  techniques are
growing for liver resections. Laparoscopic and robotic
liver resections may differ in unplanned conversions. We
sought to identify risk factors for conversion and if
conversion was associated with increased morbidity and
mortality.

Methods: This is an ACS-NSQIP multi-institutional
retrospective study from 2014-2017. Patients were grouped
into open, robotic and laparoscopic hepatectomy. Univar-
iate and multivariate analysis (MVA) of factors associated
with conversion and outcomes were investigated.
Results: Of 14,055 patients who underwent hepatectomy,
10,279(73.1%) were open, 3,452(24.6%) were laparo-
scopic and 324(2.3%) were robotic. The rate of unplanned
conversions was significantly lower in robotic vs laparo-
scopic (5.6% vs 15.4%; p< 0.001). Robotic hepatectomy
was associated with decreased conversion for minor (5.5%
vs 13.7%; p< 0.001), major (5.9% vs 23.8%; p=0.003) and
right (3.2% vs 24.4%; p=0.007) hepatectomy compared to
laparoscopic. Operative factors associated with conversion
on MVA included concurrent intraoperative ablation
(OR=1.49 [95% CI 1.13-1.96]; p=0.005), Pringle
(OR=2.15[95% CI 1.70-2.73]; p< 0.001), and laparoscopy
(OR=3.00 [95% CI 1.85-4.86]; p< 0.001). Patients who
underwent minimally-invasive hepatectomy with conver-
sion were associated with increased bile leak (13% vs
4.5%; p< 0.001), 30-day readmission (11.7% vs 5.9%; p<
0.001), 30-day mortality (1.6% vs 0.5%; p=0.008), length
of stay (5 days vs 3 days; p< 0.001), and increased surgical
29.7% vs 9.7%; p< 0.001), wound (9.1% vs 3.6%; p<
0.001) and medical (17% vs 6.6%; p< 0.001) complica-
tions (Table 1).

Conclusion: Minimally-invasive hepatectomies with con-
version are associated with increased complications. More
conversions are associated with the laparoscopic approach
compared to robotic.

Table 1. Outcomes Associated with Conversion, Robotic and Lap Combined
Miw/

Conversion i Pl

Total Patients [N] 548 s M “;:Ic v
Bile Leak [N (%)1# 71(13.0) 143 (4.5) <.0001
Reoperation [N {%)] 10(1.8) 38(1.2) 0.2109
30-day Readmission 64(11.7) 189 (5.9) <0001
30-day Mortality 9(L.6) 17(0.5) 0.0083
LOS, days [Median (Q1-Q3)] 5(4-7) 3(2-5) <.0001
Any Complication 211(38.5) 471 (14.6) <.0001
Surgical Complication 163 (29.7) 312(9.7) <.0001
Bleeding Requiring Transfusion 131(23.9) 199 (6.2) <.0001
Reoperation 10(1.8) 38(1.2) 0.2109
Need for Invasive Intervention Postoperatively 50(9.1) 115 (3.6) <.0001
Wound 23(4.2) 49(1.5) <.0001
Dehiscence 3(0.5) 4(0.1) 0.0677
Superficial SSI 20 (3.6) 45(1.4) 0.0002
Medical Complication 93(17.0) 212(6.6) <.0001
Cardiac Arrest 4(0.7) 9(0.3) 0.1070
Sepsis 26(4.7) 44(1.4) <.0001
Septic Shock 7(1.3) 21(0.7) 0.1704
ovT 14 (2.6) 17(0.5) <0001
uTl 20(3.6) 41(1.4) 0.0001
Acute Renal Failure 4(0.7) 11(0.3) 0.2569
Ventilator x48h 8(1.5) 17(0.5) 0.0208
Pulmonary Embolism 4(0.7) 19 (0.8) 0.7641
Unplanned Reintubation 6(11) 28(0.9) 0.6224
Pneumonia 15(2.7) 54(1.7) 0.0854
Stroke / CVA 0(0.0) 5(0.2) 0.4564
Myocardial Infarction 7(2.3) 19(0.6) 0.0882
Liver Failure (Grade A, B or C) 18 (3.3) 45 (1.4) 0.0014
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IMPACT OF 2016 ENHANCED
RECOVERY AFTER SURGERY (ERAS)
RECOMMENDATIONS ON OUTCOMES
AFTER HEPATECTOMY

T. Lunell, K. Mohkaml, P. Merle2, A. Bonnet’ﬁ’,

M. Gazon®, P. -N. Dumont', C. Ducerf’,

J. -Y. Mabrut' and M. Lesurtel’

!Digestive Surgery and Liver Transplantation, *Hepatol-
ogy Unit, and 3Department of Anaesthesiology, Croix
Rousse University Hospital, Hospices Civils de Lyon,
Lyon, France

Introduction: The Enhanced Recovery After Surgery
(ERAS) society published new recommendations for hep-
atectomy in 2016. Yet, no studies have formerly assessed
its impact. The aim of the present study was to assess the
impact of 2016 ERAS new guidelines on hepatectomy
outcomes at a tertiary center.

Method: Postoperative outcomes of patients undergoing
hepatectomy 18 months before and after ERAS imple-
mentation according to the 2016 guidelines were compared
after propensity-score matching (PSM). Primary endpoint
was 90-day morbidity and mortality.

Results: From 2016 to 2019 288 patients underwent hep-
atectomy including 141 procedures performed before and
147 after ERAS implementation. Before PSM, ERAS pa-
tients had an older age (66 vs. 62 years, p=0.01), higher
ASA score (p=0.01), more cirrhosis (26% vs. 16%,
p=0.03), and less laparoscopic procedures (31% vs. 47%).
After PSM, both groups became well-balanced for all
baseline variables. Median CCI score (0 vs. 21, p=0.02) and
overall morbidity (41% vs. 64%, p< 0.001) were lower in
the ERAS group, which was due to a higher rate of medical
(Clavien grade 2) complications in the control group (35%
vs. 15%, p=0.001). Blood loss (350 vs. 400 ml, p=0.67),
operative time (235 vs. 240 min, p=0.61), 90-day mortality
(4.5% vs. 3.6%, p=1.00), severe postoperative morbidity
(18% vs. 22%, p=0.49), hospital stay (8 vs. 9 days, p=0.34)
and readmission rate (10% vs. 7.3%, p=0.64) were similar
between the 2 groups.

Conclusion: Perioperative ERAS program for hepatec-
tomy results in improved outcomes due to a decreased rate
of medical postoperative morbidity.

OL03-38

SHORT AND LONG-TERM OUTCOMES
OF PATIENTS UNDERGOING ROBOTIC
MAJOR HEPATECTOMY FOR
MALIGNANT TUMORS

I. Sucandy, T. Lippert, K. Jacob, K. Luberice,
T. Bourdeau, S. Ross and A. Rosemurgy
AdventHealth Tampa, United States

Introduction: This study was undertaken to examine our
institutional experience with major robotic liver resections
for malignant lesions and to identify factors affecting pa-
tient outcomes.

Methods: Patients undergoing robotic major hepatectomy
from 2013 to 2019 were prospectively followed. Patients
were stratified by pathology and analyzed utilizing Cox
Proportional-Hazards analysis and multivariate linear

regression to evaluate associations between patient survival
and predictor variables.

Results: 80 patients underwent robotic major hepatectomy,
of which, 34% were for colorectal liver metastasis, 33% for
hepatocellular carcinoma, 16% for intrahepatic chol-
angiocarcinoma, 5% for gallbladder cancer, and 12% for
other’ malignant lesions. Median age was 65 years
(63£12.5), 46% were women, BMI was 28 (28+6.0) kg/
m? and ASA Class was 3 (3% 0.6). Five patients experi-
enced postoperative complications. 11 patients were read-
mitted within 30 days.Disease free survival, overall
survival, operative duration, estimated blood loss (EBL),
conversions to open, perioperative complications, tumor
size, length of stay, in-hospital mortality, readmission
within 30days are stratified by pathology and depicted in
Tablel and Figurel. Patients with intrahepatic chol-
angiocarcinoma had a significantly larger tumor size and
consequently longer operative time (p=0.001, p=0.01,
respectively). Patients undergoing resection for hepatocel-
lular carcinoma had the longest disease-free survival, with a
median disease-free survival of 55 months (b=-2.095,
s..=0.946, p=0.027). Conclusion: Our experience sup-
ports that robotic major hepatectomy is safe and feasible for
patients with malignant liver disease. Our complications
were limited. A reduction in disease recurrence was noted
in patients undergoing robotic major hepatectomy for he-
patocellular carcinoma.

Colorectal :

Variables "“g'?‘e""“' Liver - ::"?""a“‘ r"::'ad““ Other Total | pvalue
wcinoma | W o | Cholangiocarcinoma incer

Humber of

patients 26 27 13 4 10 80

Age 65(63:131) | 2 (62:124) G5[65:132) | 74 [73102) | €A [622108) 05

Sex

(en/Women) | 1MW 17Mf10W sM/sw om/aw amyew azmETW

BMI 28 (27557 28 (24+5.0) 31(3247.5) 25(26434) | 28(30%6.1) 0.08

MELD score 9 (943.6) 7(822.9) 8(10:4.7) 7(s:24) 7(e£11) 016

Heavyaicohol | 8 Patients & Fatients . (s | ZFeemts | 3Patiens 21 Patients

use (31%) 122%) avients (1% (50%) (30%) (26%)

ASA Class 3(310.6] 3 (320.5] 3(3205) 3(320.5] 3(320.5] 078

Intraoperative

Operative 267 328 216 277

Duration (274:3a7) | (3ami1273) 257 (264569.9) (2014405) | (a714910) 001
200 50 150 25

i (2s32049) | (33mzse3) | 1OOUTEMO8) | pieaiiing) | psiaog) i

i o ) 0 0 0 )

Tumor Size 5 (528) 332L8) 5(6225) 4(6z17) 5(£19] 0.001

In-hospital

e o 0 1 0 0 1

Length of stay 4(s224) 4{3218) 4(626.7) 3(35:17) 4(4z15) 033

(days)

Readmission

wiithin 30 days * 3 2 0 3 2

Survival

Disease free

survival 55 n 20 /A s 003

(months)

Overall

Survival &0 5 3 WA /A WA

(months)

Pathology vs. Variables
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IMPROVED MORTALITY, MORBIDITY
AND LONG-TERM OUTCOME AFTER
ANATOMICAL HEPATECTOMY WITH
THE GLISSONEAN PEDICLE
APPROACH IN PATIENTS WITH
HEPATOCELLULAR CARCINOMA: 30
YEARS EXPERIENCE AT TWMU

S. Ariizumi, Y. Kotera, S. Yamashita, T. Kato, A. Omori,
S. Katagiri, H. Egawa, K. Takasaki and M. Yamamoto

Dept. of Gastroenterological Surgery, Tokyo Women’s
Medical University, Japan

Background: We evaluated the morbidity and mortality
after anatomical hepatectomy with the glissonean pedicle

HPB 2021, 23 (S1), S13—S112
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approach, and attempted to clarify whether there might be
differences in long-term outcomes in relation to the
morbidity in patients with hepatocellular carcinoma (HCC).
Methods: Anatomical hepatectomy with the glissonean
pedicle approach was developed in 1984. 1953 patients
with HCC underwent various anatomical hepatectomies
between 1985 and 2014. The morbidity (Clavien-Dindo
class IIIa or more) and mortality (30-day and 90-day) were
evaluated among six 5-year eras (1985-1989, 1990-1994,
1995-1999, 2000-2004, 2005-2009, 2010-2014).

Results: 460 patients (24%) showed morbidity after hep-
atectomy. The overall 30-day and 90-day mortality rates
were 1.7% and 3.6%, respectively. Blood loss >2L (45%,
34%, 33%, 17%, 14%, 8%: p< 0.0001) and bile leakage
29%, 15%, 19%, 11%, 13%, 7%: p< 0.0001), and
morbidity (41%, 23%, 28%, 17%, 20%, 14%: p< 0.0001)
were decreased gradually over the eras. 30-day (3.9%,
3.0%, 1.8%, 1.3%, 0.3%, 0.5%: p=0.0074) and 90-day
mortality (7.8%, 4.3%, 3.8%, 2.8%, 2.2%, 1.4%:
p=0.0036) were significantly improved over the eras. Blood
loss >2L (p= 0.0244) was an independent risk factor for
30-day mortality, and blood loss >2L (p=0.0271) and bile
leakage (p=0.0078) were independent risk factors for 90-
day mortality on multivariate analysis. Bile leakage
(p=0.004) and morbidity (p< 0.0001) were significant in-
dependent prognostic factors for overall survival in patients
with HCC.

Conclusions: Anatomical hepatectomy with the glissonean
pedicle approach was achieved safely in patients with HCC.
For more safety and longer survival, blood loss, bile
leakage, and morbidity should be reduced.

OL03-40

HEPATIC UPTAKE INDEX IN THE
HEPATOBILIARY PHASE OF GD-EOB-
DTPA-ENHANCED MAGNETIC
RESONANCE IMAGING ESTIMATES
FUNCTIONAL LIVER RESERVE AND
PREDICTS POST-HEPATECTOMY
LIVER FAILURE

M. Donadonl, E. Lanzaz, B. Branciforte', R. Mugliaz,

L. Balzarini~ and G. Torzilli'

! Department of Hepatobiliary and General Surgery, and
2Department of Radiology, Humanitas Research Hospital,
Rozzano, Milan, Italy

Background: Recent evidence suggests that gadolinium-
ethoxybenzyl-diethylenetriamine penta-acetic-acid-
enhanced magnetic resonance imaging (Gd-EOB-DTPA
MRI) may be used to evaluate liver function. The aim of
this study was to assess whether the signal intensity of Gd-
EOB-DTPA MRI may be used to predict functional liver
reserve and post-hepatectomy liver failure (PHLF) in pa-
tients undergoing hepatectomy for liver tumors.

Methods: This is an observational retrospective study on
137 preoperative Gd-EOB-DTPA MRIs of patients un-
dergoing hepatectomy. Mean signal intensity of liver (Lg)
and spleen (Syp) were measured on T1-weighted single-
breath-hold 3D fat-saturated gradient-echo sequences ac-
quired 20 minutes after Gd-EOB-DTPA administration.
The hepatocellular uptake index (HUI) of liver volume
(VL) was calculated with the following formula Vi [(Loo/
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S20)-1] and was tested with several clinical score systems
for liver diseases and to the occurrence of PHLF.

Results: Patients with unhealthy liver had significantly
lower values of HUI in comparison with those with normal
function. This was found for MELD score <9 vs. >9
(p=0.0488), BILCHE score <2 vs. >2 (p=0.0208), ALBI
grades (p=0.0357) and Humanitas score <6 vs. >6
(p=0.0311). Twenty-two (16%) patients developed PHLF,
and two (1.4%) died within 90-day. HUI was significantly
lower in those patients with PHLF (p=0.001). Receiver
operating characteristics curve analysis revealed valuable
HUI ability in predicting PHLF (AUC=0.84; 95%CI=0.71-
0.92; p< 0.001), with a cutoff value of 574.33 (98%
sensitivity; 83% specificity).

Conclusions: HUI measured on preoperative Gd-EOB-
DTPA MRI identifies patients with unhealthy liver and
predicts PHLF. This index could be used to discriminate
those patients at higher risk of complications after
hepatectomy.

OL03-42

PREOPERATIVE NOMOGRAM TO
PREDICT POST-HEPATECTOMY LIVER
FAILURE IN PATIENTS UNDERGOING
LIVER RESECTION

M. Rajakannu', D. Cherquiz, A. Sa Cunha', D. Castaingz,
R. Adam” and E. Vibert’

! Centre Hepato Biliaire, Hopital Paul Brousse, France,
and *Centre Hépato-Biliaire, AH-HP Hopital Paul
Brousse, France

Background: Post-hepatectomy liver failure (PHLF) is a
rare but serious complication after liver resection (LR) and
a leading cause of mortality. The aim of the present study
was to define preoperative predictors of PHLF and propose
a predictive nomogram to be utilized in preoperative
planning.

Methods: Consecutive patients planned for LR from
October 2014 to August 2016 were prospectively recruited.
Clinical and laboratory data including liver stiffness and
indocyanine green retention at 15 min (ICG-R15) were
collected at inclusion and until three months after LR.
PHLF was defined by 50-50 criteria and/or postoperative
peak total bilirubin >7mg/dL.

Results: Four hundred and eighteen LRs were performed in
244 men and 174 women whose median age was 62 years.
PHLF was observed in 19 patients (4.6%) after major LR in
17 and minor LR in two. Mortality rate in patients devel-
oping PHLF was 21.1% while mortality rate in the entire
cohort of 418 patients was 2.2%. Independent predictors of
PHLF were diabetes mellitus (odds ratio (OR): 6.6; 95%
confidence interval (CI):1.1-39.3), pre-operative chemo-
therapy cycles >8 (OR: 4.1; CI:0.8-20.9), tumor size
>51mm (OR: 4.8; CI:0.9-26.1), platelet count < 150,000/
mL (OR: 8.7; CI:1.3-56.8), ICG-R15 (OR: 10.4; CI:1.9-
58.1) and number of resected liver segments >3 (OR: 12.9;
CI:1.3-125.4). Nomogram built with these six factors had
area under receiver operating characteristic curve of 0.92
and goodness-of-fit of p=0.44.

Conclusion: Predictive nomogram incorporating ICG-R15
would improve the safety of LR by enabling surgeons to
identify high-risk patients and adapt the surgical strategy in
them.
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OL03-43

ROLE OF INDOCYANINE GREEN TEST
IN A WESTERN COHORT: NOMOGRAM
TO PREDICT 90-DAY MAJOR
COMPLICATIONS AFTER MAJOR
HEPATECTOMY

M. Rajakannul, D. Cherquiz, G. Pittauz, 0. Ciacioz,

A. Sa Cunhaz, D. Castaingz, R. Adam’ and E. Vibert’
!Centre Hepato Biliaire, Hopital Paul Brousse, and
2Centre Hépato-Biliaire, AH-HP Hopital Paul Brousse,
France

Background: Incidence of severe morbidity after major
hepatectomy (MH) has remained significantly high despite
considerable improvement in mortality rates over last two
decades. No risk model is currently available to identify those
patients at higher risk of major complications after MH.
Methods: Patients undergoing MH for various hepatobiliary
diseases were prospectively recruited. Pre-operative clinical
and laboratory data including liver stiffness and indocyanine
green retention at 15 min (ICG-R15) were analyzed to
identify independent risk factors for major complications,
defined as >Grade II complications according to Clavien-
Dindo grade of surgical complications during the 90-day
post-operative period. A nomogram was built with only pre-
operative predictors and validated by Heat map plot.
Results: Complications observed after 164 MHs (56.7%
men, median age-62 years) were Grade I (12.8%), Grade 11
(39%), Grade Illa (9.8%), Grade IIIb (17.1%), Grade IVa
(0.6%), Grade IVb (0%) and Grade V (2.4%). Three pre-
operative parameters namely, patient’s age, ICG-R15, and
extent of liver resection (3-6 segments), were identified and
internally validated as independent predictors in 49 patients
(29.9%) who developed severe morbidity. A nomogram
built with these three factors had a good discriminatory
performance with area under receiver operating curve of
0.76 and an excellent Goodness-of-fit in Heat map plot.
Conclusions: This novel and simple nomogram accurately
predicts major post-operative complications in a patient
undergoing MH and enables personalized pre-operative
planning in patients at risk.

Pointy

Age in years
1CG retention at 15 min
No of Coulnaud segments

Total painty

of 90.day

Nomogram to predict major complications after major hepatectomy

OL03-45

A SIMPLE PREOPERATIVE SCORE TO
PREDICT POSTOPERATIVE
MORTALITY AFTER MAJOR
HEPATECTOMY

K. Zorbas' and A. Karachristos’

! Department of Surgery, Bronx Care Health System, and
Division of Surgical Oncology, Department of Surgery,
University of South Florida, United States

Background: Patients undergoing liver surgery have
associated chronic liver disease or other comorbidities that
might place them at increased risk for postoperative
complications and mortality. A preoperative predictive
score able to predict postoperative mortality in patients
undergoing a major hepatectomy may improve both pre-
operative patient’s optimization and clinical decision
making.

Methods: The 2014-16 NSQIP hepatectomy Participant
Use Files were queried for patients undergoing major
hepatectomy (N=4469). Patients who had missing data
on preoperative factors were excluded. Multivariable
regression models were used to develop a score to pre-
dict who has higher odds for mortality after major
hepatectomy.

Results: Of 4469 patients who underwent a major hepa-
tectomy 2161 (48.4%) were of female gender and 2308
(51.6%) of male gender. Factors associated with post-
operative mortality were preoperative Albumin-Bilirubin
score (ALBI) grade 2 or 3 (p< 0.001), history of congestive
heart failure(CHF) (p< 0.001), diabetes mellitus (p<
0.001), patient functional status (p=0.001), hypertension
(p=0.003), age > 65 (p< 0.001), male gender (p< 0.001),
weight loss >10% (p=0.003) and preoperative chronic use
of steroids (p< 0.001). In developing a Preoperative
Prognostic Score for 30 days postoperative mortality, each
factor was weighted 1. Higher scores were associated with
a stepwise greater risk of 30-days mortality. Finally, our
predictive score demonstrates very good discrimination for
30-days mortality (AUROC=0.734, 95% CI: 0.69-0.779).
Conclusions: Preoperative simple clinical information and
laboratory tests can identify which patient undergoing a
major hepatectomy is at higher risk for postoperative
mortality and help guide surgeons with the final treatment
plan.

Table: Hepatectomy Prognostic Score for 30-Days mortality and ROC curve assessing the
accuracy of the score
Cumulative Odds 95%
Score Ratio Confidence Intervals p-value
0 Reference
1 171 0.46-6.35 0.42
2 500 1.53-16.91 0,008
23 12.46 3.93-3961 <0.001
* Girade 2 or 3 ALBI score =1, History of CHF=1, Disbetes Mellitus =1, Patient dependent=1, Hypertension=1, Age 2 65 =1,
Male Gender =1, Weight Loss >10% =1 and Preoperative use of deroids =1
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OL04 - Liver: Technical Surgery

OL04-02

ROBOTIC VERSUS OPEN
HEPATECTOMY FOR
HEPATOCELLULAR CARCINOMA: A
RETROSPECTIVE PROPENSITY-
MATCHED ANALYSIS

J. Wong, K. F. Lee, C. C. N. Chong, A. K. Y. Fung,

H. T. Lok, Y. S. Cheung, K. C. Ng and P. B. S. Lai
Department of Surgery, Chinese University of Hong Kong,
China

Introduction: The aim of this study was to compare the
short and long term outcomes of robotic hepatectomy with
open hepatectomy for hepatocellular carcinoma (HCC).
Method: Data for patients who underwent robotic hepa-
tectomy for HCC from September 2010 to September 2019
were retrieved from the departmental hepatectomy data-
base. Propensity scores were calculated using the following
factors: gender, age, American Society of Anaesthesiolo-
gists score, Child’s grading, hepatitis status, magnitude of
resection, size and number of tumor and vascular invasion.
These robotic cases were matched with a similar group of
patients who underwent open hepatectomy in a 1:1 ratio
within this 9-year period.

Results: Eighty-five patients in the robotic group was
compared to 85 patients in the open group. The two groups
were comparable in patient demographics, disease charac-
teristics and magnitude of resection. Blood loss was less in
the robotic group (148ml vs 437ml, P< 0.001). Hospital
stay was shorter in the robotic group (4 vs 9 days, P<
0.001). There were less major complications in the robotic
group (n=1 vs n=11, P=0.006). The 5-year overall survival
was significantly better after robotic surgery (85.2% vs
67.4%, P=0.015). The operative time, transfusion require-
ment, margin involvement, 30-day mortality, disease-free
survival and choice for subsequent treatment of HCC
recurrence all showed no difference among the two groups.
Conclusions: Robotic hepatectomy for HCC could be
achieved with reduced blood loss, less major complications
and shorter hospitalization, as compared to open hepatec-
tomy. It could also achieve a better 5-year overall survival.

OL04-04

THE MOST MINIMALLY-INVASIVE
ALPPS - USING TERMINAL BRANCHES
PORTAL VEIN EMBOLIZATION
(TBPVE) FOR LIVER PARTITION (A
REPORT OF 24 CASES)

S. Y. Pengl, X. A. Wangz, C.Y. Huang3, Y. Y. Zhang3,
Y. F. Wang®, J. W. Wang', J. T. Li', D. F. Hong* and
X. J. Cai’

'The 2nd Affiliated Hospital of Zhejiang University,
Xinhua Hospital, Shanghai Jiaotong University School of
Medicine, 3Yuebei People’s Hospital, and 4Sir Run Run
Shaw Hospital, the Zhejiang University College of Medi-
cine, China

Introduction: Numerous modifications have been sug-
gested for improvement of ALPPS. We suggest Terminal
Branches Portal Vein Embolization (TBPVE) as a mini-
mally-invasive way to partition the liver. The intra-hepatic
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portal vein communication can thus be blocked between
both liver. As a result, only a single surgical operation is
required. This method is termed Terminal branches portal
vein Embolization Liver Partition Planned hepatectomy
(TELPP).

Methods: From February 2016 to November 2017, 24
patients were performed with TELPP. The procedure was
that in addition to PVE, embolization agent was infused to
the terminal branches of portal vein of S5, S8 or S4. In
order to avoid potential enlargement of tumor, in some
cases tumor TACE were used at the same time. Standard
liver volume(SLV), future liver remnant (FLR) and FLR/
SLV are calculated by CT scan taken. Open or laparoscopic
hepatectomy was performed in two weeks when the FLR is
appropriate.

Results: All the patients (most of the liver were cirrhotic;4
patients with PVTT) achieved enough FLR that had a
median increase of 55.6% (from 26.2% to 120.8%) in two
weeks. All of them underwent hepatectomy, most of them
were extended hemihepatectomy and trisegmentectomy.
No server morbidity occurred except 1 case with minor
ectopic thrombus. 3 patients died respectively 15,18,7
months, all the other 21 patients are surviving.
Conclusion: This study shows that TBPVE had a rapid
FLR increase similar to ALPPS without it’s drawback.
TELPP is very promising, cause requiring only one single
operation instead of two staged operations.

OL04-05

VENOUS RECONSTRUCTION WITH
THE PARIETAL PERITONEUM. THE
LONG TERM PATENCY RATE
ACCORDING TO THE TYPE OF
RESECTED VEIN IN 141 PATIENTS

S. Dokmak, B. Aussilhou, F. Cauchy, A. Sauvanet and
O. Soubrane

HBP Departement and Liver Transplantation, Beaujon
Hospital, France

Objective: We recently described venous reconstruction
during HPB surgery with the parietal peritoneum (PP). Our
aim is to evaluate the long term patency rate according to
the reconstructed vein.

Methods: Between 2010-2019, 141 patients underwent
pancreatic (n=100) or liver (n=41) resections with recon-
struction of the mesentericoportal vein (96), the vena cava
(21), hepatic veins (12), portal confluence (12) with the PP.
The PP (mean length=26 mm; 10-100) was harvested from
the falciform ligament (n=65), hypochondrium (n=26),
diaphragm (n=24), or prerenal (n=26) area. Reconstruction
was lateral in 136 patients, tubular in 5 patients and urgent
in 14. Postoperative anticoagulation was standard and
venous patency and stenosis was assessed by routine CT
scans. The mean radiological follow-up was 14 (2-65)
months.

Results: The mean age was 61 (31- 84), females (54; 38%)
and transfusion (35; 25%). Two non related mortalities,
overall morbidity (n=66; 47%) and the mean hopsital stay
was 18(5-75) with no PP-related or haemorraghic compli-
cations. The global patency rate was (n=126 ; 90%)
including 17 (13%) with moderate stenosis. In patients with
complete stenosis (n=15; 10%), symptomatic thrombosis
necessitating reintervention was observed in one patient (<
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1%). The patency rate for the vena cava, hepatic veins and
the portal confluence (n=45) was 100% and for the
mesentercioportal vein (n=96) was 84%. Complete
thrombosis was mainly observed after tubular reconstruc-
tion (2/15) and distal pancreatectomy (10/15).
Conclusion: The PP showed globally a high patency rate in
HBP surgery, which was excellent after liver surgery.

OL04-07

AUGMENTED REALITY AND THE
NOVEL USE OF INDOCYANINE GREEN
AS A NAVIGATIONAL ADJUNCT FOR
LAPAROSCOPIC ABLATION OF LIVER
TUMORS

D. Gerber, P. Serrano, A. Toledo, V. Adarsh and C. Desai
Surgery, University of North Carolina, United States

Introduction: Laparoscopy can be used as an adjunct to
successfully treat hepatocellular carcinoma nodules, as the
surgeon manipulates the liver under direct visualization. To
successfully perform laparoscopic assisted thermal ablation
the surgeon must be skilled at ultrasound to identify the
tumor nodule(s). In this study we introduce a novel adjunct
to laparoscopic assisted microwave ablation via IV infusion
of indocyanine green (ICG) dye.

Methods: 25 patients with cirrhosis and MRI-diagnosed
hepatocellular carcinoma nodules received ICG (0.3125
-0.625 mg) to distinguish tumor nodules from surrounding
regenerative nodules in cirrhotic livers. After infusion a
fluorescence system for intraoperative laparoscopic imag-
ing is used to capture the images. The light source is a light-
emitting diode (LED) and the detector is a charge-coupled
device (CCD) camera.

Results: 25 patients were administered low-dose ICG .
Contrasting hypoperfusion of the HCC nodules (n=30) is
identified within 5 minutes of infusion. Accuracy of HCC
nodule identification=100% (Sensitivity = 100%; Speci-
ficity = 100%). Figure 1

Conclusions: Low-dose ICG infusion can safely be
administered as a real-time operative adjunct and provides
visualization that augments the ability to identify HCC
nodules based on hypoperfusion characteristics of HCC
nodules compared with regenerative nodules.

Figure 1. ICG infusion with isolation of solitary HCC nodule

OLO05 - Liver: Miscellaneous

OL05-03

HUMAN ESC-DERIVED EXPANDABLE
HEPATIC ORGANOIDS ENABLE
THERAPEUTIC LIVER REPOPULATION
AND PATHOPHYSIOLOGICAL
MODELING OF ALCOHOLIC LIVER
INJURY

Y. Wang and X. Wang

Translational Medicine Research Center, Beijing Tsing-
hua Chang Gung Hospital, China

Introduction: Here, we report the generation of human
ESC-derived, expandable hepatic organoids (hEHOs)
enabling therapeutic liver repopulation and pathophysio-
logical modeling of alcoholic liver injury.

Methods: The culture system including a mix of A83-01,
Forskolin, R-spondin 1, Wnt3a and EGF along with the
extracellular matrix was used to generate hEHOs. The liver
repopulation potential of hEHOs was assayed in FRG mouse
model of inherited metabolic liver disorders. The tumori-
genesis and lineage restriction of hEHOs were evaluated by
transplanting the hEHOs into epididymal fat pads of NOD/
SCID mice. To model alcoholic liver disease, a derivative
model by incorporating human fetal liver mesenchymal cells
(hFLMCs) into the hEHOs, referred to as hFLMC/hEHO
was generated and treated with 100mM ethanol for 7days.
Results: The hEHOs stably maintain phenotypic features
of bipotential liver stem/progenitor cells that can differen-
tiate into functional hepatocytes or cholangiocytes. The
hEHOs can expand for 20 passages enabling large scale
expansion to cell numbers requisite for industry or clinical
programs. The hEHOs display remarkable repopulation
capacity in injured livers of FRG mice following trans-
plantation. If implanted into the epididymal fat pads of
immune-deficient mice, they do not generate non-hepatic
lineages and have no tendency to form teratomas. The
hFLMC/hEHO can model alcoholic liver disease-associ-
ated pathophysiologic changes, including oxidative stress
generation, steatosis, inflammatory mediators release and
fibrosis, under ethanol treatment.

Conclusion: The hEHOs have considerable potential to be
a novel, ex vivo pathophysiological model for studying
alcoholic liver disease as well as a promising cellular
source for treating human liver diseases.

OL05-04

SURGICAL STRATEGY FOR FUTURE
REMNANT LIVER HYPERTROPHY:
PORTAL VEIN EMBOLIZATION VS.
LIVER VENOUS DEPRIVATION

M. Couto', F. Gianonnel, B. Guiuz, F. Navarro' and

F. Panaro'

'Division of HBP Surgery and Transplantation, and ’Di-

vision of Interventional Radiology, Department of Radi-
ology, St. Eloi Hospital, CHRU Montpellier, France

Preoperative portal vein embolization (PVE) is the standard
technique used to increase the size of the future remnant
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liver (FRL) before major hepatectomies. Another method to
increase the FRL is liver venous deprivation (LVD), but its
clinical and operative impact is still unknown. The aim of
this study is to compare perioperative findings, morbidity
and mortality and the increase in FRL volume (FRL-V) and
FRL function (FRL-F) between PVE and LVD. Fifty-two
patients undergoing PVE and LVD before a major hepa-
tectomy were retrospectively analyzed between 2015 and
2018. Intra-operative parameters, postoperative complica-
tions and histological findings were compared. For the
volumetric and functional assessment, we collected the
results from CT-scan and 99m-technetium (Tc)-Mebrofe-
nin hepatobiliary scintigraphy (HBS) realized at day 7 t
14" and 21™ after embolization procedure. To induce FRL
growth 25 patients underwent PVE and 23 LVD. No dif-
ferences between the two groups were found in terms of
intraoperative bleeding (P=0.9), hepatic pedicle clamping
(P=0.46), intraoperative red blood cells transfusions
(P=0.42) and operative time (P=0.95). Post-operative
course was similar when comparing complications in the
two arms (P=0.8). No difference in biliary leak (P=0.27),
hemorrhage (P=0.11) and liver failure (P=0.6) was found.
The two groups were also similar in terms of FRL-V in-
crease, but there was a significant difference in favor of
LVD group regarding the FRL-F increase at day 14 t and
21" LVD technique seems to be feasible, well tolerated and
provides fast and important hypertrophy of the FRL,
without influencing the morbidity and mortality rate during
and after major hepatectomy.

OL05-05

PERCENTAGE GENOME CHANGE AND
CHROMOSOME 7Q AMPLIFICATION
PREDICT SORAFENIB RESPONSE IN
ADVANCED HEPATOCELLULAR
CARCINOMA

M. -C. Yu"z, Q. Zhug, C. -N. Tsai* and C. -W. Lee'

! Surgery, Chang-Gung Memorial Hospital, Taiwan, Re-
public of, 2Surgery, New Taipei Municipal Tucheng Hos-
pital, Taiwan, 3Surgery, Xiamen Chang Gung Hospital,
and *Institute of Clinical Medical Sciences, Chang-Gung
University, Taiwan, Republic of China

Background: Sorafenib is the first-line treatment for
advanced stage HCC, but its therapeutic efficacy is less
than 50%. Biomarkers for predicting the therapeutic effi-
cacy of sorafenib administration to patients with advanced
HCC are required. The role of chromosomal copy number
aberrations (CNAs) in patients with advanced HCC for
with sorafenib were evaluated for drug response.
Methods: The response to sorafenib treatment of twenty-
three HCC patients who developed advanced recurrence
after partial hepatectomy was analyzed using the modified
Response Evaluation Criteria in Solid Tumors (mRECIST).
Formalin fixed paraffin embedded (FFPE) tissue specimens
obtained after tumor resection were analyzed using the
Affymetrix OncoScan® FFPE assay.

Results: From the 23 patients analyzed in this study, 7
(30.4%) had complete/partial response to sorafenib (CR/
PR), 7 (30.4%) had stable disease (SD), and 9 (39.1%) had
progressive disease (PD). The mean genome-wide per-
centage of genome change acquisition via the OncoScan
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platform was 19.8% for patients with CR/PR/SD and
50.02% in the PD group (P=0.055). Percentage of genome
change above 33% was associated with adverse outcomes
for sorafenib treatment in the time-to-progression analysis
(P=0.007) and overall survival (P=0.096). Among these
CNAs, amplification of chromosome 7q, containing the
multidrug resistance gene ATP Binding Cassette Subfamily
B Member 1 (ACBC1), significantly associated with poor
overall survival (P=0.004) and time-to-progression (P<
0.001).

Conclusions: Higher percentage genome change and
amplification of chromosome 7q in advanced HCC is
associated with sorafenib resistance.

OL05-06

LIVER STIFFNESS-BASED MODEL
PREDICTS HEPATIC VENOUS
PRESSURE GRADIENT IN PATIENTS
UNDERGOING HEPATECTOMY AND
LIVER TRANSPLANTATION

M. Rajakannu], A. Coillyz, D. Cherquiz, D. Castaingz,
A. Sa Cunha’, R. Adam’, D. Samuel” and E. Vibert”
!Centre Hepato Biliaire, Hopital Paul Brousse, and
2Centre Hépato-Biliaire, AH-HP Hopital Paul Brousse,
France

Background: Invasive hepatic venous pressure gradient
(HVPG) measurement is the gold standard test to assess
portal hypertension. The aim was to develop a model pre-
dictive of clinically significant portal hypertension
(HVPG>10mmHg) using pre-operative noninvasive
makers.

Methods: 161 patients [66% men, median age of 63 years]
who have been planned for liver resection/transplantation
were enrolled prospectively and preoperative liver stiffness
measurement (LSM), liver function test, and intraoperative
HVPG were performed.

Results: Median LSM, and HVPG were 9.5kPa, and
SmmHg respectively. No underlying liver disease (FO/1),
chronic liver disease (F2/3), and cirrhosis (F4) were found
in 32.9%, 32.9% and 34.2% patients respectively. The
study cohort was randomly divided into training [n=106]
and validation [n=55] sets. Independent predictors of
HVPG>10mmHg in the training set, LSM [p< 0.01,
OR=1.1], total bilirubin [p=0.04, OR=0.9], alkaline phos-
phatase [p=0.02, OR=1], and international normalized ratio
[p< 0.01, OR=41.4], were used to develop a probability
score model called HVPGjgscore. Area under receiver
operating curve in the training and internal validation sets
were 0.91 [95%CI:0.83-0.98] and 0.93 [95%CI:0.86-0.99]
respectively with a cutoff of 0.15. HVPGjgscore was
calculated by multiplying the probability by 100. In the
overall cohort, HVPGjgpscore of 15 would predict the in-
dividual risk of HVPG>10mmHg with 83% accuracy, 90%
sensitivity, 81% specificity and 96% negative predictive
value.

Conclusions: HVPGjgscore is an easy-to-use noninvasive
continuous scale tool to predict HVPG>10mmHg. A score
< 15 would accurately rule out the need for esophageal
varices screening and risk of decompensation in >95%
chronic liver disease patients.
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OPO01 - Pancreas: Pancreatitis

OPO01-02

ONCOLOGICAL SUPERIORITY OF
RAMPS TO CONVENTIONAL DISTAL
PANCREATECTOMY

Y. Misel, F. Ichida], T. Mizunol, R. Yoshiokal, Y. Onoz,
T. Sato’, Y. Inouez, Y. Takahashi® and A. Saiura'
]Hepat()-Biliary-Pancreatic Surgery Division, Department
of Surgery, Juntendo University School of Medicine, and
2Cancer Institute Hospital, Japan

Background: To improve local radicality of surgical
treatment for left-sided pancreatic cancer, radical antegrade
modular pancreatosplenectomy (RAMPS) was developed.
However, no evidences are available regarding the superi-
ority of RAMPS to conventional distal pancreatectomy
(cDP) in terms of long-term outcomes.

Objective: To assess the oncological benefit of RAMPS by
comparing outcomes between patients who underwent cDP
and RAMPS.

Methods: Clinical data of patients undergoing cDP and
RAMPS between 2009 and 2016 at two high-volume
centers were analyzed. Patients having tumors of less than
Scm in size and those whose CA19-9 was less than 500ng/
ml were included. Exclusion criteria were as follows; R2
resection, concomitant portal vein or celiac axis resection.
Surgical outcomes were compared between patients who
underwent cDP (cDP group) and RAMPS (RAMPS group).
Results: The cDP and RAMPS groups were composed of
49 and 56 patients, respectively. No differences were found
in tumor characteristics (tumor size, CA19-9 level, and
lymph node positive rate) between the two groups.
Compared to the cDP group, operation time was longer
(cDP/RAMPS: 275min/309min, p=0.03) and the amount of
blood loss was larger (125ml/435ml, p< 0.01) in the
RAMPS group. However, the incidence of major compli-
cations was similar between the two groups (4%/14%,
p=0.08). No differences were found in the RO resection rate
(cDP/RAMPS: 92%/95%, p=0.57), 3-year overall survival
rate (65.6%/60.1%, p=0.86), and 3-year recurrence-free
survival rate (53.3%/52.0%, p=0.68). However, 3-year
local recurrence rate was lower in the RAMPS group
(26.7%/8.6%, p=0.04).

Conclusion: RAMPS is superior to conventional procedure
in terms of long-term control of local recurrence.

OP01-03

ACUTE GASTROINTESTINAL INJURY
SCORE AND ITS PROGNOSTIC
EFFICACY IN PATIENTS WITH ACUTE
NECROTIZING PANCREATITIS

0. Rotar], 1. Khomiak2, V. Rotarl, O. Hrama' and

O. Poliansky'

! Bukovinian State Medical University, and 2A. Shalimov
National Institute of Surgery and Transplantology,
Ukraine

Introduction: Acute necrotizing pancreatitis (ANP) is
potentially lethal inflammatory process. Recent researches
established that presence of multiorgan failure together
with pancreatic infection are major determinants of its
mortality. But significance of acute gastrointestinal injury

AGTI in course of ANP is still remaining unclear. So aim of
our study was to determine frequency and significance of
AGI on severity and mortality of ANP.

Material: We performed a prospective observational
cohort study of 151 patients which were admitted to single
intensive care department during early phase of ANP.
Acute gastrointestinal injury was established according to
ESICM recommendations. Clinical and laboratorial vari-
ables as well as plasma lipopolysaccharide, sCD14 re-
ceptors and citrulline concentrations were studied.
Results: Different levels of AGI were diagnosed in 141
(93.4%) of patients with ANP. Risk of intestinal dysfunction
(1st grade) was detected in 24.5% cases, feeding intolerance
(2nd grade) - in 35.8%, intestinal failure (3rd grade) - in
33.2% and critical intestinal failure (4th grade) - in 8.0%.
Intestinal (3rd and 4th grade of AGI), respiratory, cardio-
vascular and renal failures were independent factors of
mortality in multivariate logistic regression model (Wald’s
criteria 8.441, 5.464, 5.660 and 3.847, accordingly, p“0.05).
Conclusion: AGI is a frequent event during early phase of
ANP. Intestinal failure (3 and 4™ grade of AGI) is
strongly associated with unfavorable prognosis.

OP01-04

SEQUENTIAL ORGAN FAILURE
ASSESSMENT (SOFA) SCORE IS
SUPERIOR TO CLASSICAL
PROGNOSTIC INDICES IN PREDICTION
OF SEVERITY, INTENSIVE CARE UNIT
ADMISSIONS AND MORTALITY IN
ACUTE PANCREATITIS

S. Baex', T. Tan', S. K. Gunasekaran’, S. P. Junnarkar’,
J. K. Lowz, C. W. Huey2 and V. G. Shelat’

'National University of Singapore, and *Tan Tock Seng
Hospital, Singapore

Introduction: Acute Pancreatitis (AP) is common and
severe AP is potentially lethal. Many prognostic indices
(APACHE-II, BISAP, Glasgow’s, HAPS, Ranson’s,
SOFA) are used to predict severity. We evaluate utility of
these indices in predicting severity, need for ICU admis-
sion, and mortality.

Methodology: A retrospective audit of 653 patients with
AP from July 2009 to September 2016 is done. The de-
mographic and clinical profile and patient outcomes were
collected. Severe acute pancreatitis (SAP) was defined as
per revised Atlanta classification.

Results: The mean age was 58.7£17.5 years with 58.7%
males. Commonly identified etiologies of AP was gall-
stones(n=404, 61.9%), alcohol(n=38, 5.8%) and hyper-
triglyceridemia(n=19, 2.9%). 81(12.4%)  patients
developed SAP, 20(3.1%) required ICU admission and
12(1.8%) deaths were attributed to SAP. All-cause in-
hospital mortality was 36(5.5%); 7(1.1%) cardiovascular
causes, and 5(0.8%) pneumonia. Ranson’s and APACHE-
I demonstrated highest sensitivity in predicting
SAP(92.6%, 80.2% respectively), ICU admission(100%)
and mortality(100%). While SOFA and BISAP demon-
strated lowest sensitivity in predicting SAP(13.6%, 24.7%
respectively), ICU admission(40.0%, 25.0% respectively)
and mortality(50.0%, 25.5% respectively). SOFA demon-
strated highest specificity in predicting SAP(99.7%), ICU
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admission(99.2%) and mortality(98.9%). SOFA demon-
strated highest positive predictive value, positive likelihood
ratio, diagnostic odds ratio and overall accuracy in
predicting SAP, ICU admission and mortality. The highest
Area under Receiver-operator Curves(AUROC) was
demonstrated by SOFA and Ranson’s cumulative(Ranson
score at 48 hours) in predicting SAP(0.966, 0.857 respec-
tively), ICU admission(0.943, 0.946 respectively) and
mortality(0.968, 0.917 respectively).

Conclusion: SOFA score and Ranson’s cumulative are
accurate in severity stratification, prediction of ICU
admission and mortality in acute pancreatitis.
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OPO01-05
HYPERTRIGLYCERIDEMIA-INDUCED
PANCREATITIS: A 3-YEAR
RETROSPECTIVE COHORT STUDY ON
CLINICAL SEVERITY AND
RECURRENCE RATES

A. Lim, G. Asokan, J. -E. Thomson, P. Dolan and J. Chen
Hepatobiliary Department, Royal Adelaide Hospital,
Australia

Introduction: Hypertriglyceridemia is a well-recognized
cause for acute pancreatitis, however, there is a paucity of
information regarding triglyceride (TAG) levels and its
impact on disease course. We aimed to identify all hyper-
triglyceridemia-induced pancreatitis (HTGP) from 2016 to
2019 and to evaluate the impact of TAG levels on disease
severity and recurrence rates.

Methods: 1457 admissions for pancreatitis were screened
and 15 patients with HTGP were found. Information
regarding recurrence rates, disease severity, length of stay,
management, and mortality were extracted and compared
against TAG levels.

Results: TAG levels on initial presentation ranged from 5
to 131mmol/L (mean 40mmol/L). There was no relation
between TAG levels on initial presentation and recurrence
rates. Recurrent pancreatitis occurred in 60% of this cohort
(n=9). Frequency of recurrence (>2 episodes per year) was
associated with persistently high TAG levels ranging from
10 to 50mmol/L. Those who had recurrent episodes with
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TAG levels ranging from 6 to 10mmol/L either had poor
glycaemic control or a history of alcoholism. Based on the
Atlanta criteria, 30% experienced severe pancreatitis (n=5).
TAG levels ranged from 10 to 113mmol/L during these
severe episodes (median 37mmol/L; mean 53mmol/L).
Mean duration of hospitalization for severe pancreatitis was
4 weeks (range: 1-15 weeks). No deaths were directly
associated with these episodes of acute pancreatitis.
Conclusion: High TAG levels correlate with greater recur-
rence rates and severe pancreatitis. Poor glycaemic control
and alcohol intake also contribute to these outcomes. Early
diagnosis and management of HTGP is integral in prevent-
ing recurrence and improving long-term outcomes.

OP01-06

DISRUPTION OR DISCONNECTION OF
THE PANCREATIC DUCT IN PATIENTS
WITH SEVERE ACUTE PANCREATITIS:
A LARGE PROSPECTIVE MULTI-
CENTER COHORT

H. Timmerhuisl, S. van Dijkz, R. Hollemansl,

C. Sperna Weilandg, R. Voermansz, M. Besselinkz,

T. Bollenl, R. Verdonkl, H. van Santvoort'* and Dutch
Pancreatitis Study Group

ISt Antoniusziekenhuis Nieuwegein, 2Amsterdam UMC,
AMC, *Radboud University Nijmegen Medical Centre, and
‘umc Utrecht, Netherlands

Introduction: Disruption or disconnection of the pancre-
atic duct is a common finding following severe pancreatitis.
Unselected data and guidelines are currently lacking on the
exact incidence and clinical impact.

Methods: A total of 927 consecutive patients with severe
acute pancreatitis, defined by the revised Atlanta Classifi-
cation were evaluated for a disrupted/disconnection
pancreatic duct. We assessed patient characteristics, diag-
nostic modalities, invasive interventions and clinical
impact of disruption/disconnection of the pancreatic duct.
Generalized linear models were used to adjust for pre-
specified confounders.

Results: Disruption/disconnection of the pancreatic duct
was diagnosed in 261/927 patients (28%). An association
was found for male gender (OR 1.5, 95% CI 1.1 - 2.1,
p=0.008) and parenchymal necrosis (OR 4.6, 95% CI 3.2 -
6.7, p< 0.001). An independent effect of a disrupted/
disconnected pancreatic duct on readmission (adjusted OR
1.8, 95% CI 1.2 - 2.7, p=0.003), need for invasive inter-
vention (adjusted OR 10.6, 95% CI 5.5 - 20.5, p< 0.001)
and organ failure (adjusted OR 1.7, 95% CI 1.2 - 2.4,
p=0.003), with no independent effect on mortality beyond
the first week (adjusted OR 0.7, 95% CI 04 - 1.1, p =
0.143), was found. We found an independent association
with abdominal compartment syndrome (adjusted OR 3.1,
95% CI 1.3 - 7.4, p=0.009).

Conclusions: Around one third of patients with severe
acute pancreatitis develop a disrupted/disconnected
pancreatic duct. Diagnostic modalities and treatment stra-
tegies vary widely and the clinical impact is considerable.
Efforts should be made to define an optimal diagnostic
work-up and treatment strategy to improve outcomes.



S50 ORALS OL01-0OT03

OP01-08

DOES INCREASING EXPERIENCE
IMPROVE OUTCOMES OF SURGICAL
’STEP-UP APPROACH’ IN ACUTE
NECROTIZING PANCREATITIS?
LESSONS LEARNT FROM A TERTIARY
REFERRAL CENTER

R. Gtha], A. Kulkarnil, R. Guptal, S. Shenvi], R. Babul,
T. Jain', M. Kang2 and S. S. Rana’

lSurgical Gastroenterology Division, 2Radiodiagnosis and
Imaging, and *Medical Gastroenterology Department,
Postgraduate Institute of Medical Education and
Research, India

Background: Step-up approach is becoming a standard of
care for management of acute necrotizing pancreatitis. We
aimed to investigate the learning curve effect on manage-
ment and outcomes of surgical step-up approach
Methods: In a retrospective analysis of prospectively
maintained database of patients with acute necrotizing
pancreatitis referred to our Division, we divided patients
into three distinct time periods: Group-1 (2008-2012),
Group-2 (2013-2016) and Group-3 (2017-2019).

Results: A total of 335 patients were included, with 92
patients in Group-1, 117 in Group-2 and 126 in Group-3.
Patients treated on surgical side in later time period had
higher incidence of multiorgan failure (26.1% vs. 49.6% vs.
45.2%, p< 0.001), APACHE II scores at presentation (8 vs.
10 vs. 9, p=0.006) and at first intervention (9 vs. 11 vs. 10,
p =0.037), as well higher mCTSI score (8 vs. 10 vs. 10, p<
0.001). Over time, median percutaneous drain size (10Fr
vs. 12Fr vs. 14 Fr, p< 0.001) as well as sepsis reversal after
drainage (40.2% vs. 59% vs. 49.2%, p=0.026) increased,
whereas median number of drains (p=0.001) and in-
terventions (4 vs. 3 vs. 3, p=0.005) decreased significantly.
Necrosectomy requirement, length of stay and mortality
remained similar over time despite more severe cases
referred to surgical side.

Conclusion: With increasing experience of step-up
approach, sicker patients with higher severity of pancrea-
titis could be managed successfully with fewer drains of
bigger size and procedures leading to significantly higher
sepsis reversal with drainage, with no increase in surgery
requirement, length of stay or mortality.

OP02 - Pancreas: Pancreatic Cysts

OP02-02

RECURRENCE PATTERNS AFTER
SURGICAL RESECTION OF
INTRADUCTAL PAPILLARY
MUCINOUS NEOPLASM (IPMN) OF
PANCREAS; A MULTICENTER,
RETROSPECTIVE STUDY OF 1,074 IPMN
PATIENTS BY JAPAN PANCREAS
SOCIETY

S. Hirono', Y. Shimizu®, T. Ohtsuka®, T. Kin®, S. Hijioka®,
A. Yanagisawa®, M. Nakamura®, K. Okazaki’,

H. Yamaue' and The Japan Pancreas Society

1Second Department of Surgery, Wakayama Medical
University, School of Medicine, 2Aichi Cancer Center

Hospital, 3Kyushu University, 4Teine—Keijinkai Hospital,
’National Cancer Center Hospital, 6Ky0t0 Prefectural
University of Medicine, and ’Kansai Medical University,
Japan

Introduction: Although there are numerous reports
focusing on surgical indication for intraductal papillary
mucinous neoplasm (IPMN), the recurrence patterns
following surgery are less widely reported. To ascertain
optimal treatment and postoperative surveillance for [IPMN
patients, we analyzed patterns and risk factors for recur-
rence after surgery for IPMN.

Methods: This study is a retrospective, multi-institutional,
observational study, including 1,074 patients undergoing
surgery for IPMN at 11 academic institutions. We analyzed
risk factors for recurrence after classifying postoperative
recurrences into metachronous high-risk lesions (malignant
progression of IPMN and/or metachronous pancreatic
ductal adenocarcinoma) in the remnant pancreas and extra-
pancreatic recurrence.

Results: Of 1,074 patients undergoing surgery for IPMN,
155 patients (14.4%) developed postoperative recurrence.
We found that 34.3% of 70 high-risk lesions in the remnant
pancreas occurred over 5 years after surgery, and survival
of 36 patients undergoing second operation for high-risk
lesions was better than that of 34 patients who did not
(P=0.04). We found four independent risk factors for
metachronous high-risk lesions in remnant pancreas:
symptoms (P=0.005, hazard ratio [HR]: 1.988), location of
pancreatic body/tail (P< 0.001, HR: 3.876), main duct size
>10 mm (P=0.021, HR: 1.900), and high-grade dysplasia/
invasive intraductal papillary mucinous carcinoma (IPMC)
(P< 0.001, HR: 3.204). Although six patients (0.7%) with
low- or high-grade dysplasia IPMN developed extra-
pancreatic recurrence, invasive IPMC was the strongest risk
factor for extra-pancreatic recurrence (P< 0.001, HR:
39.667).

Conclusion: We suggest that life-time continuous sur-
veillance might be necessary for IPMN patients. Second
surgery for metachronous high-risk lesions in remnant
pancreas should be considered.

OP02-03

THE PREOPERATIVE DYSPLASIA
GRADE PREDICTION NOMOGRAM FOR
MAIN-DUCT/MIXED TYPE
PANCREATIC INTRADUCTAL
PAPILLARY MUCINOUS NEOPLASMS
(MD-IPMNS): THE DEVELOPMENT AND
VALIDATION BASED ON A 7-YEAR
SINGLE CENTER DATABASE

H. Y. Zhang, Y. T. Li and M. H. Dai

Peking Union Medical College Hospital, Chinese Acad-
emy of Medical Sciences & Peking Union Medical Col-
lege, China

Introduction: Surgical indications for MD-IPMN remain
controversial due to the risk of pancreatic surgical pro-
cedure. Previous guidelines and predictive models were
mainly focused on branch duct type IPMNs(BD-IPMNs5)
and have been relatively insufficient for both development
and independent validation.
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Method: IPMN patients who had undergone resection were
collected retrospectively between 2013 and 2019. Patients
were separated into MD-IPMN and BD-IPMN based on
preoperative imaging. 177 MD-IPMN patients were finally
enrolled and divided into training subset and test subset.
Logistic regression modeling was used to develop model
for identifying low-risk(low-/intermediate-grade dysplasia)
or high-risk(high-grade dysplasia or invasive carcinoma)
disease. The test subset was used for validating model by
AUC, Brier’s Score and C-index.

Results: We identified 203 IPMN patients underwent
resection[MD:193(95.1%), BD:10(4.9%)]. 12 loss-pathol-
ogy-patients were excluded. In MD-group, high-risk was
present in 103 patients(53%) which is comparable to 74
low-risk patients(47%). MD-IPMN predictive nomogram
was developed on the training set(70%, 124 patients) and
validated on the test set(30%, 53 patients). The significant
risk factor associated with high-risk disease including the
presence of enhancing nodule(P=0.036), mural nodu-
le(P=0.03), main-duct diameter(P=0.004) and the abnormal
of CA19-9 value(P=0.028). Other potential risk factors
including age, time since detection and cyst size. Brier’s
Score were 0.092 and 0.152, C-indexes were 0.94 and 0.85
on training and independent validation sets, respectively;
AUCs were 0.916 and 0.856, respectively.

Conclusions: We present an independently validated
nomogram for the prediction of MD-IPMNs malignant risk
which thereby improve the identification of high-risk pre-
cursor and help avoid unnecessary damage by redundant
surgical procedure.
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Figurel(A): The predictive nomogram for MD-IPMNs; 1(B) The ROC curve of validation in
training group; 1(C) The ROC curve of independent validation in test group,
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OP02-05

COMPARISON OF PERFORMANCE
BETWEEN MACHINE LEARNING
TECHNIQUE AND LOGISTIC
REGRESSION IN TERMS OF RISK
PREDICTION FOR MALIGNANCY OF
THE INTRADUCTAL PAPILLARY
MUCINOUS NEOPLASM OF PANCREAS

J.S. Kang', C. Lee”, Y. Han', Y. J. Choi', Y. Byun',
H. Kiml, W. Kwonl, T. Park” and J. -Y. Jangl
1Surgery and Cancer Research Institute, Seoul National
University College of Medicine, and 2Interdisciplinary
Program in Bioinformatics, Seoul National University,
Republic of Korea

Background: Most nomograms predicting malignant
intraductal papillary mucinous neoplasm (IPMN) of
pancreas were developed based on the logistic regression
(LR) analysis. This study was to develop a prediction
model using machine learning (ML) and compare the per-
formances between ML and LR model.

Method: This was a multi-national, multi-institutional,
retrospective study. Malignant [IPMNs were defined as
those with high grade dysplasia and associated invasive
carcinoma. Auto ML technique was utilized in R program.
Six algorithms of ML (XG boost, deep learning, distributed
random forest, generalized linear mode, gradient boosting
machine, stacked ensemble [SE]) were utilized and
compared. The algorithm which had the best performance
was selected, and the performances of ML algorithm and
LR model were compared.

Result: The total of 3,096 patients were enrolled. The pa-
tients were divided into model development set and
external validation set with ratio of 2:1. In a multivariate
LR, age, sex, main duct diameter, cyst size, mural nodule,
and tumor location were independent risk factors for ma-
lignant IPMN. LR model consisted of these factors. Of the
six algorithms, SE had the highest area under the receiver
operating curve (AUC) in the internal validation (AUC,
0.742). The performances were comparable between ML
and LR models in the external validation (AUC, 0.725 vs.
0.721).

Conclusion: The performance of LR model was compa-
rable to that of ML. The LR model would be more practical
because of its clinical convenience.
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OPO03 - Pancreas: Tumours

OP03-01

INCIDENCE AND PROGNOSIS OF
PATHOLOGIC COMPLETE RESPONSE
FOLLOWING NEOADJUVANT
THERAPY FOR PANCREATIC DUCTAL
ADENOCARCINOMA

J. Cloyd', C. Shen’, M. Dillhoff’, A. Manilchuk’,
T. Pawlik” and A. Tsung”
1Surgery, and *The Ohio State University, United States

Introduction: Neoadjuvant therapy (NT) is increasingly
utilized for patients with pancreatic ductal adenocarcinoma
(PDAC). While a pathologic complete response (pCR) to
NT has been shown to be an important prognostic factor in
single-institution studies, the incidence, characteristics, and
outcomes of pCR have not been investigated in a popula-
tion-based cohort.

Methods: Patients with localized PDAC and known cT and
pT stage who received NT prior to pancreatectomy were
identified using the National Cancer Database from 2004-
2016. The clinical, demographic, socioeconomic, and
hospital-related characteristics as well as long-term out-
comes of patients who did and did not experience pCR
were compared.

Results: Among 7,902 patients who underwent NT prior to
pancreatectomy, 244 (3.1%) experienced a pCR while
7,658 (96.9%) did not. Patients who experienced a pCR
were younger (62.6 vs 63.9 years, p< 0.05), had a longer
duration of NT (200.5 vs 141.9 days, p< 0.001), and were
more likely to have advanced cT stage (T4: 26.2% vs
14.6%, p< 0.001), cNO stage (72.4% vs 66.4%, p< 0.05)
and to have received preoperative radiation (67.6% vs
47.3%, p< 0.001). Median overall survival (OS) was
longer among patients who experienced pCR compared to
those who did not (76.6 vs 26.0 months, p< 0.001)
(Figure). On multivariate cox regression, a pCR was the
strongest predictor of improved OS (HR 0.43, 95% CI
0.32-0.58).

Conclusions: A pCR following NT for PDAC occurs
infrequently but is associated with significantly improved
OS. Better predictors of response to NT and more effective
preoperative regimens should be aggressively sought.
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40% 60% 80% 100%

20%

0%
!

T T T T T T T T T T T
0 12 24 36 48 60 72 84 96 108 120
Months after Surgery
Number at risk
no-PCR 6089 3444 1150 441 140 46 17
PCR 188 137 58 29 10 1 0

Overall Survival of Pathologic Complete Response

OP03-04

THE TUMOR BURDEN AND IMMUNE
DYNAMIC CHANGES IN PANCREATIC
CANCER LIVER METASTASIS

H. Yin, N. Pu and W. Wu
Zhongshan Hospital, Fudan University, China
Background: The prognosis of the patient with pancreatic
cancer liver metastasis is very poor. Investigating the dy-
namic changes of pancreatic cancer (PC) liver metastasis
may contribute to alleviate PC liver metastasis progression.
Methods: Murine pa

ncreatic cancer cell line Panc02 was transfected with
GFP protein as tumor marker. 3%10° Panc02%" */mouse
were injected into spleen to establish PC liver metastasis
animal model. In 1 hour and Dayl, 5, 10, 20, 35 after the
operation, four mice were sacrificed and their liver were
embedded into paraffin. Immunohistochemistry were uesd
to evaluate the tumor burden and infiltrating CDS*T cell.
Results: In 1 hour after operation, the tumor cells evenly
distributed in liver. The tumor burden of liver metastasis
slightly increased in Day5-10 and the distribution of the
metastasis became clumped. In Day20, no metastasis was
found in some mice but some had large patchy metastasis in
their liver. In Day35, some had “normal” liver and some
had nodular metastasis in the liver. No obvious character-
istic distribution of CD8'T cell was found in lhour and
Day1 group. In Day5 CD8™T cells distributed in the edge of
the metastasis. In Day10, CD8*T cells reached the peak and
infiltrated in the center of metastasis. In Day20 and Day35
groups, those who had nodular liver metastasis obviously
had lower CD8*T cell infiltration.
Conclusions: Single pancreatic cancer cell successfully
developing into nodular liver metastasis is the result of
cancer cell and host interaction. Intervening the tumor
microenvironment in early stage of metastasis may help
reduce PC liver metastasis.

OP03-05

CLINICAL IMPACT OF ATRX, TSC2,
AND PTEN EXPRESSION ON
PROGNOSIS IN PATIENTS WITH
GRADE 1 AND 2 PANCREATIC
NEUROENDOCRINE TUMOR

K. Okano', J. Uemura', M. Oshima', H. Suto', Y. Ando',
H. Matsukawal, K. Kadota® and Y. Suzuki'

! Gastroenterological Surgery, and 2Pathology, Kagawa
University, Japan

Objective: The goal of this retrospective study was to
clarify the clinical implications of immunohistochemically
detected protein expression for genes that are frequently
mutated in pancreatic neuroendocrine tumors (PNETS).
Background: The clinical management of PNETSs is hin-
dered by their heterogenous biological behavior. Whole-

exome sequencing recently showed that five genes (DAXX/
ATRX, MENI1, TSC2, and PTEN) are frequently mutated in
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PNETs. However, the clinical implications of the associ-
ated alterations in protein expression remain unclear.
Methods: We collected Grade 1 and 2 (World Health Or-
ganization 2017 Classification) primary PNETs samples
from 100 patients who underwent surgical resection.
ATRX, DAXX, MEN1, TSC2, and PTEN expression were
determined immunohistochemically to clarify their re-
lationships with prognosis and clinicopathological findings.
Results: Kaplan-Meier analysis indicated that loss of TSC2
(n=58) or PTEN (n=37) was associated with significantly
shorter overall survival, and that loss of TSC2 or ATRX
(n=41) was associated with significantly shorter recurrence-
free survival. Additionally, loss of ATRX or TSC2 was
significantly associated with nodal metastasis. In a multi-
variate analysis, combined loss of TSC2 and ATRX (n=31)
was an independent prognostic factor for shorter recur-
rence-free survival (hazard ratio 10.1, 95% confidence in-
terval 2.1-66.9, p=0.003) in G2 PNETs.

Conclusions: Given the widespread availability of immu-
nohistochemistry, loss of ATRX, TSC2, and PTEN
expression might be useful as a method of clarifying the
behavior of Grade 1 and 2 PNETs in routine clinical
practice. Combined loss of TSC2 and ATRX had an
especially strong, independent association with shorter
recurrence-free survival in patients with G2 PNETs.

OP03-06

GEOGRAPHIC VARIATION IN
ATTITUDES REGARDING LOCALLY
ADVANCED PANCREATIC CANCER
MANAGEMENT

A. B. Blair', B. Reames’, R. Krell’, A. Ejaz*, M. Falconi’,
C. Wolfgang®, M. Weiss’, C. Are® and J. He®

ISurgery, Johns Hopkins Hospital, 2Surgery, University of
Nebraska Medical Center, 3Brooke Army Medical Center,
*Ohio State University, Wexner Medical Center, >’IRCCS
San Raffaele Hospital, Italy, SJohns Hopkins University
School of Medicine, "Northwell Health, and 8University of
Nebraska Medical Center, United States

Introduction: Studies suggest attitudes regarding man-
agement of locally advanced pancreas cancer (LAPC) vary
widely. We sought to examine the influence of geographic
practice location on attitudes regarding LAPC
management.

Methods: An electronic survey was distributed by email to
an international cohort of pancreas surgeons. Data collected
included practice characteristics, preferences for manage-
ment, and 6 vignettes (with videos of post-neoadjuvant
imaging) to assess attitudes regarding eligibility for
exploration. Descriptive and comparative statistics were
used to examine differences in attitudes across geographic
locations.

Results: A total of 153 eligible responses were received
from 4 continents: North and South America (NSA, N=94,
61.4%), Europe (EUR, N=25, 16.3%), and Asia (N=34,
22.2%). Neoadjuvant chemotherapy is always recom-
mended by a majority of participants in NSA (81.9%) and
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EUR (68.0%), but a minority in Asia (47.1%, P=0.001).
The preferred duration of neoadjuvant chemotherapy also
varies: participants from Asia commonly prefer 2 months
(61.8%), while NSA participants prefer 4 months (52.1%),
and responses from EUR were mixed(P=0.006). Partici-
pants from Asia are less likely to consider isolated liver
(Asia: 67.6% vs. NSA: 90.4% vs. EUR: 72.0%; P< 0.005)
or lung (Asia: 61.8% vs. NSA: 88.3% vs. EUR:72.0%; P<
0.005) metastases contraindications to exploration, and
consequently had a greater propensity to consider explo-
ration in a vignette of oligometastatic disease (56.7%, vs.
NSA: 25.6% and EUR: 43.5%,P=0.007).

Conclusions: In an international survey of pancreas sur-
geons, attitudes regarding LAPC management varied
widely across geographic locations of practice. This vari-
ation highlights the need for evidence-based guidelines
regarding the optimal management of LAPC.

OP03-07

DISCOVERY PROTEOMIC ANALYSIS
OF PANCREATIC TUMOR TISSUE TO
IDENTIFY BIOMARKERS FOR THE
PREDICTION OF RESPONSE TO
NEOADJUVANT CHEMOTHERAPY

S. Sahnil, C. Nahm], C. Krispz, M. Molloyl, S. Maloneyl,
M. Itchins', A. Gill', J. Samra' and A. Mittal'

The University of Sydney, Australia, and 2 University
Medical Center Hamburg, Germany

Introduction: Neoadjuvant chemotherapy (NAC) has been
of recent interest as an alternative to upfront surgery
followed by adjuvant chemotherapy in patients with
pancreatic ductal adenocarcinoma (PDAC). However, a
subset of patients does not respond to NAC and may have
been better managed by upfront surgery. Hence, there is an
unmet need for accurate biomarkers for predicting NAC
response in PDAC. We aimed to identify upregulated
proteins in tumor tissue from poor- and good-NAC
responders.

Methods: Tumor and adjacent pancreas tissue samples
were obtained following surgical resection from NAC-
treated PDAC patients. SWATH-MS proteomic analysis
was performed to identify and quantify proteins in tissue
samples. Statistical analysis was performed to identify
biomarkers for NAC response. Pathway analysis was
preformed to characterize affected canonical pathways in
good- and poor-NAC responders.

Results: A total of 3156 proteins were identified, with 19
being were significantly upregulated in poor-responders
compared to good-responders (logpratio >2, p< 0.05).
Those with the greatest ability to predict poor-NAC
response were GRP78, CADMI1, PGES2 and RUXF.
Notably, canonical pathways that were significantly upre-
gulated in good-responders included acute phase signalling
and macrophage activation, indicating a heightened
immune response in these patients.

Conclusion: A novel biomarker signature for poor-NAC
response in PDAC was identified.
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OP03-09

COMPARATIVE BIOINFORMATICAL
ANALYSIS OF PANCREATIC HEAD
CANCER AND PANCREATIC BODY/
TAIL CANCER

L. Yin', L. Xiaoz, Y. Gaol, G. Wang', H. Gaol, Y. Pengl,
Y. Miao', K. Jiang' and Z. Lu'

!Pancreas Center, The First Affiliated Hospital of Nanjing
Medical University, and *First School of Clinical Medi-
cine, Nanjing Medical University, China

Introduction: The clinical differences between pancreatic
head cancer and pancreatic body/tail cancer have been
noticed for a long time. This study is to explore the bio-
logical disparities between these two from a bioinformatical
perspective.

Methods: RNA-seq, mutation and clinical data were
downloaded and collected from The Cancer Genome Atlas
(TCGA), FireHose and CBioPortal. The patients were
divided into 146 cases of pancreatic head cancer and 28
cases of pancreatic body/tail cancer. Then survival analysis
was performed. DEGs were screened by R package
Deseq2. Gene Ontology (GO), Kyoto Encyclopedia of
Genes and Genomes (KEGG) and protein-protein interac-
tion (PPI) were then carried out by DAVID and String. R
package maftools and GenVisR were applied to analyze
frequently-mutated genes and mutant-allele tumor hetero-
geneity (MATH) of PDAC.

Results: Survival of patients with pancreatic body/tail
cancer was better than those with pancreatic head cancer
(median survival, 24.05 vs 19.45 months, p= 0.048). And
496 significant DEGs were identified including 253 down-
regulated genes and 243 up-regulated genes. And there
were 13 Go terms (4 biological processes, 6 cellular com-
ponents and 3 molecular functions) and 3 KEGG pathways
(Pancreatic secretion, Fat digestion and absorption, Protein
digestion and absorption) (FDR< 0.05). MATH scores of
pancreatic body/tail cancer were higher than pancreatic
head cancer, while chi-square test of top 10 frequently-
mutated genes showed little difference between them.
Conclusion: There were prognostic and genetic differences
between pancreatic head cancer and pancreatic body/tail
cancer. PDAC originated from different location may have
different biological natures and should be considered with
different management.

OP03-10

EFFICIENT TARGETED THERAPY FOR
PANCREATIC CANCER USING
NANOSYSTEM AND FOCUSING ON THE
SUPPRESSION OF PANCREATIC
STELLATE CELL ACTIVATION

S. Matsumoto, K. Nakata, N. Ikenaga, S. Date, W. Guan,
A. Sagara, K. Ohuchida, T. Ohtsuka and M. Nakamura

Department of Surgery and Oncology, Graduate School of
Medical Sciences, Kyushu University, Japan

Introduction: Pancreatic cancer is characterized by
remarkable desmoplasia which causes poor drug delivery
and resistance to anticancer therapy. Pancreatic stellate
cells (PSCs) play a key role in construction of such tumor
environment and enhance the malignancy of pancreatic

cancer cells. We have previously reported PSC activation
was suppressed by inhibiting autophagy of PSC using a
lysosomal inhibitor, chloroquine (CQ). However, CQ re-
quires high dosage to be effective in vivo. In this study, we
developed nanoparticle-based drug delivery system (DDS)
and evaluated its availability in the tumor-bearing mouse
model.

Methods: Poly lactic-co-glycolic acid (PLGA) was used as
a DDS carrier. The PLGA nanoparticles were loaded with
ICG (Nano-ICG) or CQ (Nano-CQ). The accumulation of
Nano-ICG in pancreatic tumor was evaluated by in vivoi-
maging system (IVIS). The effects of CQ, Nano-CQ, or the
combination of these agents and gemcitabine (GEM) on the
activation of PSC and tumor growth were investigated in
the orthotopic xenograft mouse model.

Results: Nano-ICG showed pancreatic tumor-specific
accumulation and persisted for more than one week after
administration. No obvious accumulation was observed in
other major organs including liver, kidney, and normal
pancreatic tissue. The fraction of activated PSC was
significantly decreased in Nano-CQ group compared to the
control group. The combination of Nano-CQ and GEM
showed the best ability to restrain tumor progression among
all the groups.

Conclusion: Our PLGA-based nanosystem was considered
to be a promising DDS for the treatment of pancreatic
cancer and nano-CQ could enhance the efficacy of anti-
cancer drugs.

OP03-11

LYMPH NODE RATIO AS PREDICTOR
OF SURVIVAL IN PATIENTS WITH
RESECTED PANCREATIC DUCTAL
ADENOCARCINOMA

G. -R. Joliat"?, 1. Labgaa', J. Sulzer’, D. Vrochides®,

A. Zerbi4’5, G. Napp04, J. Perinel(’, M. Adham(’,

S. van Roessel7, M. Besselink’, J. S. D. Mieogx, J. Groenx,
N. Demartines' and M. Schifer'

]Department of Visceral Surgery, Lausanne University
Hospital CHUV, Lausanne, °Graduate School for Health
Sciences, University of Bern, Bern, Switzerland, 3Division
of Hepatobiliary and Pancreatic Surgery, Carolinas
Medical Center, Charlotte, United States, ?Humanitas
Cancer Center - IRCCS, 5Department of Biomedical Sci-
ences, Humanitas University, Milan, Italy, 6Department of
Digestive Surgery, Edouard Herriot Hospital, Lyon,
France, 7Department of Surgery, Cancer Center Amster-
dam, Amsterdam UMC, University of Amsterdam,
Amsterdam, and SDepartment of Surgery, Leiden Univer-
sity Medical Center, Leiden, Netherlands

Introduction: Lymph node ratio (LNR) was proven to be
predictive of survival in several gastrointestinal cancers. Its
predictive role in pancreatic ductal adenocarcinoma
(PDAC) remains unknown. This study aimed to assess if
LNR predicted overall survival (OS) after pancreatoduo-
denectomy for PDAC.

Method: Data were collected from six international tertiary
centers. Patients with PDAC who underwent upfront
pancreatoduodenectomy were included (2000-2018). LNR
(positive lymph nodes/harvested lymph nodes) was calcu-
lated for all patients based on pathology reports. Prognostic
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OS factors were assessed using multivariable Cox
regression.

Results: In total, 1513 patients were included. Ninety-day
mortality rate was 5.9% (89/1513). Lymph node invasion
(pN+) was present in 1175 patients (77%). Median number
of harvested lymph nodes and positive lymph nodes were
18 (IQR 12-24) and 3 (IQR 2-6). Median LNR was 0.148
(IQR 0.042-0.333) in the entire cohort and 0.214 (IQR
0.107-0.372) in pN+ patients. Best LNR threshold to pre-
dict OS in pN+ patients was 0.043 (C-index 0.562). A total
of 368 and 1101 patients had LNR< 0.043 and
LNR>0.043 (44 missing data). Patients with LNR>0.043
had worse median OS (23 vs. 50 months, p< 0.001). On
multivariable analysis, LNR was an independent OS pre-
dictor (HR 4.7, 95% CI 1.1-19.2, p=0.033). In the pN+
group, patients with LNR>0.043 also had worse median
OS (23 vs. 44 months, p=0.037). In N1 and N2 subgroups,
LNR was also an independent OS predictor.
Conclusions: In this international, multicenter cohort
study, LNR was a strong independent prognostic factor of
OS in patients with PDAC who underwent pancreatodu
odenectomy.

OP03-12

USE OF DEEP LEARNING TO PREDICT
TUMOR RESPONSE TO NEOADJUVANT
THERAPY IN PANCREATIC
ADENOCARCINOMA: PURE AND
HYBRID MODELLING

M. Watson, M. Baimas-George, K. Murphy, R. Pickens,
D. Iannitti, J. Martinie, E. Baker, D. Vrochides and

L. Ocuin

Division of HPB Surgery, Carolinas Medical Center,
United States

Introduction: Neoadjuvant chemotherapy (NAC) is a
growing treatment of pancreatic adenocarcinoma (PDAC)
however, determining response to NAC is difficult from
preoperative imaging. Our hypothesis is that a deep
learning model can be used to predict tumor response to
neoadjuvant therapy.

Method: Patients with PDAC that received NAC before
pancreaticoduodenectomy between November 2009 and
February 2019 were identified. Computed tomography
(CT) images of the entire pancreas with Smm width were
obtained. Patients were grouped by CAP-TRG grade (0-2
good response vs 3 poor response). Images were used to
train a convolutional neural network (CNN) deep learning
model (LeNet-type). Image augmentation was used to in-
crease the number of images available for model creation
and validation.

Results: 81 patients were identified, 35 patients with good
response (333 images) and 46 patients with poor response
(443 images). A "training set” of 80% of patient images
(n=65) was used to create the deep learning model. The
model had good internal validity (100%) with loss function
< 0.02. The "testing set” of 20% of patient images (n=16)
was analyzed with the trained model. The AOC was 0.7383
(p< 0.0001) with Brier statistic of 0.2347. The same pro-
cedure was used to analyze patients with >10% reduction in
CA19-9 after NAC (n=51). This improved the model with
AOC of 0.7846 (p< 0.0001) and Brier statistic of 0.1735.
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Conclusion: Deep learning can be used to predict response
to NAC for patients with PDAC from imaging or CA19-9
response. Further model improvements are needed before
widespread clinical application.

OP03-13

CONDITIONAL SURVIVAL DURING
FOLLOW-UP AFTER RESECTION FOR
PANCREATIC CANCER: A
POPULATION-BASED STUDY AND
PREDICTION MODEL

A. Latenstein, S. van Roessel, L. van der Geest,

J. Wilmink, M. Besselink and Dutch Pancreatic Study
Group

Amsterdam UMC, Location AMC, Netherlands

Background: Conditional survival is the survival proba-
bility after already surviving a predefined time period. This
may be informative during follow-up, especially when
adjusted for tumor characteristics. Such prediction models
for patients with resected pancreatic cancer are lacking and
therefore conditional survival was assessed and a nomo-
gram predicting 5-year survival at a predefined period after
resection of pancreatic cancer was developed.

Methods: This population-based study included patients
with resected pancreatic ductal adenocarcinoma from the
Netherlands Cancer Registry (2005-2016). Conditional
survival was calculated as the median and the probability of
surviving up to 8 years in patients who already survived 0-5
years after resection using the Kaplan-Meier method. A
prediction model was constructed.

Results: Overall, 3,082 patients were included with a
median age of 67 years. Median overall survival was 18
months (95%CI 17-18 months) with a 5-year survival of
15%. The 1-year conditional survival (i.e. probability to
survive the next year) increased from 55% to 74% to 86%
at 1, 3, and 5 years after surgery, respectively. The median
overall survival increased from 15 to 40 to 64 months at 1,
3, and 5 years after surgery, respectively. The prediction
model demonstrated that the probability to achieve 5-year
survival at 1 year after surgery varied from 1-58%
depending on patient- and tumor characteristics.
Conclusions: This population-based study showed that
one-year conditional survival was 55% one year after
resection and 74% three years after resection in patients
with pancreatic cancer. The prediction model is available
via www.pancreascalculator.com to inform patients and
caregivers.

OP03-14

PROGNOSTIC VALUE OF TP53,
CDKN2A/P16 AND SMAD4/DPC4 IN
RESECTED LOCALLY ADVANCED
PANCREATIC CANCER

N. Napoli, E. F. Kauffmann, C. Cacace, F. Menonna,

S. Tacopi, V. G. Perrone, A. Tudisco, F. Vistoli and

U. Boggi

Division of General and Transplant Surgery, University of
Pisa, Italy
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Introduction: Prognostic factors are needed in patients
with locally advanced pancreatic cancer (LAPC). We
herein evaluate the prognostic impact of TP53, CDKN2A/
pl6é and SMAD4/DPC4 in patients who received a
pancreatectomy with arterial resection (P-Ar) for LAPC.
Methods: Gene status was immunohistochemically
assessed in patients operated between 2000 and 2017,
based on tissue availability. Differences in disease specific
survival (DSS) and disease free survival (DFS) between
patients with positive and negative status were calculated
by using Kaplan-Meier curves and Log-rank test. Rela-
tionship between preoperative features and genes expres-
sion was evaluated by using logistic regression.

Results: Among 99 P-Ars, 38 patients were eligible for this
study. The superior mesenteric artery was resected in 16
(42.1%) patients and the celiac axis/hepatic artery in 26
(68.4%) patients. Median DSS and DFS were of 25.3 (14.2-
74) and 12.8 (10.3-22) months, respectively. Abnormal
immunolabeling of TP53 was present in 21 (55.2%)
LPACs. Loss of pl6 and SMAD4 was identified in 23
(60.5%) and 22 (57.9%) LPACs, respectively. DSS and
DFS were longer in patients with positive SMAD4, positive
pS3 and loss of pl6 (table 1). Association of loss of
SMAD4 with abnormal labelling of p53 and p16 expres-
sion resulted in shorter DSS (13.3 vs. 26.7 months, p=0.03)
and DFS (10.3 vs 15 months, p=0.01). Preoperative level of
Ca 15.3 correlated with SMAD4/DPC4 (p=0.01) and worst
prognosis (p=0.24).

Conclusion: Positive SMAD4 and p53 and negative pl6
predicted survival in a cohort of 38 patients with LAPC
following P-Ar. More patients are required to validate our
results.

Table 1~ Medlan disease specific survival and progression free survival In patients with LA- PDAC based on SMAD4/DPC4,
CDKN2A/p16, and TPS3 status

SMAD 4/0PC4 COKN2A/P16 53

Intact Loss » Positive  Negative  p Normal  Abnormal
oss 267 043 188 753 088 ) 188 037
(20.9-39) (13.3-NA)  (15.7-74)

(15.7-NA) (14-74)
077

16 7 12 15 16 1
(10821)  (8.1-59.6) (95-187)  (12:22) (108-219)  (103-22)

OP03-17

PANCREATIC CANCER RISK
PREDICTION MODEL USING A MULTI-
BIOMARKER PANEL

Y. J. Choi', W. Yoon’, Y. Han', H. Kim', W. Kwon',
A. Lee3, J.-Y. Jang1 and T. Park”

IDepartment of Surgery, Seoul National University Hos-
pital, 2Research Institutes of Basic Science/Seoul National
University, 3Seoul National University Hospital, and
4Department of Statistics, Seoul National University, Re-
public of Korea

The pancreatic ductal adenocarcinoma (PDAC) has dismal
survival rate due to late detection. Thus, many researches
have been tried to discover diagnostic biomarkers for early
detection of PDAC. Previously, we developed the triple
marker panel, including leucine-rich alpha-2 glycoprotein
(LRGY1), transthyretic (TTR), and CA 19-9, with sensitivity
of 82.5%; specificity of 92.1% !. Now, in this study, using
this panel, we were to discover a risk prediction model for
pancreatic cancer for early diagnosis with the enzyme-
linked immunosorbent assay (ELISA). There were 744

samples assessed with ELISA, including PDACs (n=396)
and normal samples (n=348). We proposed a risk predic-
tion model with machine-learning method, logistic regres-
sion (LR), and compared it with support vector machine
(SVM) and random forest (RF). To commercialize this
model, we searched two optimal thresholds to distinguish
three risk groups (high, intermediate, and low) that reliably
satisfy four measurements, negative predictive value
(NPV), positive predictive value (PPV), sensitivity (SEN),
and specificity (SPE), simultaneously greater than 0.95%.
The Pearson correlation between the triple marker panel
examined with ELISA and the individual marker panel
examined with ELISA ! was 0.884. The risk prediction
model distinguished pancreatic cancer from normal in-
dividuals with AUC 0.935. The thresholds in between low,
intermediate and high groups were 0.11 and 0.77, that
satisfied NPV 95.15%, PPV 97.55%, SEN 97.55%, and
SPE 95.15%.We first validated reproducibility of the per-
formance of the triple marker panel in this study. And our
risk prediction model for pancreatic cancer achieved high
accuracy prediction, which can be easily used in the clinic.

OP03-18

MOLECULAR PROFILING PRACTICES
IN PANCREATIC ADENOCARCINOMA:
ACADEMIC VERSUS COMMUNITY
PROVIDERS

C. Chung', R. Galvin’, E. Achenbach® and S. Sen’
'General Surgery, Swedish Medical Center, ’General
Surgery, HCA Swedish Medical Center, and 3Sarah
Cannon Research Institute at HealthONE, United States

Introduction: Molecular profiling is currently being
explored as a tool for selecting patients in targeted therapy
clinical trials and to determine prognosis for patients with
pancreatic adenocarcinoma (PDAC). Noninvasive molec-
ular profiling strategies are critical given the invasiveness
of obtaining tissue biopsies. We examined the practice
patterns of academic versus community providers in rela-
tion to molecular profiling practices and PDAC.
Methods: We evaluated eighty-two patients referred to a
tertiary clinic center to analyze patterns of molecular
profiling in patients with metastatic PDAC prior to referral.
Results: A total of 42/82 (51%) were men, median age
being 66 years (range 40-85). 62% (51/82) of patients were
referred from the community, 25% (21/82) academic, and
7% (6/82) self-referred. 48% received profiling prior to
referral, 30/51 (58%) community and 10/21 (47%) aca-
demic. FoundationOne was the most commonly ordered
test with 21/82 (25%), and Guardant the second most
common with 8/82, (9%). Six patients (7%) received both
Guardant and Foundation one testing, and 3/82 (3%)
received Caris MiProfile. One received a Mocha assay and
one the Ascend/Clarient Fish. Another was self-referred,
the test ordered by the primary care physician.
Conclusion: This study analyzes practice patterns of
PDAC and the use of molecular profiling in Denver,
Colorado. Both academic and community providers were
found to order profiling about half of the time, with
FoundationOne being the most common. Further research
is needed to determine which factors affect ordering and
impact on trial enrollment and survival.
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OP03-19

CONTROVERSIAL ONCOLOGIC
BENEFIT OF ADJUVANT THERAPY FOR
AMPULLARY CANCER: A PROPENSITY
SCORE MATCHED ANALYSIS

H. Kim, W. Lee, K. B. Song, J. H. Lee, D. W. Hwang and
S. C. Kim

Division of Hepatobiliary and Pancreatic Surgery,
Department of Surgery, University of Ulsan College of
Medicine, Asan Medical Center, Republic of Korea

Background: Although surgical treatment is the main stay
for ampullary cancer(AC), the role of adjuvant chemo-
therapy for better prognosis is not confirmed yet.
Methods: AC patients who underwent pancreaticoduode-
nectomy were included between 2011 and 2019. Survival
and recurrence were compared between observation(OB)
and adjuvant chemotherapy(CTx) group after propensity
score matching(PSM) using perioperative variables.
Results: Of 476 patients, OB group showed larger tumor
size(2.1 vs 1.8cm, p=0.002), higher T stage(1,2 vs 3,4; 55.8
vs 19.0%.,p< 0.001), N stage(0 vs 1; 58.3 vs 18.4%,p<
0.001) using AJCC 7th, poor differentiation(17.5 vs
6.8%,p< 0.001), lymphovascular invasion (LVI) (83.5 vs
30.1%,p< 0.001), perineural invasion(PNI) (44.3 vs
13.4%,p< 0.001), and high carbohydrate antigen 19-9 >37
IU/L (42.2 vs 26.7%,p=0.006) compared with OB group
before PSM. Median follow up period was 33.4months.
The 5-year overall survival(OS) (68.8 vs 60.3%,p=0.005)
and recurrence free survival(RFS) rate(71.5 vs 42.2%,p<
0.001) showed poor prognosis in CTx group compared OB
group before PSM. Higher N stage(Hazard ratio[HR]
3.592, 95% confidence interval(CI) 1.822-7.082,p<
0.001), tumor size 9HR 1.294, 95% CI 1.044-
1.605,p=0.019), LVIHR 2.126, 95% CI 1.180-
3.830,p=0.019) PNI (HR 1.935, 95% CI 1.206-
3.103,p=0.006), were prognostic factors for OS. After
PSM, perioperative outcomes were comparable. In onco-
logic outcomes, the 5-year OS(65.7 vs 62.6%, p=0.659)
and RFS(48.7 vs 56.1%, p=0.741) rate was not different
between OB and CTx groups even after stratified tumor
stage.

Conclusion: The patients with adjuvant chemotherapy
showed comparable oncologic outcome compared the pa-
tients without adjuvant therapy. Large study will give us
confirmative results of role of adjuvant therapy for
ampullary cancer.

OP03-20

RELATION BETWEEN QUALITY OF
LIFE AND SURVIVAL IN PATIENTS
WITH PANCREATIC AND
PERIAMPULLARY CANCER: A
MULTICENTER COHORT ANALYSIS

T. Mackaxl, A.E. J. Latenstein], L. G. van der Geestz,
M. G. Besselink', H. W. M. van Laarhoven' and Dutch
Pancreatic Cancer Group (DPCG)

! Amsterdam UMC, AMC, and Netherlands Comprehen-
sive Cancer Organisation (IKNL), Netherlands

Background: A relation between quality of life (QoL) and
survival has been demonstrated for several types of cancer,
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yet is unclear for patients with pancreatic/periampullary
cancer.

Methods: Analysis of QoL data from a prospective
multicenter patient reported outcome registry in patients
with pancreatic/periampullary carcinoma registered in the
nationwide Netherlands Cancer Registry (2015-2018).
Baseline and delta QoL (i.e. baseline - three months) was
assessed with the Happiness, EORTC QLQ-C30 and QLQ-
PAN26 questionnaires. The relation between QoL and
survival was assessed with Cox regression models and
additional prognostic value of separate items with Nagel-
kerke’s R? .

Results: For the baseline and delta analyses, 233 and 148
patients were available. The majority had pancreatic
adenocarcinoma (n=194, 83.3%), stage III disease (n=77,
33.0%), with a median overall survival of 13.6 months.
Multivariate analysis using baseline scores, indicated
several scales to be of prognostic value for the total cohort
(i.e. happiness today, role functioning, diarrhea, pancreatic
pain, body image, all P < 0.05) and for patients without
resection (i.e. satisfaction with life, physical/cognitive
functioning, summary score, fatigue, pain, constipation,
diarrhea, body image, all P < 0.05). Except for diarrhea, all
QoL items accounted for >5% of the additional explained
variance. Multivariate analysis using delta QoL revealed
that only constipation was of prognostic value for the total
cohort.

Conclusion: In a multicenter cohort of patients with
pancreatic/periampullary carcinoma, QoL scores predicted
survival, regardless of patient, tumor and treatment char-
acteristics. QoL scores may thus be used for shared deci-
sion making regarding disease management and choice of
treatment.

OP03-21

PREVENTING DELAYED GASTRIC
EMPTYING AFTER WHIPPLE’S
PROCEDURE - ISOLATED ROUX LOOP
RECONSTRUCTION WITH
PANCREATICO-GASTROSTOMY

V. Bansall, P. Oml, A. Krishnal, M. Jainl, A. Baksil,
S. Kumar', P. Gargz, H. Bhattacharjee] and M. Misra®

" Department of Surgical Disciplines, 2Department of
Gastroenterology, AIIMS, and 3Department of Surgical
Disciplines, Mahatma Gandhi University of Medical Sci-
ences, India

Introduction: Although delayed gastric emptying (DGE)
after Whipple’s pancreaticoduodenectomy is not life
threatening and can be treated conservatively, it results in
discomfort and significant prolongation of the hospital stay
and adds on to the hospital costs. To overcome this prob-
lem, we started using the isolated loop technique of
reconstruction along with pancreaticogastrostomy and we
present our series using this technique.

Methods: All consecutive patients undergoing Whipple’s
pancreaticoduodenectomy in a single surgical unit from
January 2009 until December 2018 were included. In the
absence of hepatic and peritoneal metastasis, resection
(Whipple’s procedure) with curative intent was done using
isolated loop technique with pancreaticogastrostomy.
Delayed gastric emptying was assessed clinically and on
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oral gastrograffin study. Bile reflux was also assessed on
clinical parameters and evidence of beefy friable gastric
mucosa on upper GI endoscopy and presence of reflux on
hepatobiliary scintigraphy.

Results: A total of 101 patients were operated using this
technique from January 2009 to December 2018. The mean
operative time was 260.8 & 50.3, and the mean operative
blood loss was 1,068.0 &= 606.1 ml. Mean gastric emptying
time 106.0 £ 6.1 min (89-258 min). 5 out of the 101 (4.9 %)
patients had persistent vomiting in the post-operative
period requiring reinsertion of NG tube. A HIDA scan done
on POD?7 for all patients did not show any evidence of bile
reflux in any of the patients.

Conclusion: Pancreatogastrostomy with isolated loop in
pancreaticoduodenal resection markedly reduces the post-
operative incidence of alkaline reflux gastritis and DGE

OP03-22

PROGNOSTIC VALUES OF SUVMAX
VALUE OF PET/CT AND CA19-9 AS
BIOLOGIC MARKERS IN PATIENTS
WITH PANCREATIC DUCTAL
ADENOCARCINOMA

D. Moon, H. Kim, Y. Byun, Y. Han, Y. J. Choi,

J. S. Kang, W. Kwon and J. -Y. Jang

Department of Surgery, Seoul National University Hospi-
tal, Republic of Korea

Among various prognostic factors of pancreatic cancer,
most of clinical information before surgery is obtained by
imaging modality. However tumor biologic characteristics
also should be considered to decide treatment plan. Purpose
of this study is to evaluate clinical usefulness of preoper-
ative standard uptake value in 18F-fluorodeoxyglucose
positron emission tomography and carbohydrate antigen as
biologic markers for prognosis of resectable pancreatic
ductal adenocarcinoma. 189 patients with pancreatic
adenocarcinoma underwent preoperative FDG-PET testing
were studied. SUVmax was calculated for each primary
lesion. Patients who underwent neoadjuvant chemotherapy,
R2 resection, and sequential resection were excluded.
Analysis about correlation between SUVmax and clinico-
pathologic parameters was performed. C-tree statistical
method was drawn to estimated cutoff values of SUVmax
and CA19-9 for survival rate. Multivariate analysis was
conducted to identify prognostic factors for overall sur-
vival. Median duration of overall survival was 26 months,
five-year survival rate was 22.4%. C-tree analysis revealed
the optimal cutoff values for SUVmax was 5.5 and that of
CA19-9 was 150 about survival rate. When subjects were
divided into three groups according to combination of
SUVmax and CA19-9 values from C-tree (high group,
SUVmax >5.5 and CA19-9>150, intermediate group and
low group, SUVmax<5.5 and CA19-9<150), there was a
significant SYSR difference (5.6%, 24.3% and 36.5%, p <
0.001) The multivariate analysis revealed low BMI and
high SUVmax and venous invasion were prognostic factor
in overall survival. As biologic markers, SUVmax and
CA19-9 are prognostic factors in pancreatic cancer patients.
Especially, patients with high SUVmax and CA19-9 are not
indication to upfront sugery.

OP03-23

CURRENT STATUS AND LONG-TERM
OUTCOME OF NEOADJUVANT
CHEMORADIOTHERAPY FOR
RESECTABLE PANCREATIC CANCER

K. Nakagawa, T. Akahori, K. Nakamura, T. Takagi,
N. Ikeda and M. Sho
Department of Surgery, Nara Medical University, Japan

Introduction: The progress of multidisciplinary treatment
made significant improvement in survival of pancreatic
cancer. However, the efficacy of neoadjuvant treatment for
resectable pancreatic cancer remains to be established. We
evaluated the impact of neoadjuvant chemoradiothrapy
(NACRT) on perioperative and long-term outcome in
resectable pancreatic cancer.

Method: This retrospective study enrolled 295 patients of
resectable pancreatic ductal adenocarcinoma at Nara med-
ical university hospital between 2006 and 2018. One hun-
dred fifty-six patients who preoperatively received full-
dose gemcitabine (IOOOmg/mz) with concurrent radiation
of 54 Gy were analyzed. One hundred thirty-nine patients
who proposed upfront surgery were served as control.
Results: Among 156 patients treated with NACRT, 14
(8.9%) couldn’t undergo pancreatectomy after NACRT
because of distant metastasis in 7, tumor progression in 4
and bad condition in 3. While among 139 patients who
proposed upfront surgery, 7 (5.0%) couldn’t undergo
pancreatectomy at laparotomy because of distant metas-
tasis. In overall survival of patients with resected and
unresected tumor, patients treated with NACRT had better
prognosis than those without (50.2 vs. 32.6M, P=0.017).
Also only for resected tumors, the rate of Grade B/C
pancreatic fistula, abdominal abscess and > Clavien-Dindo
Illa complication were lower in NACRT than control
(P=0.071, P=0.085, P=0.075). Furthermore, lymph node
metastasis (17.6 vs. 51.5%, P< 0.001), and RO resection
rate (91.6 vs. 79.6%, P< 0.001) were favorable in NACRT
group. Moreover, completion of adjuvant chemotherapy
was also higher in NACRT (74.7 vs. 56.1%, P=0.001).
Conclusions: NACRT had a variety of favorable impact in
surgical and prognostic outcomes for resectable pancreatic
cancer.

OP03-24

CDK5 ACTIVATION DRIVES
PANCREATIC NEUROENDOCRINE
TUMORIGENESIS AND IS A
THERAPEUTIC TARGET

A. Carter', J. Bibb', R. Telange', W. Howse',

J. Schrader®, C. Tan®, B. Robinson" and S. ReddXl
Surgery, University of Alabama at Birmingham, United
States, ZGeneral, Visceral, and Thoracic Surgery, Uni-
versity Medical Center Hamburg, Germany, 3Psychiatry,
University of Texas Southwestern Medical Center, United
States, and ‘Cancer Genetics, Kolling Institute of Medical
Research, Australia

Introduction: Pancreatic neuroendocrine tumors(PNET)
are frequently seen with significant morbidity/mortality.
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Most PNET are non-functional, yet existing animal models
are functional. Therefore, they do not accurately recapitu-
late human disease. We hypothesize that Cdk5 activity
(previously shown to be important in other neuroendocrine
diseases) plays a role in PNET pathogenesis and maybe a
therapeutic target.

Methods: Cdk5 expression was quantified in human
PNET(hPNET) tissues. hPNET cell lines were treated with
Cdk5 inhibitors. Bi-transgenic mice were created with
inducible Cdk5 activity under control of the tet-operon.
Growing/arrested tumors were studied for phosphorylation
sites that were upregulated in growing tumors. Short
interfering peptides (SIPs) were generated to these targets
to identify potential downstream signaling pathways.
Results: All hPNET samples tested had increased Cdk5
expression(Figure A). A Cdk4/5 inhibitor(IndolamineA)
affected growth of hPNET cells in a dose-dependent
manner without effecting fibroblasts(Figure B). Cdk4
inhibition(IndolamineB) did not effect these cells. All
transgenic mice developed PNET with most nonfunctional.
Phosphoproteomic analysis identified 50 potential Cdk5
targets upregulated in growing tumors. SIPs to 15 sites
inhibited growth of BON cells but not fibroblasts(Figure D,
top). Six of these sites included known proteins implicated
in human tumorigenesis (but unknown in hPNET). Phos-
phorylation of each was reduced in BON cells with Cdk5
inhibition, implicating each in PNET formation and
growth.

Conclusion: Aberrant Cdk5 activity is seen in all hAPNET
and is a potential therapeutic target. We have created the
first transgenic model of PNET that behaves like human
disease and have identified molecular pathways that are
being activated in PNET.
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A:Cdk5 in hPNET;B:Cdk5 inhibition of PNET;C:Blood sugars of mouse
PNETSs;D:phosphoproteomics

OP03-25

MORPHOLOGICAL PATTERN AND
GENE EXPRESSION ANALYSIS OF
PANCREATIC NEUROENDOCRINE
NEOPLASMS

K. Akahoshi, A. Kudo, S. Watanabe, K. Inoue, H. Ono,
K. Ogawa, S. Tanaka and M. Tanabe

Department of HBP Surgery, Tokyo Medical and Dental
University, Japan
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Background: Pancreatic neuroendocrine neoplasms
(PNEN), a rare occurrence, have been increasing. A method
for evaluating the malignant potential of PNEN is needed.
Thus, we investigated the predictive ability of morpho-
logical pattern using multi-detector computed tomography
(MDCT), and relationship between morphological pattern
and gene expression pattern of PNEN.

Methods: Between 2010 and 2018, 64 patients underwent
surgical resection for PNEN. The primary tumors were
classified based on MDCT into two types: simple nodular
(SN) and multi-nodular (MN). Characteristics of SN and
MN were compared and survival analysis was performed.
Then, genome-wide gene expression analysis of 10 patients
were performed to compare the gene expression differences
of SN and MN.

Results: Of all 64 patients, 43 were SN and 21 were MN.
Compared to SN, MN showed bigger tumor size (median
39mm) and higher Ki 67 index (median 3%). Recurrence-
free survival (RFS) was significantly poorer in MN
compared with SN (p < 0.001) The 5-year RFS of SN and
MN was 95% and 56%, respectively. Of 10 cases who were
performed gene expression analysis (DNA microarray), 5
were SN and 5 were MN. Gene expression profiling
revealed that 22 probes were significantly upregulated in
MN. And, gene set enrichment analysis (GSEA) showed
that the genes grouped to extra cellular matrix receptor
interaction were significantly upregulated in MN.
Conclusions: Morphological pattern of PNEN using
MDCT was related to prognosis of PNEN. MN showed
significantly poorer RFS compared with SN. And, there
were difference of gene expression pattern between SN and
MN.

OP04 - Pancreas: Surgical Outcomes
0OP04-02

LAPAROSCOPIC DISTAL
PANCREATECTOMY SHORTENS
HOSPITAL STAY: RESULTS FROM A
SINGLE-CENTER, RANDOMIZED
CONTROLLED TRIAL (LAPOP)

B. ijmssonl, A. Lindhoff Larssonl, C. Hjalmarssonz’B,
T. Gasslander' and P. Sandstrom'

]Department of Surgery, University of Linkoping,
2Department of Surgery, Blekinge Hospital, and
*?Department of Clinical Sciences, Lund University,
Sweden

Introduction: Nonrandomized retrospective studies have
suggested that laparoscopic distal pancreatectomy (LDP) is
advantageous compared to open (ODP) regarding hospital
stay, blood loss and recovery. The only randomized study is
available shows enhanced functional recovery after LDP.
Methods: Sixty patients, evaluated at a multidisciplinary
tumor board and planed for standard distal pancreatectomy
were prospectively randomized to LDP or ODP in a parallel
group, single-center superiority trial. The primary outcome
was postoperative hospital stay with the hypothesis that
LDP would shorten it.

Results: Fifty-eight patients, 34 male and 24 female, were
assigned to LDP (n=29, mean age 68 years) vs. to ODP
(n=29, mean age 63 years) and included in a intention-to-
treat analysis. The postoperative hospital stay was 5 (IQR
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4-5) days in the LDP group vs. 6 (5-7) days in the ODP
group (P=0.002). Functional recovery was reached after 4
(2-6) vs. 6 (4-7) days (P=0.007), and the operation time was
120 minutes in both groups (P=0.48). Blood loss was
reduced with LDP, 50 (25-150) compared to 100 mL (100-
300) (P=0.018). No difference was found in the compli-
cation rates with 4 vs. 8 patients in the LDP and ODP
groups respectively experiencing complication of Clavien-
Dindo grade 3 or higher. Similarly, the rate of post
pancreatectomy fistula did not differ between the groups (9
vs. 11 patients).

Conclusions: LDP is associated with shorter hospital stay,
enhanced functional recovery and less bleeding as
compared to ODP, and should therefore be considered the
as the treatment standard for patients in need of distal
pancreatectomy.

OP04-03

FACTORS ASSOCIATED WITH
OVERALL SURVIVAL IN PANCREATIC
CANCER TREATED WITH
NEOADJUVANT THERAPY AND
SURGERY

R. Kim', S. Tsai', M. Aldakkak', B. George”,

M. Kamgarz, B. Ericksons, N. Kulkarni4, D. Evans' and
K. Christians'

! Surgery, ’Medical Oncology, 3Radiation Oncology, and
4Gastroenterology, Medical College of Wisconsin,
Milwaukee, United States

Introduction: Median survival following surgical resec-
tion of pancreatic cancer (PC) has increased due to ad-
vances in chemotherapy, radiotherapy, and surgical
technique. We examined clinical factors associated with
overall survival (OS) in patients with PC who received
neoadjuvant therapy and surgery.

Method: We conducted a retrospective review of a pro-
spectively maintained PC database at high-volume referral
center. Patients with non-metastatic PC who received
neoadjuvant therapy and underwent surgical resection be-
tween 2009 and 2019 were included. Demographic, clinical,
and pathologic variables were examined with Cox propor-
tional hazards models to identify prognostic factors on OS.
Results: Neoadjuvant therapy and surgery was completed
in 460 consecutive patients; 227 (49.4%) patients were
female. The median age was 64 (IQR[58, 71]) years.
Median OS was 40.2 (IQR[23.4, 87.3]) months. On
bivariate analysis, elevated CA19-9 prior to surgery (HR
1.8 [1.4,2.3]), vein resection (HR 1.6 [1.2, 2.1]), lympho-
vascular invasion (HR 1.5 [1.1, 2.0]), positive superior
mesenteric artery margin (HR 1.8 [1.2, 2.7]) and higher
nodal stage were associated with worse OS. On multivar-
iate analysis, shorter OS was associated with increased
CA19-9 (HR 1.6 [1.2,2.2]), higher nodal stage (HR 1.5
[1.0,2.1] for N1; HR 1.9 [1.2, 3.0] for N2), and liver as the
first site of disease recurrence. Preoperative clinical stage
was not a significance predictor of OS.

Conclusions: We report OS outcomes from one of the
largest cohorts of resected PC in the era of neoadjuvant
therapy. Preoperative CA19-9 after neoadjuvant therapy
was associated with OS, emphasizing the impact of treat-
ment response on OS.

OP04-04

RECURRENCE FOLLOWING
NEOADJUVANT THERAPY AND
RESECTION FOR PANCREATIC
DUCTAL ADENOCARCINOMA: A
COMPREHENSIVE META-ANALYSIS
AND META-REGRESSION

B. Ratnazakel, A. Savastyukl, J. Hammondz, G. Senz,

S. White”, J. French® and S. Pandanaboyana’
IDepartment of Surgery, University of Auckland, New
Zealand, and 2Deparz‘ment of Hepatobiliary, Pancreatic
and Transplant Surgery, Freeman Hospital, United
Kingdom

Background: This review aims to provide a comprehen-
sive analysis of recurrence patterns in patients undergoing
neoadjuvant therapy (NAT) in comparison to those un-
dergoing up-front surgery (US) for PDAC.

Methods: The EMBASE, SCOPUS, PubMed and
Cochrane library databases were systematically searched to
identify eligible comparative studies. The primary outcome
was time to first recurrence and location of recurrence.
Results: Twenty-five articles were identified including 4822
patients undergoing resection. The weighted mean follow-
up interval for recurrence outcomes was 40.8months (CI
33.4-48.1). The weighted mean overall recurrence rate was
63.4% (CI 51.8-73.%) for NAT, significantly lower than the
74% (CI 68.7-80%) weighted overall recurrence rate of the
US cohort (OR 0.67 (CI 0.52-0.87), P=0.006). NAT was
also associated with a significantly longer weighted mean
time to first recurrence (NAT 18.8months US 15.7months,
P=0.015). The weighted locoregional recurrence (NAT
12%, US 27%, P=0.004) and liver recurrence (NAT 19.4%,
US 30.1% P=0.023) rates were markedly improved among
NAT patients. Weighted lung and peritoneal recurrence
rates did not differ (P=0.705 and P=0.549 respectively).
NAT was further associated with a greater two- (NAT 39%,
US 22% OR 1.84 (CI 1.22-2.78), P=0.007) and five-year
(NAT 24%, US 13% OR 1.95 (CI 1.03-3.69), P=0.043)
recurrence free survival. Borderline resectability, presence
of perineural invasion and a lower NO nodal status were
positive predictors of overall recurrence in the NAT cohort.
Conclusions: NAT is associated with improved overall
recurrence rates and longer time to first recurrence, an
observation likely attributed to the improved rates of
locoregional and liver recurrence.

OP04-05

EFFICACY OF PERI OPERATIVE
HYDROCORTISONE AND
INDOMETHACIN TREATMENT IN
REDUCING MAJOR COMPLICATIONS
AFTER WHIPPLE’S
PANCREATICODUODENECTOMY,
RANDOMIZED CONTROLLED
CLINICAL TRIAL

R. Damal, K. Kant], P. Rebalal, G. Rao' and D. Reddy2
! Surgical Gastroenterology, and ’Medical Gastroenter-
ology, Asian Institute of Gastroenterology, India
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Introduction: Post Whipple’s Pancreatico-duodenectomy
(PD) the major concern is pancreaticojejunostomy (PJ) leak
which leads to post operative pancreatic fistula (POPF),
post pancreatectomy haemorrhage(PPH), delayed gastric
emptying (DGE) ,sepsis. sometimes mortality.Hydro
cortisone and indomethacin have been postulated to reduce
post operative pancreatitis and thus PJ leak.

Methods: Between Jan 2018 - April 2019, 146 patients for
Whipple’s PD were included. Only high risk patient (n=
105)with >40% of acini (marker of soft pancreas) on
frozen section of transection margin were randomized to
intravenous (iv) hydrocortisone, per rectal (PR) indo-
methacin or placebo (3 groups ,35 in each group). All pa-
tients received total 8 doses of iv treatment (8 hourly) and 6
doses of PR treatment (12 hourly). 100 ml NS and glycerin
suppository were the placebo drugs. Primary end-points
were overall major complications(Clavien Dindo 2-5).
Results: Hydrocortisone group had less major complica-
tions compared to placebo(overall 14.3% vs 40.0%; P value
=0.003). POPF (8.6% vs 20%) and DGE (14.3% vs 22.9%)
were also lower in hydrocortisone group Indomethacin
group did not reduce major complications compared to
placebo (overall, 37.2% vs 40%; p value = 1.00). POPF
(17.1% vs 20%) and PPH (11.4% vs 14.3%) Although,
DGE is significantly less in indomethacin group (14.3% vs
22.9%; p value = 0.001). 30 day mortality was zero in all
the groups.

Conclusions: Hydrocortisone treatment significantly re-
duces major postoperative complications in high risk pa-
tients after Whipple’s PD whereas Indomethacin treatment
does not as compared to placebo.

OP04-06

VASCULAR RESECTION IN
MINIMALLY INVASIVE VS OPEN
PANCREATICODUODENECTOMY

R. Panni', R. Fields®, C. Hammill’, M. Doyle”,

W. Chapman®, S. Strasberg’, W. Hawkins® and

D. Sanford®

ISurgery, Washington University in Saint Louis, 2Sl,trgical
Oncology, Washington University in Saint Louis, School of
Medicine, 3Hepatobiliary Surgery, and 4Hepat0biliary &

Transplant Surgery, Washington University in Saint Louis,
Saint Louis, United States

Introduction: Pancreaticoduodenectomy 1is associated
with high morbidity and the complexity of the procedure
increases with vascular resection. A growing body of evi-
dence demonstrates the equivalence or benefit of minimally
invasive  pancreaticoduodenectomy (MIPD)  when
compared to open pancreaticoduodenectomy (OPD),
regarding the short term outcomes and safety.The purpose
of this study is to determine the postoperative outcomes of
patients undergoing vascular resection with OPD or MIPD
approach using a large, multicenter-cohort.

Methods: All patients undergoing elective pancreatico-
duodenectomy, including OPD and MIPD(robotic and
laparoscopic,including open-assisted and unplanned open-
conversion), with vascular resection in the ACS-NSQIP
database (2014-2017) were included.Patient covariates and
outcomes were compared using standard statistical
methods.
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Results: 2233 (17.8%) patients underwent OPD with
vascular resection and 149 (13.8%) patients underwent
MIPD with vascular resection.The frequency of artery,
vein, and combined artery and vein resection was
(10.3%,69.9%, and 19.6%) in OPD and (16.1%,62.4%,and
21.47%) in MIPD, respectively.Patients undergoing MIPD
vascular resection were more likely to have BMI< 25
(4.2%vs 42.5%, p-value=0.0143). The mean OR time was
significantly longer in patients undergoing MIPD and
vascular resection (485.4413.30vs. 427£152.90, p-value<
0.0001). Patients undergoing OPD vascular resection were
more likely to have postoperative sepsis (10.17%vs.4.70%,
p-value=0.0299).There was a trend towards a decrease in
superficial surgical site infection,organ space infection and
length of stay and an increase in 30 day readmission in the
MIPD vascular resection group. On multivariate analysis,
postoperative sepsis was independently associated with
OPD (p-value=0.0446).

Conclusion: MIPD with vascular resection is safe and
feasible. Future studies are needed to determine the effect
of MIPD with vascular resection on long term outcomes
and survival.

Vascular resection in OPD vs MIPD

OPD

MIPD

I Artery
Il Vein
I Artery and Vein

O

Vascular resection in OPD vs MIPD

OP04-07

PREOPERATIVE PREDICTION OF
CLINICALLY RELEVANT
POSTOPERATIVE PANCREATIC
FISTULA AFTER
PANCREATICODUODENECTOMY

H. Kitagawa]’z, K. Hashida], J. Mutol, K. Hamaj],
M. Okabel, K. Kawamotol, 1. Makinoz, F. Toshima® and
D. Inoue®
1Surgery, Kurashiki Central Hospital, Japan, 2Surgery,
Kanazawa University, Japan, and j’Raaliology, Kanazawa
University, Japan
Introductions: Clinically relevant postoperative pancreatic
fistula (CR-POPF) after pancreaticoduodenectomy (PD)
can complicate postoperative course and it is stressful for
surgeons. It’s ideal to predict CR-POPF preoperatively and
take precautions against serious complications in advance.
The aim of this study was to clarify objective and pre-
dictive preoperative parameters of CR-POPF.
Methods: A consecutive cohort of PD patients from 2011
to 2017 were identified from a prospectively collected
institutional database. CR-POPF was diagnosed according
to the Revised 2016 ISGPS classification. Surgery-related
factors (age, sex, bleeding volume and disease), morpho-
logic and imaging parameters by CT (main pancreatic duct
diameter, pancreatic parenchymal thickness, ratio of
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pancreatic parenchyma diameter to main pancreatic duct
diameter above portal vein in CT axial images [P/D ratio],
and contrast effect of pancrearic parenchyma [CE] in
various phase) and signal intensity of MRI (in T1WI,
T2WI, arterial phase, portal phase, and late phase) were
examined.

Results: 104 patients were included in the analysis.
Overall, 32 (31%) patients developed a CR-POPF. Multi-
variate analysis was performed on significant factors by
univariate analysis, the P/D ratio (odds ratio [OR] 3.77,
95% confidence interval 1.27 to 11.93; P=0.017) and CE in
late phase ([OR] 4.23, 95% confidence interval 1.20 to
18.11; P=0.024) were significant factors.

Conclusions: P/D ratio and CE in late phase were sig-
nificant factors for predicting CR-POPF preoperatively. For
high-risk patients, effective measures should be considered
to prevent serious complications caused by POPF
preoperatively.

OP04-08

COMPARISON OF OUTCOMES OF
MINIMALLY INVASIVE VERSUS OPEN
PANCREATICODUODENECTOMY
AFTER NEOADJUVANT THERAPY IN A
NATIONAL COHORT OF PATIENTS
WITH PANCREATIC
ADENOCARCINOMA

A. Al Abbas, C. A. Hester, J. Yan, H. Zhu,

H. J. Zeh III and P. M. Polanco

Surgery, University of Texas Southwestern Medical
Center, United States

Introduction: The recently published “Miami International
Evidence-based Guidelines on Minimally Invasive
Pancreatic Resection”, endorsed by IHPBA, noted lack of
evidence on which pancreaticoduodenectomy (PD)
approach was optimal for pancreatic adenocarcinoma
(PDAC) patients post-neoadjuvant therapy (NAT). We aim
to compare 30-day-outcomes in PDAC patients that un-
derwent open (OPD) versus minimally-invasive approach
(MIPD) post-NAT.
Methods: PDAC patients that underwent NAT followed by
either MIPD (laparoscopic/robotic) or OPD were identified
in the U.S. Procedure-Targeted-Pancreatectomy NSQIP
dataset (2014-2017). Preoperative and postoperative pa-
rameters were compared among both approaches. Subse-
quent analysis based on operative approach and NAT
modality (chemotherapy alone or chemoradiation) was
performed using multiple logistic regression models.
Results: Of 2428 patients with PDAC that received NAT,
2219 (91.4%) and 209 (8.6%) underwent OPD and MIPD
respectively. MIPD patients were more likely to receive
chemotherapy alone (70.8 vs 57.5%,P< 0.001), less likely
to undergo vascular resection (21.2vs37.5%, P< 0.001),
had longer OR-Time(P=0.043), and shorter Length-Of-
Stay

(P< 0.001). For patients undergoing chemoradiation,
MIPD was independently predictive of lower incidence of
major complications (OR:0.22, P< 0.001). For patients
who underwent chemotherapy alone, MIPD was indepen-
dently predictive of a lower incidence of minor

complications (OR:0.76, P=0.032) and a shorter LOS
(Estimate:-2days, P=< 0.001).There were no significant
differences in mortality, Delayed-Gastric-Emptying
(DGE), and Clinically-relevant-pancreatic-fistula(CR-
POPF) among operative approaches and NAT modalities.
Conclusions: MIPD is safe and feasible in PDAC patients
undergoing NAT in centers with expertise in this approach.
No differences in mortality, DGE and CR-POF were found.
MIPD was associated with a lower incidence of major
complications in the chemoradiation group and shorter
LOS with lower incidence of minor complications in the
chemotherapy-only group.

Table 1. Multivariable Analysis for Major Complications by Operative Approach and Neoadjuvant
Therapy

Vanables Multivariable Analysis for Major Complications
Odds Ratio 95% Confidence Interval P-value

Sex (Female) 1757 1160, 2.662 0.008
Vascular Resection 1509 1.003,2270 0.049
Approach and Neoadjuvant Therapy
OPD & Chemoradiation Reference Reference
MIS & Chemoradiation 0221 0.003
OPD & Chemotherapy alone 0878 0553
MIS & Chemoth alone 1739 0234
Abbreviations: OPD~ open pancreatoduodenectomy, MIS— minimally invasive pancreatoduodenectomy

Multivariable Analysis for Major Complications by Operative Approach
and Neoadjuvant Therapy

OP04-09
HIGH VOLUME CENTER FOR DISTAL
PANCREATECTOMY

R. Panni', R. Fieldsz, M. Doyle", W. Chapman3,

S. Strasberg4, W. HawkinsA, C. Hammill* and D. Sanford*
ISurgery, *Surgical Oncology, *Hepatobiliary & Trans-
plant Surgery, and 4Hepat0biliary Surgery, Washington
University in Saint Louis, United States

Introduction: The association between high procedural
volume and improved outcomes is generally accepted for
most high risk,low volume procedures,such as pancreatic or
esophageal surgery,which supports the beneficial effects of
the concentration of these procedures in high-volume
centers.Several cutoffs have been reported to define a high-
volume center for pancreatic surgery; however,the defini-
tion of high-volume center for distal pancreatectomy still
needs to be determined.The purpose of this study was to
evaluate the association between hospital-procedure-
volume and patient mortality for patients undergoing distal
pancreatectomy using a large database to determine an
evidence-based threshold of hospital-volume associated
with improvement in postoperative mortality.

Methods: Patients who underwent distal pancreatectomy
were identified using the National Cancer Database (2004-
2015). Logistic regression analysis and restricted cubic
spline regression analysis was performed to determine the
linear and non-linear association between mean hospital-
volume and mean 90-day mortality.

Results: 13307 patients underwent distal pancreatectomy
at 1081 unique hospitals. 30 and 90-day mortality of the
study population were 1.77% (n=236) and 4.07%(n=542),
respectively.Baseline characteristics and mean annual
mortality of individual hospitals were determined. A lo-
gistic regression analysis was performed,which demon-
strated that institutional volume is significantly associated
with decreased 90-day mortality. The maximum improve-
ment in 90-day mortality was seen if the annual hospital
volume was greater than 6 (p< 0.0001, OR=2.057(1.697-

HPB 2021, 23 (S1), S13—S112
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2.493)).The non-linear association demonstrated continued
improvement in 90-day mortality with an increase in
average hospital-volume (Figl).

Conclusion: This data suggests that hospital-volume has a
direct impact on 90-day mortality after distal pancrea-
tectomy.Based on our results, we recommend defining a
high volume center as hospitals performing seven or more
distal pancreatectomy cases/year.

90 day mortality after distal pancreatectomy
decreases with increase in hospital volume
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OP04-11

ASSESSMENT OF GLUCOSE
METABOLISM ALTERATIONS AFTER
PARTIAL PANCREATECTOMY USING
BIOCHEMICAL MARKERS: A
PROSPECTIVE OBSERVATIONAL
STUDY

J. S. Lee, Y. -S. Yoon, B. Lee, J. Y. Cho and H. -S. Han
Division of Hepatobiliary and Pancreatic Surgery,
Department of Surgery, Seoul National University
Bundang Hospital, Republic of Korea

Introduction: Most previous studies on glucose meta-
bolism after pancreatectomy used medical records as
diagnostic criteria of DM. This study aimed to evaluate the
incidence and characteristics of new-onset DM (NODM)
and worsened preexisting DM after pancreatectomy using
serial assessment of biochemical markers in a prospective
cohort.

Method: Data was prospectively collected for 224 patients
who received PD (n=149) and DP (n=75) between 2015
and 2018. Diabetes related parameters were assessed pre-
operatively and postoperatively (at 3 months and 1 year):
oral glucose tolerance test, HbAlc, fasting insulin, and
stimulated insulin. Homeostasis model assessment
(HOMA) was calculated for IR (insulin resistance) and B
(beta cell function).

Results: The incidence of NODM (14% vs. 45%, P=0.001)
and worsened DM (21% vs. 60%, P< 0.001) was signifi-
cantly higher after DP than PD at postoperative 1 year.
There was more DM resolution after PD. (41% vs. 9%,
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P=<0.001) BMI and type of surgery (DP) were risk factors
of NODM, while only type of surgery (DP) was a risk
factor of worsened DM. In DP patients without preopera-
tive DM, those who developed NODM had a significantly
lower preoperative HOMA-B level compared to those who
did not. (P=0.035) PD patients who developed NODM
showed a sustained decrease in HOMA-B postoperatively,
whereas those who did not showed a plateau, after an initial
decrease.

Conclusions: DP had higher risk of NODM development
and DM worsening that PD. Patient education and sur-
veillance for the development of DM after pancreatectomy
should be tailored according to type of resection.

OP04-12

IMPACT OF RADICAL
PANCREATICODUODENECTOMY
WITH PORTAL VEIN RESECTION AND
EXTENSIVE SURROUNDING SOFT
TISSUES ON THE LONG-TERM
OUTCOMES FOR PANCREATIC HEAD
CANCER

A. Saiura'”, H. Ito”, A. Oba’, Y. Inoue’, Y. Mise',

Y. Takahashiz, Y. Onoz, T. Sato” and R. Yoshioka'
IHepato-Biliary—Pancreatic Surgery, Juntendo University
Graduate School of Medicine, and *Hepato-Biliary-
Pancreatic Surgery, Cancer Institute Hospital, Japan

Background: Pancreaticoduodenectomy (PD) with portal
vein PV resection (PVR) is a standard operation for
pancreatic ductal adenocarcinoma (PDAC) with PV inva-
sion; however, the positive margin rates remain high. We
hypothesized that radical pancreaticoduodenectomy (RPD)
in which soft tissue around the PV is resected enbloc could
enhance oncological clearance. Herein, we describe our
RPD and address the short- and long-term outcomes
compared to standard PD with PVR.

Method: The study included 268 consecutive patients who
underwent PD with PVR using anterior artery-first
approach. While, the PV was skeletonized with the sur-
rounding soft tissue dissected in the standard PD with PVR
(n = 177), the retro-pancreatic segment of PV was resected
enbloc with its surrounding soft tissue during the RPD (n =
91). The extent of lymphadenectomy was not different
between the procedures.

Results: RO resection was achieved in 80% of patients in
the RPD group, compared with 66% in the PD group (P =
0.011), while the perioperative outcomes were comparable
between groups. The median recurrence-free survival
(RFS) and overall survival (OS) were 17 months and 31
months, respectively, for the RPD group, compared to 11
months and 21 months for the PD group, (P = 0.004 for
RFS and P = 0.003 for OS).

Conclusion: We described a novel, radical operation for
locally advanced PDAC. Our RPD is safe and feasible, and
it enhances local disease control resulting in improved OS.
Further prospective evaluation of RPD is warranted in the
setting of current multidisciplinary management.
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OP04-13

NEOADJUVANT TREATMENT
MITIGATES THE SURVIVAL IMPACT
OF MAJOR COMPLICATIONS AFTER
RESECTION OF PANCREATIC
ADENOCARCINOMA

T. Newhook, L. Prakash, M. Bruno, W. Dewhurst,
N. Ikoma, M. Kim, J. E. Lee, M. Katz and C. W. Tzeng
MD Anderson Cancer Center, United States

Postoperative major complications (PMCs) may prevent
multimodality therapy (MMT) for pancreatic ductal adeno-
carcinoma (PDAC) patients by delaying adjuvant therapy
(AT) following surgery-first (SF) sequencing. We hypothe-
sized that neoadjuvant therapy (NT) mitigates the detri-
mental effect of PMCs on outcomes of resected patients.

Characteristics of consecutive resected PDAC patients 7/
2011-10/2018 were abstracted from a prospective database.
PMCs were defined at 90-days as ACCORDION Grade
>3. Overall survival (OS) was compared between patients
with and without PMCs.

Of 373 patients, most underwent NT (75%). PMCs
occurred in 22% of SF and 20% of NT patients (p=0.71). Most
went on to receive some form of AT (90% SF vs. 70% NT,p<
0.001). Median OS for NT and SF patients was 46 vs. 36
months (p=0.037). PMCs negatively impacted OS, with
median OS 59 months for NT(-)PMC, 34 months for NT(+)
PMC, 45 months for SF(-)PMC, and 20 months for SF(+)
PMC (p< 0.001;Fig. 1A). There was a trend toward worse OS
in NT(+)PMCs (p=0.06, Figure 1B). PMCs were not inde-
pendent predictors of OS for NT patients. However, after
adjustment for clinical classification, treatment sequencing,
tumor size, and margin status, PMCs were independently-
associated with OS (HR-1.60,p=0.010) among all patients,
along with perineural invasion (HR-1.83, p=0.024), nodal
positivity (HR-2.1,p< 0.001), and AT (HR-0.69,p=0.039).

The deleterious effects of PMCs on OS for PDAC pa-
tients may be mitigated by NT. NT sequencing should be
routinely considered given the significant risk of post-
pancreatectomy morbidity.
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OP04-15

CLINICAL RELEVANCE BETWEEN
SURVIVAL OUTCOMES AND INVASION
OF SPLENIC VESSELS IN PANCREATIC
BODY OR TAIL ADENOCARCINOMA

J. S. Kang, Y. J. Choi, Y. Byun, Y. Han, E. Kim, H. Kim,
W. Kwon and J. -Y. Jang

Surgery and Cancer Research Institute, Seoul National
University Hospital, Seoul National University College of
Medicine, Republic of Korea

Introduction: Little was known about clinical impact of
splenic vessels invasion (SpVI) of pancreatic body or tail
adenocarcinoma in terms of survival outcomes. This study
was to compare the survival outcomes between pancreatic
adenocarcinomas (PDACs) with SpVI and those with no
invasion, and to investigate the prognostic factors associ-
ated with adverse outcomes.

Methods: Between 2005 and 2018, patients who under-
went distal pancreatectomy were enrolled. Patients who
underwent neoadjuvant chemotherapy were excluded.
Degree of SpVI was categorized with three groups (Group
1, no invasion; Group 2, 0 - 180 degree; Group 3, >180
degree) and formation of collateral vessels was investigated
in preoperative computed tomography. Clinical variables,
postoperative surgical outcomes, and survival outcomes
were evaluated. Multivariate Cox-proportional analysis
was performed for evaluating the prognostic factors.
Results: Total 249 patients were included. Operation time
was longer (185 vs. 159 min, P=0.001) and intraoperative
blood loss (415 vs. 278 mL, P=0.003) was higher in SpVI
patients. Tumor size was larger (3.9 vs. 2.9cm, P=0.001) in
SpVI patients, but the number of metastatic lymph nodes
were comparable (1.7 vs. 1.4, P=0.241). 5-year overall
survival rate was significantly different among three groups
(Group 1, 38.4%; Group 2, 16.8%; Group 3, 9.7%, P<
0.001). In the Cox-proportional analysis, adjuvant treat-
ment, RO resection, SpVI, and collateral vessels formation
were independent prognostic factors in survival outcome.
Conclusions: SpVI was associated with adverse survival
outcomes in PDAC. Different approach such as neoadju-
vant treatment would be needed in patients with SpVI
invasion.

OP04-16

CHANGES IN THE PERIOPERATIVE
AND POSTOPERATIVE LONG-TERM
QUALITY OF LIFE AFTER TOTAL
PANCREATECTOMY

M. Y. Oh, E. J. Kim, W. Kwon, H. Kim, Y. H. Byun,
Y. J. Choi, J. S. Kang, Y. Han and J. -Y. Jang
Department of Surgery, Seoul National University Hospi-
tal, Republic of Korea

Background: Quality of Life (QoL) is widely known to be
poor after total pancreatectomy. This study was designed to
evaluate the short-term and long-term consequences of
endocrine and exocrine insufficiency and their associated
effects on QoL and nutritional status.

Methods: Prospective data was collected from patients
who underwent total pancreatectomy at Seoul National
University Hospital during an interval of 4 years and
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followed up for at least 1 year. QoL, and nutritional status
were assessed by administering validated questionnaires
(EORTC QLQ C-30, PAN26, GIQLI, MNA), preopera-
tively and 3, 12 months postoperatively.

Results: A total of 30 patients were eligible for the study. 3
months after receiving total pancreatectomy, the global
heath score (GHS) showed no significant difference (pre-
operatively 57.2 vs. 3 months postoperatively 68.3;
P=0.119). By the Ist postoperative year, the GHS still
showed no significant difference (preoperatively 57 vs. 1
year postoperatively 52.4; P=0.2) and no significant dif-
ferences in most of the QoL categories. However, poor
physical function (79.2 vs. 67.6; P=0.01), digestive diffi-
culties (14.9 vs. 36.9; P=0.03) and altered bowel habits (9.2
vs. 25.6; P=0.03) continued even 1 year after surgery.
Conclusion: The overall QoL score after total pancrea-
tectomy was comparable to the preoperative QoL score.
Some symptoms after total pancreatectomy significantly
worsen after 3 months postoperatively, but then improve to
a comparable level 1 year after surgery. Because some
symptoms persist even after time has passed, supportive
management is needed for total pancreatectomy patients,
including nutritional support with pancreatic enzyme
replacement and education for diabetes and diet.

OP04-17

COMPARATIVE LONG-TERM
OUTCOMES FOR PANCREATIC
VOLUME CHANGE, NUTRITIONAL
STATUS, AND INCIDENCE OF NEW-
ONSET DIABETES BETWEEN
PANCREATOGASTROSTOMY AND
PANCREATOJEJUNOSTOMY AFTER
PANCREATICODUODENECTOMY

B. J. Kwak!, H. J. Choi’, Y. K. You>” and T. H. Hong’
"Division of Hepatobiliary, Pancreas, and Abdominal
Organ Transplant, Department of Surgery, Incheon St.
Mary’s Hospital, and 2Department of Hepatobiliary and
Pancreas Surgery, Seoul St. Mary’s Hospital, College of
Medicine, The Catholic University of Korea, Republic of
Korea

Introduction: The difference in volume change in a
pancreatic remnant according to the type of pancreati-
coenterostomy after pancreaticoduodenectomy (PD) for
long-term follow-up is unknown. This study aimed to
compare serial pancreatic volume changes in pancreatic
remnants between pancreatogastrostomy (PG) and
pancreatojejunostomy (PJ) after PD and to evaluate the
difference in general nutritional status and incidence of
NODM between PG and PJ.

Methods: This study enrolled 115 patients who had sur-
vived for more than three years after PD. They were divided
into the PG group and the PJ group. Their clinicopathologic
factors were collected and analyzed. We calculated serial
pancreas volume and pancreatic duct size precisely from
preoperative stage to five years after surgery by image-
processing software. Consecutive changes of albumin and
BMI as related to general nutritional status were compared.
Postoperative NODM was evaluated.
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Results: Most patient demographics were not significantly
different between the PG group (n=45) and PJ group
(n=70). There was no significant difference in volume
reduction between the groups from postoperative one
month to five years (PG group —18.21£14.66 mL versus
PJ group —14.43+13.05 mL, P=0.209). There was no
significant difference in the change of total serum albumin
and BMI between the groups for five years after surgery.
The incidence of NODM was not significantly different
between the groups (P=0.995).

Conclusions: PG and PJ following PD induced similar
pancreatic volume reduction during long-term follow-up.
There was no difference in general nutritional status or
incidence of NODM between the groups after PD.

OP04-18

COMPARISONS OF SHORT-TERM AND
LONG-TERM OUTCOMES BETWEEN
OPEN AND LAPAROSCOPIC DISTAL
PANCREATECTOMY IN PATIENTS
WITH PANCREATIC DUCTAL
ADENOCARCINOMA

J. M. Lee, J. S. Kang, Y. Byun, Y. J. Choi, Y. Han,

H. Kim, W. Kwon and J. -Y. Jang

Department of Surgery and Cancer Research Institute,
Seoul National University College of Medicine, Republic
of Korea

Safety and feasibility of laparoscopic distal pancreatectomy
(LDP) in regards to the pancreatic adenocarcinoma
(PDAC) were not well-known. The present study aimed to
compare the short-term and long-term outcomes of LDP
with those of open distal pancreatectomy (ODP).

This was a retrospective study with prospectively
collected medical data. Between 2009 and 2017, patients
who underwent distal pancreatectomy and pathologically
confirmed as PDAC were enrolled. Clinical and pathologic
variables were investigated. To reduce selection bias, 1:1
propensity score matching (PSM) was performed with T
and N stage of 8" American Joint Committee on Cancer
staging system. Survival outcomes and cumulative recur-
rence rates were calculated with Kaplan-Meier method.

Total 210 patients were enrolled. LDPs and ODPs
were performed in 35 patients (16.7%) and 175 patients
(83.3%), respectively. After 1:1 PSM, age, sex, under-
lying diseases were comparable between two groups. In
terms of short-term outcomes, operation time (128 vs.
164 minute, P=0.001) and postoperative hospital stay
(11.1 vs. 16.5 days, P=0.011) were significantly different
between two groups. Tumor size (3.2 vs. 3.1 cm,
P=0.889), number of harvested lymph nodes (12.6 vs.
14.4, P=0.365), and RO resection rates (91.4 vs. 80.0%,
P=0.172) were comparable. 5-year overall survival rates
(26.4 vs. 24.6%, P=0.742) and cumulative recurrence
rates (56.3 vs. 61.4%, P=0.582) were comparable be-
tween two groups.

LDP has similar or better perioperative outcomes
(operation time, postoperative hospital stay) and shows
similar survival outcomes, and recurrence patterns in
PDAC patients, compared with ODP. LDP is a safe and
feasible procedure in PDAC patients.
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OP04-19

SOMATOSTATIN PREVENTS
CLINICALLY RELEVANT PANCREATIC
FISTULA IN INTERMEDIATE RISK
PATIENTS AFTER
PANCREATICODUODENECTOMY
(SPEED): A MULTI-CENTER,
RANDOMIZED, CONTROLLED STUDY

Z. Caol, J. Qiul, T. Zhangl, B. Sunz, R. Qin3, R. Chen4,
Y. Miao’, W. Lou® and Y. Zhao'

!General Surgery, Peking Union Medical College Hospi-
tal, Chinese Academy of Medical Sciences and Peking
Union Medical College, 2Hepatobiliary and Pancreatic
Surgery, the First Affiliated Hospital, Harbin Medical
University, 3Biliary-Pancreatic Surgery, Affiliated Tongji
Hospital, Tongji Medical College, Huazhong University of
Science and Technology, 4Pancreatobiliary Surgery, Sun
Yat-Sen Memorial Hospital, Sun Yat-Sen University,
>General Surgery, The First Affiliated Hospital, Nanjing
Medical University, and SPancreatic Surgery, Zhong Shan
Hospital, Fudan University, China

Introduction: Post-operative pancreatic fistula (POPF) re-
mains the lethal complication after pancreaticoduodenectomy,
and the objective of the study is evaluating the preventive
effect of somatostatin on POPF in intermediate risk patients.
Methods: A multi-center, randomized, controlled study was
conducted in six high-volume pancreas centers in China
between June 2018 and April 2019. Patients undergoing
pancreaticoduodenectomy with intermediate risk of POPF
were enrolled. Patients were randomly assigned to somato-
statin group (intravenous somatostatin of 250g/h for 120
hours) and control group. The primary endpoint was clini-
cally relevant POPF (CR-POPF) (according to 2016 Inter-
national Study Group on Pancreatic Fistula criteria). This
trial was registered with Clinical Trial (NCT03349424).
Results: 205 patients were enrolled and 99 in somatostatin
group and 100 in control group were included for final
analysis. The rate of CR-POPF in somatostatin group
decreased significantly (13% vs 25%, p=0.032), both in
open and laparoscopic pancreaticoduodenectomy. But the
rates of overall POPF (65% vs 69%, p=0.51) and
biochemical leak (52% vs 44%, p=0.29) were not signifi-
cantly different. Medical costs (¥115069 vs ¥115803,
p=0.92) and other complications: biliary fistula (6% vs 6%,
p=0.99), abdominal infection (19% vs 18%, p=0.83),
chylous fistula (5% vs 4%, p=0.75), late postoperative
hemorrhage (7% vs 12%, p=0.24) had no significant dif-
ference. However, the somatostatin group had higher rate
of delayed gastric emptying (33% vs 21%, p=0.0504).
Conclusion: In patients with intermediate risk of POPF
after pancreaticoduodenectomy, prophylactic use of so-
matostatin can reduce the CR-POPF, but seems to increase
the rate of delayed gastric emptying.

OP04-19 The baseline characteristics of study participants

Overall (n=199)

Age, mean (SD), yrs 58.8
Male sex 123(62%)
BMI, mean (SD) (kg/m2) 229
Hypertension inmedical history 56(28%)
Diabetes mellitus in medical history 33(17%)
Chronic pancreatitis in medical history 2(1%)
Acute pancreatitis in medical history 5(3%)

so% =0.51 = Somatostatin = Control
70% 65% Ko
P=0.29
60%
50%
0% P=0.0332
0% 25%
20%
13%

10%
0%

Overall POPF Biochemical leak Clinically relevant POPF

Figure 1. The rates of POPF in somatostatin and control group.
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Figure 2. The rates of clinically relevant POPF in open and laparoscopic PD.

8%

= Somatostatin » Control

o P=0.0504
% %
0%
1%
20%
15%
0%

o

L)

Biliary fistula

Abdominal Chylous fistula  Late postoperative  Delayed gastric
infection hemorrhage cmptying

Figure 3. The rates of other complications in somatostatin and control group.

The rates of POPF and other complications in somatostatin and control
group

OP04-20

THE EUROPEAN REGISTRY FOR
MINIMALLY INVASIVE PANCREATIC
SURGERY (E-MIPS): FIRST YEAR
EXPERIENCE

N. van der Heijde"z, F. Vissers'?, F. Can®, T. Hackert",
I. Khatkov® , O. Saint—MaIc(’, G. Zimmjttiz, M. Besse]inkl,
M. Abu Hilal*’ and European consortium of Minimally
Invasive Pancreatic Surgery (E-MIPS)

Department of Surgery, Amsterdam University Medical
Center, Location AMC, Netherlands, 2Department of
Surgery, Fondazione Poliambulanza Hospital, Italy,
’Department of Surgery, Lokman Hekim University School
of Medicine, Turkey, 4Department of General, Visceral,
and Transplantation Surgery, Heidelberg University

somatostatin group (n=99) control group (n=100)

57.92 (11.4) 59.18 (10.7)
57 (57%) 66 (66%)
22.58 (3.2) 23.26 (3.2)
56(28%) 32 (32%)
16 (16%) 17 (17%)
2 (2%) 0(0%)
0(0%) 5 (5%)
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Hospital, Germany, 5Department of Surgery, Moscow
Clinical Scientific Center, Russian Federation, 6Depart-
ment of Surgery, Centre Hospitalier Régional Orleans,
France, and 7Department of Surgery, University Hospital
Southampton NHS, United Kingdom

Introduction: The European-African Hepato-Pancreato-
Biliary Association (E-AHPBA) has endorsed the Euro-
pean consortium on Minimally Invasive Pancreatic Surgery
(E-MIPS) to set up a registry which aims to collect data of
minimally invasive pancreatic surgery (MIPS) in all low-
and high-volume centers across Europe. The aim is to
monitor and report on safety and quality outcomes of MIPS
in daily clinical practice.

Methods: This is a pan-European, multicenter prospective
observational cohort study, including data of the first year
(2019) of the E-MIPS registry. All patients undergoing
MIPS in the participating centers are included. Main study
parameters are patient demographics, perioperative- and
oncological outcomes.

Results: A total of 398 patients from 38 centers in 15
countries were included, with a median (inter quartile
range) volume of 11 (8-20) for MI-distal pancreatectomy.
MI-pancreatoduodenectomy was performed in 23 centers,
with a median (IQR) of 8 (2-20). There were 31 (81.6%)
low volume (< 20 MIPD annually) centers and 7 (18.4%)
high-volume centers. Laparoscopy was the most frequent
approach (n=245, 61.3%), followed by robotic (n=134,
33.5%) and hybrid-laparoscopic (n=19, 4.8%). Overall,
240 patients (60%) were operated for a malignancy, of
which 13 (5.4%) received a type of neoadjuvant treatment.
The 90-day mortality rate was 2.6% (n=10). Table 1 shows
summarized outcomes divided between the five procedures
performed most often.

Conclusion: This is the first overview of collected data
from all centers in the E-MIPS registry. Due to the large
scale, this registry provides insight into the current MIPS
practice in Europe

S67

OP04-21

INCREASED OPERATIVE DIFFICULTY
AND POORER OUTCOMES AFTER
MULTIPLE ENDOTHERAPIES FOR
CHRONIC PANCREATITIS: AN
ANALYSIS OF 48 CONSECUTIVE
FREY’S PROCEDURES

P. Pande, G. Desai, R. Narkhede and P. Wagle
Lilavati Hospital and Research Centre, India

Introduction: Chronic pancreatitis (CP) is being increas-
ingly treated by endotherapy as part of the step-up
approach. Multiple sessions of endotherapy have led to
shrinking indications and delayed referrals for surgery. This
study analyses the impact of multiple endotherapy sessions
on difficulty of Frey’s procedure and outcomes of surgery.
Material and Methods: This prospective study included 48
consecutive Frey’s procedures done for CP between 2016 and
2019 at our tertiary hepatopancreatobiliary centre. De-
mographic data, duration of CP, number of endotherapies [>3
(group A) or < 3 (group B)], operative difficulty [operative
time, intra-operative blood loss], pain relief [Visual Analog
Scale (VAS)], and quality of life [EORTC-QLQ-C30 ques-
tionnaire (QoL score)] at 6 months were recorded.

Results: 28 (58.33%) out of 48 patients were in group A,
and 20 (41.67%) in group B. The mean operative time was
153.22424.1 minutes in group A vs 138.33£15.29 minutes
in group B (p< 0.05). The mean blood loss was
156.11£43.28 mL in group A compared to 116.04+34.42
mL in group B (p< 0.01). Improvement in VAS at 6
months was 3.22+0.83 in group A and 4.7941.58 in group
B (p< 0.01). Improvement in QoL score at 6 months was
36.444+9.34 in group A and 35.62+12.42 in group B
(p=0.85).

Conclusion: Multiple endotherapy sessions increase the
operative time and intra-operative blood loss, thus
increasing the operative difficulty, in addition to giving

0P04-20 Baseline characteristics and perioperative outcomes of the European minimally invasive pancreatic surgery (EMIPS)

registry
Robotic laparoscopic
pancreatodu pancreatodu
odenectomy odenectomy
(n=70) (n=61)
Age, years, mean (SD) 64 (11) 63 (12)
Conversion, n (%) 5(7.1) 11 (13.4)
Length of stay, med (IQR) 10 (8-16) 11 (8-16)
POPF grade B/C, n (%) 11 (15.7) 13 (15.9)
PPH grade B/C, n (%) 5(7.1) 6 (7.3)
Reoperation <30 days, n (%) 8 (11.4) 8 (9.8)
Readmission <30 days, n (%) 5 (7.1) 10 (12.2)
RO resection, n (%)* 39 (68.4) 59 (83.1)
90-day mortality, n (%) 2 (2.9) 7 (8.5)

Hybrid-laparoscopic

Robotic distal laparoscopic distal

pancreatodu pancreatectomy pancreatectomy
odenectomy (n=70) (n=144)
(n=18)

68 (10) 60 (16) 63 (15)
6 (33.3) 5(7.1) 20 (14.1)
8 (6-12) 7 (6-10) 6 (5-10)
2 (11.1) 9 (15.5) 32 (22.7)
0 (0) 3(.2) 5(3.5)
1(5.6) 1(1.6) 7 (4.9)

4 (22.2) 7(11.5) 23 (16.0)
10 (71.4) 29 (90.6) 65 (82.3)
0 (0) 1(1.6) 1(0.7)

0P04-21 Correlation of number of endotherapies with operative difficulty and outcomes

Parameter

Number of patients 28 (58.33%)

Mean duration of surgery (minutes) 153.22 + 241
Mean blood loss (mL) 156.11 + 43.28
Change in VAS at 6 months 3.22 + 0.83
Change in QoL score at 6 months 36.44 £ 9.34
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23endotherapies (group A)

<3 endotherapies (group B) p-value
20 (41.67%)

138.33 + 15.29 <0.05*
116.04 £ 34.42 <0.01*
479 + 1.58 <0.01*
35.62 + 12.42 0.85
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poorer pain relief. Early referral for surgery without
subjecting patient to multiple endotherapies would improve
operative and post-operative outcomes.

OP04-22

PREDICTIVE VALUE OF ELEVATED CA
19-9 FOR POSITIVE RESECTION
MARGINS AFTER
PANCREATICODUODENECTOMY FOR
PANCREATIC TUMORS

N. Chavan, P. Pande, G. Desai, R. Shah and P. Jagannath
Lilavati Hospital and Research Centre, India

Introduction: Elevated Carbohydrate antigen (CA) 19-9
levels have predicted poor prognosis and decreased sur-
vivals after pancreaticoduodenectomy for pancreatic head
carcinoma. This study analyzes the predictive value of
elevated CA 19-9 for positive resection margin in these
cases.

Material and methods: Retrospective analysis of pro-
spectively entered data from 2011 to 2019 revealed 202
cases at our specialized hepatopancreatobiliary centre.
Demographic details, imaging findings, liver function tests
and pre-operative tumor markers were recorded. Histopa-
thology data regarding tumor and nodal status and resection
margins were recorded as per Leeds protocol. Positive
margins were considered as < 1mm from the tumor.
Results: 106 of 202 (52.4%) patients had CA 19-9 >100
U/mL (Normal: < 37 U/mL) in absence of jaundice. 63
(31.2%) patients had node positive disease, and 78 (38.6%)
had lymphovascular/perineural invasion. Retroperitoneal
(SMA) margin was positive in 16 (15.1%) patients with
elevated CA 19-9 and 4 (4.1%) patients with normal CA
19-9. SMV margin was positive in 38 (35.8%) patients with
elevated CA 19-9 and 11 (11.4%) patients with normal CA
19-9. Pancreatic ductal margin was positive in 3 (3.1%)
patients with elevated Ca 19-9. 57 (53.7%) patients with
elevated CA 19-9 and 15 (15.6%) patients with normal Ca
19-9 had positive margins. This difference is statistically
significant (p< 0.05) using student’s t-test.

Conclusion: Elevated CA 19-9 level is a strong predictor of
margin positivity after pancreaticoduodenectomy irre-
spective of T stage. These cases may be better suited for
neoadjuvant therapy and needs evaluation in a prospective
study.

OP04-23

RELEVANCE OF CELIAC AXIS
STENOSIS IN
PANCREATODUODENECTOMY

M. Al-Saeedil, H. Sauer], J. Kochl, L. Frank-Moldziol,
P. Mayerz, T. Hackertl, T. Bruckner3, M. W. Biichler' and
O. Strobel'

"Department of General, Visceral and Transplantation
Surgery, 2Departmem‘ of Diagnostic and Interventional
Radiology, and 3 Institute of Medical Biometry and Infor-
matics, University Hospital of Heidelberg, Germany

Introduction: Celiac axis stenosis (CAS) may result in
enhanced risk of ischemic complications during pancrea-
toduodenectomy. However, the prevalence and relevance
of CAS remains unknown.

Methods: All patients undergoing partial or total
pancreatoduodenectomy from 2014 to 2017 after preoper-
ative computed tomography (CT) with arterial phase were
identified from a prospective database. Preoperative CT
scans were evaluated for CAS. Postoperative complications
were assessed.

Results: Of 998 patients 273 (27.4%) had CAS. The degree
of radiological CAS was 30-50% in 7.7%, 50-80% in 8.3%,
and 80-100% in 1.3% of patients. CAS (of any degree
above 30%) was associated with increased morbidity
including intra-abdominal collections (p=0.022), gastric
ischemia (p=0.001), liver ischemia (p< 0.001), pancreatic
fistula (p=0.003), sepsis (p=0.007), as well as with longer
hospital stay (p< 0.001) and ICU stay (p=0.016). Patients
with CAS required significantly more surgical reinterven-
tions (p=0.001) including gastric (p< 0.001) and pancreas
reoperations (p=0.007). Rate and severity of complications
including liver ischemia and pancreatic fistula increased
with higher degree of CAS. Among patients with 80-100%
stenosis, both grade B/C pancreatic fistula and at least
moderate liver failure occurred in 46% of patients. Multi-
variable analyses confirmed CAS as independent risk factor
both for liver ischemia (p=0.010) and for pancreatic fistula
(p=0.007).

Conclusion: CAS is common and represents an under-
estimated risk for relevant complications after pancreato-
duodenectomy. Already a radiological stenosis of 30-50%
is associated with increased risk of morbidity. Precise
radiological assessment of the celiac axis may help to
identify risk, to address relevant CAS, and, thus, to avoid
postoperative complications.

0P04-22 Histopathology and margin status in pancreaticoduodenectomy

CA 19-9 >100 U/mL
106 (52.4%)

Parameter

Number of patients

N+ disease 63 (31.2%)
Median LN ratio 0.33+0.26
LVI/PNI 78 (38.6%)

Positive SMA margin 16 (15.1%)
38 (35.8%)
3 (3.1%)

57 (53.7%)

Positive SMV margin
Positive duct margin

Positive margin status

CA 19-9 <100 U/mL p-value
96 (47.5%)

21 (10.3%) <0.05*
0.14+0.12 <0.05*
35 (17.3%) <0.05*
4 (4.1%) <0.05*
11 (11.4%) <0.05*
0

15 (15.6%) <0.05*

HPB 2021, 23 (S1), S13—S112



ORALS OL01-0OT03 S69

OP04-24

SHORT-TERM CLINICAL OUTCOMES
AFTER TOTAL PANCREATECTOMY: A
PROSPECTIVE MULTICENTER
EUROPEAN SNAPSHOT STUDY

A. Latensteinl, L. Scholtenl, M. Erkanz, T. Kleeff’ s

M. Lesurtel’, M. de Pastena’, A. Halimi®, M. Besselink',
J. Ramia-Angel' and Scientific and Research Committee
of the E-AHPBA

! Amsterdam UMC, Location AMC, Netherlands, 2K0g
University Hospital, Turkey, ’Martin Luther University,
Germany, 4University Hospital of Zurich, Switzerland,
5University and Hospital Trust of Verona, Italy, and
SKarolinska University Hospital, Sweden

Introduction: Prospective multicenter studies on clinical
outcomes after total pancreatectomy (TP) are not reflecting
current practice due to long study periods and inclusion of
mainly high-volume centers. The aim of this prospective
multicenter European snapshot study is to assess short-term
clinical outcomes after elective TP.

Methods: Patients who underwent elective TP for malig-
nant or benign disease between June 2018 and June 2019
were prospectively included from 42 hospitals. Hospitals
were divided based on annual volume (low 1-9, medium
10-19, and high >20 TPs). Variables associated with major
postoperative complications (Clavien Dindo >3) and 90-
day mortality were assessed in multivariable logistic
regression.

Results: In total, 276 patients underwent TP, mostly for
malignant disease (73%). Minimally invasive TP was
performed in 11 (4%) patients. Major postoperative com-
plications occurred in 25% and predictors were ASA score
>3 (OR 2.41 [95%CI 1.27-4.55] p=0.007), blood loss (OR
1.00 [95%CI 1.00-1.00] p=0.009), and low-volume centers
(OR 2.28 [95%CI 1.15-4.52], p=0.019). Median hospital
stay was 12 days (IQR 9-18) and the 90-day readmission
rate was 14%. The 30-day and 90-day mortality rates were
4% and 8%, respectively. In multivariable analysis, only
age (OR 1.07 [95%CI 1.02-1.13], p=0.008), BMI (OR 1.11
[95%CI 1.01-1.23], p=0.039) and hospitals with 1-9 pa-
tients (reference >20 patients, OR 4.78 [95%CI 1.56-
14.71], p=0.006) were predictors for 30-day mortality.
Conclusion: This prospective multicenter study found 25%
major postoperative complications and 8% 90-day mortal-
ity after TP and evidence to suggest that also for TP a
higher volume may reduce postoperative mortality.

OP04-25

MINIMALLY INVASIVE
PANCREATICODUODENECTOMY
(MIPD) AT A TERTIARY CENTRE OVER
2 DECADES- "LESSONS LEARNT &
TECHNIQUES MODIFIED'"

S. Srivatsan Gurumurthy, M. Srinivasan, N. Anand Vijai,
P. Senthilnathan and C. Palanivelu

Dept. of HPB, Minimally Invasive Surgery & Liver
Transplant, Gem Hospital, India

HPB 2021, 23 (S1), S13—S112

Introduction: In 1998, the first totally Laparoscopic
pancreaticoduodenectomy (LPD) for periampullary carci-
noma was performed in our institute. 22 years since then
,MIPD at our institute has undergone several technical
modifications, the recent addition ,over the last 2 years
being Robotic Pancreaticoduodenectomy (RPD). Lessons
learnt and techniques modified in this journey over the past
2 decades have been presented.

Methods: A retrospective analysis of prospectively main-
tained database was carried out for all MIPD cases (418
LPD & 42 RPD ) done at our institute from Dec 1998 to
Dec 2019. A subgroup analyses was done to compare the
outcomes of LPD in the first decade versus the second
decade.

Results: The authors observed a reduction in operative time
and estimated blood loss between the first decade and the
second decade. The mean number of lymph nodes removed
was higher in the second decade , though not statistically
significant (p= 0.07) Estimated blood loss was comparable
with laparoscopic and robotic PD (203.23+/- 84.37 vs
206.17 +/- 82.82, p=0.87) However robotic PD took a
significantly longer time compared to LPD (392 +/- 124.26
vs 312 +/- 39.62 , p=0.02) in this series.

Conclusion: MIPD provides several advantages like
decreased length of hospitalization, reduced blood loss and
need for transfusion, more meticulous oncologic dissection
and higher lymph node yield. Accumulation of surgical
experience, better optics, improved energy sources and
adoption of robotic technology have refined the outcomes
of MIPD at our institute and worldwide, in recent times.

OP04-26

RISK FACTORS OF SERIOUS
POSTOPERATIVE COMPLICATIONS
AFTER LAPAROSCOPIC
PANCREATODUODENECTOMY:
SINGLE CENTER RETROSPECTIVE
STUDY

I. Khatkov, R. Izrailov, O. Vasnev, M. Baychorov,

P. Tytyunnik, A. Andrianov, M. Mikhnevich and P. Agami
High-Tech Surgery, Moscow Clinical Scientific Center,
Russian Federation

Background: Two hundred and ninety laparoscopic
pancreatoduodenectomies (LPDE) were performed by
single surgical team.

Objective: to assess the short-term and long-term outcomes
of LPDE and to reveal the risk factors for having the
Clavien-Dindo [Ila-V complication.

Methods: 290 patients underwent LPDE during last 10
years. 169 were females and 131 were males. Mean age was
60 years (range 29-82). 244 patients were operated on
because of malignancies and 46 because of benign diseases.
Postoperative complications were graded according Clav-
ien-Dindo classification. 109 perioperative factors and pa-
rameters including laboratory test results were analyzed in
order to reveal their influence on developing of post-
operative complications.

Results: Mean operative time was 419min and mean blood
loss was 350cc. Total Clavien-Dindo Illa-V complications
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(CRPOC) rate was 36.8% (107 patients). Among them Illa
-16,2%, 11Ib - 10.7%, IV - 3,8%, V - 6,2%. CRPOPF were
diagnosed in total of 20,3% patients (15,5% grade B POPF,
4,8% grade C). DGE was diagnosed in 4,8% of patients.
PPH complicates the postoperative course of 20 patients
(6,9%). Sixteen of them had concomitant PF. Univariate
analysis revealed that the age >65, male sex, the soft
pancreatic tissue, absent of pancreatic hypertension, high
intraoperative blood loss (>400 cc), high BMI (>30),
diagnosis other than pancreatic adenocarcinoma, were in-
dependent risk factors for having serious complications.
Conclusion: age >65, male sex, the soft pancreatic tissue,
absent of pancreatic hypertension, high intraoperative
blood loss (>400 cc), high BMI (>30), diagnosis other
than pancreatic adenocarcinoma were independent risk
factors for having serious complications.

OP04-27

NEOADJUVANT
CHEMORADIOTHERAPY WITH S1 FOR
RESECTABLE PANCREATIC CANCER

M. Matsumura', S. Nemoto', K. Tani', Y. Ome’,

G. Honda” and Y. Seyamal

! Hepato-Biliary-Pancreatic Surgery, Tokyo Metropolitan
Cancer and Infectious Disease Center Komagome Hospi-
tal, and *Gastrointestinal Surgery, New Tokyo Hospital,
Japan

Introduction: The efficacy of neoadjuvant chemo-
radiotherapy (NACRT) with S1 for resectable pancreatic
invasive ductal adenocarcinoma (R-PDAC) has not been
clarified.

Method: Clinical data of 124 patients who underwent
NACRT with S1 for R-PDAC from October 2009 to
December 2018 were reviewed and compared with those of
45 patients who underwent up-front surgery for R-PDAC
on the same period. The regimen of NACRT was
concomitant daily 80 - 120 mg of S1 with 1.8 Gy of radi-
ation for 28 days up to 50.4 Gy.

Results: Levels of CA19-9 before treatment were not
different between two groups (NACRT median 82.4 U/L
[IQR 18.3 - 199.4] vs. up-front surgery: 72.6 U/L [27.5 -
167.8]). Disease control rate of NACRT was 88.7%.
Resection rate was 84.7% in NACRT and 93.3% in up-
front surgery(p=0.25). Morbidity of Clavien-Dindo classi-
fication > Grade 3a was 11.4% and 21.4% (p=0.13). RO
resection rate was 98.1% vs. 83.3% (p< 0.01) and per-
centage of patients with pathological lymph node metas-
tases was 24.5% vs. 54.8% (p< 0.01). Adjuvant
chemotherapy was administered in 81.9% of NACRT and
81.0% of up-front surgery (p=0.89). Overall survival (OS)
of intention to treat population were significantly different
between two groups (median survival time [MST]: 49.0
months vs. 43.4 months, 3 year-OS 59.0% vs. 55%
[p=0.39]). For cohorts with resection followed by adjuvant
chemotherapy, NACRT has significantly better survival
than up-front surgery (MST 83.7 months vs. 43.9 months, 3
year-OS 77.0% vs. 61.0% [p=0.03]).

Conclusions: NACRT with S1 is feasible strategy for R-
PDAC.
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OP04-28

IMPACT OF NEOADJUVANT THERAPY
ON POSTOPERATIVE PANCREATIC
FISTULA: A SYSTEMATIC REVIEW
AND META-ANALYSIS

J. Ool, S. Kamarajahz’B, J. Bundred4, C. Boylez,

S. Pandanaboyana2 and B. Lovedayl’s’(’

!peter MacCallum Cancer Centre, Australia, 2Freeman
Hospital, 3Newcastle University Trust Hospitals, *Uni-
versity of Birmingham, United Kingdom, 5R0yal
Melbourne Hospital, Australia, and ®University of Auck-
land, New Zealand

Introduction: The use of neoadjuvant therapy (NAT) for
pancreatic cancer is increasing, although its impact on
postoperative pancreatic fistula (POPF) is variably re-
ported. This systematic review and meta-analysis aimed to
assess the impact of NAT on POPF.

Methods: A systematic literature search until October 2019
identified studies reporting POPF following NAT (radio-
therapy, chemotherapy or chemoradiotherapy) vs. upfront
resection. The primary outcome was overall POPF. Sec-
ondary outcomes included Grade B/C POPF, delayed
gastric emptying (DGE), postoperative pancreatic
haemorrhage (PPH), and overall and major complications.
Results: The search identified 24 studies: pancreatico-
duodenectomy (PD), 19 studies (n=19,893); distal
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pancreatectomy (DP), 5 studies (n=477). Local staging
was reported in 17 studies, with borderline resectable and
locally advanced disease comprising 6% (0 - 100%) and
1% (0 - 33%) of the population, respectively. For PD, any
NAT was significantly associated with lower rates of
overall POPF (OR: 0.57, p< 0.001) and Grade B/C POPF
(OR: 0.55, p< 0.001). In DP, NAT was not associated
with significantly lower rates of overall or Grade B/C
POPF.

Conclusion: NAT is associated with significantly lower
rates of POPF after PD but not after DP. Further studies are
required to determine whether NAT should be added to
POPF risk calculators.

OP04-29

COMPARISON WITH SHORT- AND
LONG-TERM NEOADJUVANT
CHEMORADIOTHERAPY FOR
RESECTABLE AND BORDERLINE
RESECTABLE PANCREATIC
ADENOCARCINOMA

H. Suto, K. Okano, M. Oshima, Y. Ando,
H. Matsukawa and Y. Suzuki
Gastroenterological Surgery, Kagawa University, Japan

Introduction: The indications of preoperative treatment
for resectable (R) borderline resectable (BR) pancreatic
ductal adenocarcinoma (PDAC) are still obscure, and the
protocol has not yet been standardized.

Method: The patients were divided into R, BR with venous
involvement (BR-V) according to the 2019 NCCN guide-
lines. Between September 2009 and May 2016, short
neoadjuvant chemoradiotherapy (NACRT) (3Gy x 10fr.+S-
1) in 2 weeks was given to patients with R(n=33), BR-
V(n=19). Subsequently, since June 2016, long NACRT
(2Gy x 25fr.+S-1) in 5 weeks was given to patients with
R(n=51) and BR-V(n=14) PDAC.

Results: There was no significant difference in adverse
event rate and completion rate of NACRT protocol between
short and long NACRT. The reduction rates of CA19-9
level and SUV max were both significantly higher in pa-
tients with long NACRT than those with short NACRT
(64%vs30%:P=0.009 and 51%vs23%:P< 0.0001, respec-
tively). There was no significant difference in operation
time, RO reduction rate, Evans grade, and induction and
completion rates of postoperative adjuvant chemotherapy
between the two groups. However, resection rate was
significantly lower in long NACRT group (96% vs 85%,
P=0.041) because distant metastasis was more frequently
detected before surgery. There was no significant difference
in OS and RFS between R patients with short and long
NACRT (P=0.871 and P=0.743, respectively). In contrast,
BR-V patients with long NACRT had significantly better
OS and RFS than those with short NACRT (P=0.004 and
P=0.022, respectively).

Conclusions: There was no significant difference between
short and long NACRT in R-PDAC. Long NACRT might
be more effective against BR-V PDAC.
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OP04-30

A NATIONAL ANALYSIS OF THE
INCIDENCE AND SEQUELAE OF
PANCREATOGENIC DIABETES
FOLLOWING PANCREATIC
RESECTION

J. Underhill, J. M. Hyer, C. Aquina, J. Cloyd, M. Dillhoff,
A. Manilchuk, A. Tsung, T. Pawlik and A. Ejaz

The Ohio State University Wexner Medical Center and
James Comprehensive Cancer Center, United States
Introduction: New-onset diabetes following pancreatic
resection (pancreatogenic diabetes mellitus, P-DM) is a
known risk factor. However, the long-term incidence of P-
DM and its clinical impact following pancreatic resection
remains unknown.

Methods: The Medicare 100% Standard Analytic File
(2013-2017) was queried for all patients who underwent
partial pancreatic resection (pancreaticoduodenectomy,
distal pancreatectomy). The primary outcome was the
development of postoperative P-DM following surgery.
Results: We identified 4,255 patients who underwent a
pancreaticoduodenectomy (n=2,989, 70.2%) or distal
pancreatectomy (n=1,266, 29.8%). After a median follow-
up of 0.9 years, the incidence of P-DM was 25.4% (n=863)
and occurred at a median of 0.3 years following surgery.
Risk factors for developing P-DM included undergoing a
distal pancreatectomy (OR 1.98, 95%CI 1.67-2.34), having
a malignant diagnosis (OR 1.66, 95%CI 1.35-2.05), and a
family history of diabetes (OR 2.10, 95%CI 1.46-3.03) all
(p< 0.001). Patients who developed P-DM were more
commonly readmitted within 90 days (43% vs. 33.7%) and
had higher postoperative healthcare expenditures in the
year following surgery ($24,440 USD vs. $16,130 USD)
(both p< 0.001) compared to patients who remained dia-
betes-free.

Conclusion: Approximately 1 in 4 Medicare beneficiaries
who undergo a pancreatic resection develop pancreatogenic
diabetes following pancreatic resection. Appropriate
screening and improved patient education should be con-
ducted for these patients, particularly those at highest risk.

OP04-31

PRE-OPERATIVE PREDICTION OF
OUTCOME IN PATIENTS UNDERGOING
WHIPPLE’S
PANCREATODUODENECTOMY:
PROSPECTIVE VALIDATION OF A
NOVEL RISK SCORING

S. Raxl, S. Das', V. Mangla', A. Yadav', P. Chughz,

N. Mehta' and S. Nundy]

]Surgical Gastroenterology and Liver Transplantation,

and *Research and Biostatistics, Sir Ganga Ram Hospital,
India

Introduction: Despite a high morbidity following Whip-
ple’s pancreatoduodenectomy, there is a lack of an
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objective pre-operative tool, based only on clinical and
biochemical parameters to predict the outcome following
pancreatoduodenectomy that could be implemented on an
outpatient basis.

Methods: Using a multivariate regression model, the sig-
nificant predictors of post-operative outcome were identi-
fied in a set of retrospective database of patients (2006-
2017), and a risk score developed by binary logistic
regression method. This was validated in a set of pro-
spective patients (2017-2020). The model’s predictive ac-
curacy and discriminative ability were assessed using the
receiver operating characteristics (ROC) analysis and
Hosmer-Lemeshow goodness of fit tests respectively.
Results: On multivariate analysis in the retrospective
cohort (n=442), the significant predictors of post-operative
outcome were identified as peak bilirubin levels, pre-
operative stenting and diagnosis (benign/malignant). A risk
score was derived and validated on the prospective cohort
(n=185) [Table 1]. The mean risk for an unfavourable
outcome was 24% for a score of < /=7, 44% for a score of
8-14 and 70% for a score of >/=15. This was further tested
on the validation cohort for individual risk scores
(AUC=0.708) and scores categorised (AUC=0.698). There
was no significant difference between observed and ex-
pected risk of major complications (p=0.31).

Conclusion: The risk score showed a fair accuracy in
predicting post-operative morbidity in the prospective
cohort. Therefore, we propose this be used as a quick aid to
predict the operative outcome in patients posted for
pancreatoduodenectomy on an outpatient basis using
simple pre-operative clinical and laboratory variables.

OP04-31 Pre-operative risk scoring model

Variables Categories
Peak Bilirubin 1) < 2 mg/dl; 2) 2-5 mg/dl; 3)
5-10 mg/dl; 4) 10-20 mg/dl; 5) >20 mg/dl
Stenting 1) Stented; 2) Unstented
Diagnosis 1) Benign; 2) Malignant
Total
OP04-32

ARTERY-FIRST PANCREATECTOMY
WITH SUPERIOR MESENTERIC -
PORTAL VEIN RESECTION AND
RECONSTRUCTION: TWO LARGE
INSTITUTIONS EXPERIENCE FROM
EAST AND WEST

A. Oba'?, K. Tanaka™, E. Rangelova}, Y. Inoue', H. Ito',
Y. Takahashi', A. Saiura', R. Schulick” and

M. Del Chiaro™?

!Cancer Institute Hospital, Japanese Foundation for
Cancer Research, Japan, 2University of Colorado School
of Medicine, United States, 3Karolinska Institutet, Sweden,
and *Hokkaido University Faculty of Medicine, Japan

Introduction: Potential benefits of pancreatectomies
associated to vein resection (PAVR) for pancreatic cancer
are still contradictory. Although some recent papers sug-
gested artery-first approach facilitated PAVR, evidence is
sparse. The aim of this study is to analyze outcomes of
artery-first approach with PAVR by using two large in-
stitutions from different regions.

Methods: We identified consecutive series of patients
with pancreatic cancer who underwent artery-first
approach with PAVR in Karolinska University Hospital
(KUH) and Cancer institute hospital, Japanese foundation
of cancer research (JFCR) from 2008 to 2018. We
compared the short- and long-term results between two
centers.

Results: Among total 506 patients, 211 patients were
from KUH and 295 patients were from JFCR. The higher
incidence of total pancreatectomy was shown in KUH
(24.6% vs 0.3%, P < 0.001). The higher incidence of
primary end-to-end anastomosis was shown in JFCR
(92.5% vs 62.6%, P = 0.017). There was no significant
difference in intraoperative estimated blood loss (KUH:
630ml, JFCR: 600ml), severe complications rate (8.5%,
5.1%), and mortality (2.4%, 0.7%). Primary end-to-end
anastomosis was mainly performed even if the length of
PV/SMYV resection was Scm or more and achieved suc-
cessfully without thrombus (overall cases: 98.0%, Scm or
more: 93.5%)

Conclusions: We reported favorable short-term outcomes
and acceptable long-term outcomes of artery-first approach
with PAVR for pancreatic cancer from the two high-
volume centers in the east and west. Primary end-to-end
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anastomosis after artery-first pancreatectomy was safe and
feasible even if the length of PV/SMV resection was Scm or
more.
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OP04-33

IMPACT OF BORDERLINE
RESECTABILITY IN PANCREATIC
HEAD CANCER ON PATIENT
SURVIVAL: BIOLOGY MATTERS
ACCORDING TO THE NEW
INTERNATIONAL CONSENSUS
CRITERIA

F. Angerl, A. Doering', J. -F. Lockl, C. -T. Germerl,

I Kleinl, A. Wiegering], V. Kunzmarmz,

C. van Eijck’ and S. L&b'

! Department of General-, Visceral- and Trans-
plantsurgery, University Hospital Wuerzburg, Germany,
2Department of Internal Medicine II, University Hospital
Wuerzburg, Germany, and 3Erasmus MC - University
Medical Center, Netherlands

Background: International consensus criteria (ICC) have
redefined borderline resectability for pancreatic ductal
adenocarcinoma (PDAC) according to three dimensions:
anatomical (BR-A), biological (BR-B) and conditional
(BR-C). Aim of this study was to evaluate the impact of the
novel consensus criteria defining BR-PDAC compared to
current NCCN guidelines on patient survival after upfront
pancreaticoduodenectomy.

Methods: Patients’ tumours were retrospectively defined
borderline resectable according to ICC. The study cohort
was grouped into either BR-A or BR-B and compared to
patients considered primarily resectable (R). Differences in
postoperative complications, pathological reports, overall
(OS) and disease-free survival (DFS) were assessed.
Results: 223 patients underwent resection for PDAC. By
applying ICC in routine preoperative assessment, 20 pa-
tients were classified as stage BR-A and 36 patients as stage
BR-B. 167 patients were considered resectable (R). The
cohort did not contain BR-C patients. No differences in
postoperative complications were detected. Median OS was
significantly shorter in BR-A (12 months) and BR-B (14
months) compared to R (20 months) patients (BR-A vs. R:
p=0.036 and BR-B vs R: p=0.016). CA19-9, as the deter-
mining factor of BR-B patients, turned out to be an inde-
pendent prognostic risk factor for OS.

Conclusion: Preoperative staging defining surgical
resectability in PDAC according to ICC is crucial for pa-
tient survival. Patients with PDAC BR-B should be
considered for multimodal neoadjuvant therapy.

OP04-34

LAPAROSCOPIC VERSUS OPEN
PANCREATODUODENECTOMY: AN
INDIVIDUAL PATIENT DATA META-
ANALYSIS OF RANDOMIZED
CONTROLLED TRIALS

F. Vissers', J. van Hilst""?, F. Burdio®, S. Sabnis®,

M. Dijkgraafs, S. Festenz, C. Palanivelu4, L. Poves® and
M. Besselink'

! Surgery, Amsterdam UMC, University of Amsterdam,
Netherlands, 2Surgery, OLVG, Netherlands, 3Surgery,
Hospital del Mar, Spain, 4Surgery, Gem Hospital, India,
and ’Clinical Research Unit, Amsterdam UMC, University
of Amsterdam, Netherlands
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The first randomized controlled trials (RCT) comparing
LPD to OPD have been published recently with conflicting
results where observational studies show less postoperative
complications. An individual patient data meta-analysis
(IPDMA) may give more insight in the putative differences,
including in subgroups.

A systematic literature search was performed in Pubmed,
Embase and the Cochrane library. Out of 1410 studies,
three RCT’s comparing LPD to OPD were identified. The
primary outcome was major postoperative complications
(Clavien-Dindo grade > III). Subgroup analyses were
performed for high-risk groups including patients with a
BMI of >25 kg/m2, either a BMI of >25 kg/m?2 and/or a
pancreatic duct < 3mm, age >70 years, and malignancy
were performed.

Individual patient data from 224 patients included from 6
centers were collected. After LPD, major complications
occurred in 33/114 (29%) patients compared to in 34/110
(31%) patients after OPD (adjusted OR 0.62; 95%CI 0.27 -
1.41, p = 0.257). No differences were seen for post-
operative pancreatic fistula (adjusted OR 0.78; 95%CI
0.316 - 1.943, p = 0.599), delayed gastric emptying
(adjusted OR 0.56; 95%CI 0.220 - 1.418), p=0.220) and
90-day mortality [8 (7%) vs 4 (4%)] (adjusted OR 0.15;
95% C10.02 - 1.26, P=0.08) after LPD vs OPD. With LPD,
operative time was longer (420 vs 318 minutes, p< 0.001)
and primary LOHS was shorter (mean difference -6.97
days).

This IPDMA does not show benefits nor disadvantages
for LPD as compared to OPD besides a shorter LOHS.
Subgroup analyses showed similar postoperative outcomes
in the high-risk subgroups.

OP04-35

TOTAL PANCREATECTOMY RISK
MODEL FOR SEVERE POSTOPERATIVE
COMPLICATIONS DERIVED FROM
2,167 PATIENTS RECORDED IN A
NATIONWIDE CLINICAL DATABASE

D. Hashimotol, M. Mizumaz, H. Kumamaru® , S. Satoi',
H. Yamaue®, M. Yamamoto’, Y. Kakeji®, M. Unno” and
K. Okazaki’

' Department of Surgery, Kansai Medical University,
2Departmem‘ of Surgery, Tohoku University, 3Department
of Healthcare Quality Assessment, The University of
Tokyo, *Second Department of Surgery, Wakayama Med-
ical University, 5Department of Surgery, Institute of
Gastroenterology, Tokyo Women’s Medical University,
SDivision of Gastrointestinal Surgery, Department of
Surgery, Kobe University, and 7Department of Gastroen-
terology and Hepatology, Kansai Medical University,
Japan

Background: Total pancreatectomy is required to
completely clear tumors that are locally advanced or
located in the center of the pancreas. However, reports
describing the clinical outcomes after total pancreatectomy
are rare. The aim of this retrospective observational study
was to assess the clinical outcomes following total
pancreatectomy using a nationwide registry and to create a
risk model for severe postoperative complications.
Method: Patients who underwent total pancreatectomy
from 2013-2017 and who were recorded in the Japan
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Society for Gastroenterological Surgery and Japanese So-
ciety of Hepato-Biliary-Pancreatic Surgery database were
included. Severe complications at 30 days were defined as
Clavien-Dindo grade III with reoperation or grade IV/V.
We modeled the occurrence of severe complications among
the patients from 2013-2016 and tested the accuracy of the
model among the patients from 2017 using c-statistics and a
calibration plot.

Results: We included 2167 patients undergoing total
pancreatectomy. Postoperative 30-day and in-hospital
mortality occurred in 1.0 per cent (22/2167) and 2.7 per
cent (58/2167) of patients, respectively, and severe com-
plications occurred in 6.0 per cent (131/2167) of patients.
Factors showing a strong positive association with outcome
in this risk model were the American Society of Anesthe-
siologists performance status and combined arterial resec-
tion. In the testing cohort, the c-statistic of the model was
0.70 (95 per cent confidence interval: 0.59-0.81).
Conclusion: Our risk model for severe postoperative
complications after total pancreatectomy based on a
nationwide clinical database showed good calibration and
may improve the quality of pancreatic surgery.

OP04-36

MINIMALLY INVASIVE VERSUS OPEN
DISTAL PANCREATECTOMY: AN
INDIVIDUAL PATIENT DATA META-
ANALYSIS OF TWO RANDOMIZED
CONTROLLED TRIALS

M. Korrel', F. Vissers', S. Festen’, B. Groot Koerkamp'},
M. Luyer4, P. Sandstrbms, M. Abu Hilal(’, M. Besselinkl,
B. Bjornsson’ and International Minimally Invasive
Pancreatic Resection Trialists Group

TAmsterdam UMC, University of Amsterdam, 20LVG,
3Erasmus University Medical Center, “Catharina Hospital
Eindhoven, Netherlands, 5Link(')'ping University Hospital,
Sweden, and °Brescia University Hospital, Italy

Background: Minimally invasive distal pancreatectomy
(MIDP) may reduce overall complications and hospital stay
as compared to open distal pancreatectomy (ODP). This
study aimed to combine data of randomized controlled
trials (RCTs) comparing MIDP vs. ODP and assess treat-
ment effects in different high-risk subgroups by conducting
an individual patient data meta-analysis.

Methods: The principal investigators of the LEOPARD
trial from the Netherlands and the LAPOP trial from
Sweden agreed to perform this study upon completion of
the trials. After completion of both trials, individual patient
data will be obtained, and data collection, definitions, and
outcomes harmonized. The primary endpoint is the overall
rate of major (Clavien-Dindo >III) complications. Sec-
ondary outcomes include length of stay and individual
major complications. Sensitivity analyses will be
performed in three pre-specified subgroups (i.e. BMI >25
kg/mz, severe comorbidity and malignant disease).
Results: Results of the LAPOP trial are not yet published.
These results will have been published during IHPBA
2020, and therefore, results of this individual patient data
meta-analysis will become available when the congress will
take place.

Conclusions: This is the first individual patient data meta-
analysis including RCTs on MIDP vs. ODP, creating the

largest sample of randomized patients in this field. In this
study, two individual trial teams, jointly working together
as the International Minimally Invasive Pancreatic Resec-
tion Trialists Group, will combine individual patient data.
Results of this individual patient data meta-analysis will be
presented when accepted for IHPBA 2020.

0OP04-40

THE ROLE OF RADICAL ANTEGRADE
MODULAR
PANCREATOSPLENECTOMY
COMPARED TO CONVENTIONAL
DISTAL PANCREATOSPLENECTOMY
IN PATIENTS WITH LEFT-SIDED
PANCREATIC CANCER: A
RETROSPECTIVE MULTICENTER
PROPENSITY- SCORE MATCHING
ANALYSIS

N. Kim!, C. -S. Lim?, Y. C. Shin®, W. H. Jung®,

J. S. Heo', D. W. Choi', S. H. Shin' and I. W. Han'
Division of Hepatobiliary-Pancreatic Surgery, Depart-
ment of Surgery, Samsung Medical Center, Sungkyunkwan
University, 2Department of Surgery, Seoul Metropolitan
Government - Seoul National University Boramae Medical
Center, Seoul National University College of Medicine,
3Department of Surgery, llsan Paik Hospital, Inje Uni-
versity College of Medicine, and *Department of Surgery,
Ajou University School of Medicine, Republic of Korea

Introduction: The purpose of this study aimed to evaluate
the role of radical antegrade modular pancreatosplenec-
tomy (RAMPS) in terms of postoperative outcomes
compared to conventional distal pancreatosplenectomy
(DPS) in patients with left- sided pancreatic ductal adeno-
carcinoma (PDAC).

Method: From 2005 to 2017, consecutive 316 left-sided
PDAC patients who underwent RAMPS (n=236) or DPS
(n=80) for curative intent in four tertiary referral hospitals
in Korea were included in this study. Among these, after
1:2 Propensity score matching with age, sex, differentia-
tion, T and N stage, 71 patients with DPS and 139 patients
with  RAMPS were analyzed for clinicopathological
outcomes.

Result: There was no difference in complication rate be-
tween the two groups. RAMPS was superior than DPS in
terms of RO rate (99.3% vs 88.6%, p< 0.01) and harvested
LN numbers (16.3+10.57 vs. 10.3£7.06, p< 0.01).
RAMPS showed prolonged DFS (median survival 11 vs
9months), but statistically not significant (p=0.148). In a
subgroup analysis with node-negative patients (n=107),
RAMPS showed superior disease-free survival than DPS
with statistically marginal significance (MS 15 vs 9m, p=
0.05). After multivariate analysis, preoperative CA19-
9>37, tail cancer, poorly or undifferentiated carcinoma,
R1 resection, and absence of adjuvant treatment were
identified as independent risk factors for survival. Also,
preoperative CA19-9>37, advanced T stage, LN metas-
tasis, poorly or undifferentiated carcinoma were inde-
pendent risk.

Conclusion: Although we could not find an eminent sur-
vival benefit of RAMPS, it could be considered a standard
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surgical method for left-sided PDAC because of the similar
complication rate and several oncologic benefits.

OP04-42

THE YONSEI EXPERIENCE OF
MINIMAL INVASIVE
PANCREATICODUODENECTOMIES: A
PROPENSITY SCORE-MATCHED
ANALYSIS WITH OPEN
PANCREATICODUODENECTOMY

M. Choi, H. K. Hwang, W. J. Lee and C. M. Kang
Department of Surgery, Yonsei University College of
Medicine, Republic of Korea

Introduction: With continued technical advances in sur-
gical instruments and growing expertise, several surgeons
have performed minimal invasive pancreaticoduodenec-
tomy (MIPD) safely with good results, and the approach is
being performed more frequently. We performed over 200
cases of MIPD and compared their outcomes to those of
open pancreaticoduodenectomy (OPD) using the large
sample size. The aim of the present study was to evaluate
the safety and feasibility of MIPD compared with OPD.
Methods: From September 2012 to December 2019,
pancreaticoduodenectomy was performed for 352 patients
at Yonsei University Severance Hospital by a single sur-
geon. Patients were divided into two groups: those who
underwent OPD (n=132) and those who underwent MIPD
(n=220). We performed a 1:1 propensity score-matched
analysis and retrospectively analyzed the demographic and
surgical outcomes.

Results: After Propensity score matching analysis, the
mean operation time for the MIPD group was similar and
estimated blood loss was lower than the OPD group. The
postoperative pancreatic fistula (POPF) grade B and C did
not differ significantly between the 2 groups (p=0.204).
There was no difference in 30-day mortality rates between
the two groups (p=1.000).

Conclusions: MIPD can be a good alternative option for
well-selected patients with periampullary lesions requiring
pancreaticoduodenectomy.

0OP04-43

THE OUTCOME OF LAPAROSCOPIC
PANCREATICODUODENECTOMY IS
IMPROVED WITH THE LEARNING
CURVE AND PATIENTS’ SELECTION.
ANALYSIS IN 130 PATIENTS

S. Dokmak, B. Aussilhou, F. S. Ftériche, O. Soubrane and
A. Sauvanet

HBP Departement and Liver Transplantation, Beaujon
Hospital, France

Introduction: In our first experience Laparoscopic
pancreaticoduodenectmoy (LPD) was associated with
higher morbidity. Since we restrict LPD to patients at lower
risk of pancreatic fistula (PF) and we ameliorate our sur-
gical technique. We analyzed our recent results.

Methods and patients: Between 2011-2018, 130 pure
LPD were performed, divided in 3 consecutive periods:
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period 1 (n=43), period 2 (n=43=) and period 3 (n=44) and
were compared.

Results: In the third period, more females (48%, 46%,
59%, p=0.12), IPMN become the first indication of LPD
(12%, 39%, 34%; p=0.037) followed by ampulloma (30%,
9%, 20%), less resection for pancreatic adenocarcinoma
(35%, 16%, 16%; p=0.004), and more dilated (>3mm)
wirsung duct > 3 mm (16%, 27% and 57%; p< 0.001). The
third period showed less operative time (330, 345, 270; p<
0.001) and blood loss (300, 200 125; p< 0.001). Similar
mortality (4%, 4%, 2%; p=0.53), decrease in all compli-
cations including mainly grades B/C PF (44%, 28%, 20%;
p=0.017), bleeding (28% ,21%, 14%, p=0.26), re-inter-
vention (19%, 14%, 9%; p=0.43) and hospital stay (26, 19,
18; p=0.045). In patients with adenocarcinoma (n=69),
similar tumor size but more harvested lymph nodes (21, 19,
25; p=0.031) and RO resection (70%, 79%, 84%; p=0.5).
On multivariate analysis protective factors against grades
B/C PF were female gender, pancreatic adenocarcinoma,
BMI < 22.5 and the third period.

Conclusion: With patient selection and the learning curve,
the results of LPD are improved. These results are impor-
tant for the safe implementation of this technique.

OP04-44

PERIPANCREATIC BACTERIAL
CONTAMINATION CAN LEAD TO THE
DEVELOPMENT OF POSTOPERATIVE
PANCREATIC FISTULA AFTER
PANCREATICODUODENECTOMY

N. Kimura, K. Ishido, T. Wakiya, H. Nagase and

K. Hakamada

Gastroenterological Surgery, Hirosaki University Grad-
uate School of Medicine, Japan

Introduction: The aim of this study was to analyze the
relationship between Peripancreatic bacterial contamina-
tion (PPBC) and postoperative pancreatic fistula (POPF)
after pancreaticoduodenectomy (PD) and to investigate the
bacterial species in the peripancreatic fluid and identify
useful antibiotics to prevent POPF.

Methods: Three hundred twenty consecutive patients un-
derwent PD between May 2012 and December 2019.
Amylase (D-AMY) and microbial culture have been
routinely obtained from the peripancreatic drain on post-
operative day (POD) 1, 3, and 6 since May 2012 and
Modified Blumgart pancreaticojejunostomy (MBPJ)
(N=158) has been adopted since May 2016. POPF was
defined as grade B/C according to the international
definition.

Results: POPF occurred in 26 (16.5%) of 158 patients with
MBPJ. In univariate analysis, non-pancreatic disease
(P=0.026), body mass index (BMI) >25 kg/m2 (P=0.016),
soft pancreas (P=0.009), D-AMY on POD1 >5000 U/L
(P< 0.001), and PPBC on PODI1 or 3 (P< 0.001) were
significantly associated with POPF. In multivariate anal-
ysis, BMI >25kg/m2 (Odds ratio [OR]=3.61; P=0.022), D-
AMY on POD1 >5000 U/L (OR=5.28; P=0.004) and
PPBC on PODI or 3 (OR=4.96; P=0.003) were indepen-
dent risk factors of POPF. Of all 320 patients, PPBC
gradually increased from POD1 to 6. The most commonly
isolated bacteria on POD1 or 3 were Enterococcus sp.



S76 ORALS OL01-0OT03

(10.9%), Pseudomonas sp. (2.5%), and Enterobacter sp.
(1.9%) which were sensitive to piperacillin, imipenem,
meropenem, and levofloxacin.

Conclusions: Early PPBC after PD can cause the devel-
opment of POPF. The patients suspected of PPBC should
receive more sensitive antibiotics in the early postoperative
period to prevent severe POPF.

OP04-45

DELAYED GASTRIC EMPTYING IN
DIABETIC PATIENTS UNDERGOING
PANCREATICODUODENCTOMY: A
PROCEDURE-TARGETED NSQIP
ANALYSIS

A. Greenbaum, A. Kangas-Dick, D. Moore, E. Kenny,
V. Gall and D. August
Rutgers Cancer Institute of New Jersey, United States

Introduction: Delayed gastric emptying (DGE) is a major
source of morbidity after pancreaticoduodenctomy (PD).
Patients with diabetes mellitus (DM) have a propensity for
gastric dysmotility, however the relationship between DGE
and DM is not clearly established. The aim of this study
was to determine the incidence of DGE in patients with and
without DM after PD.

Methods: The American College of Surgeons National
Quality Improvement Project procedure-targeted pancrea-
tectomy database was queried from 2014-2017 for patients
undergoing PD and combined with the main database.
Variables were compared by DM status. The primary
outcome was DGE.

Results: 14,735 patients met inclusion criteria, including
10,930 non-DM (74.2%) and 3805 DM patients (25.8%).
DGE occurred in 17.1% (n=2519); 17.2% in non-DM and
16.8% in DM patients (p=0.60). DM patients had increased
rates of hypertension and pancreatic adenocarcinoma,
larger duct size, harder gland texture, and required more
vascular resections (p< 0.001). DM patients had equivalent
rates of postoperative infections compared to non-DM pa-
tients. IDDM had better outcomes compared to non-IDDM
patients in organ space infections (8.8 vs 14.2%;p< 0.001)
and pancreatic fistula (11.7 vs 18.3%;p< 0.001). Rates of
DGE were 18.0% (n=337) in non-IDDM and 15.7% in
IDDM patients (p=0.162). On multivariate regression, male
sex, advanced age, smoking, pancreatic fistula, and organ
space infection were associated with DGE.

Conclusion: No differences in rates of DGE between DM
and non-DM patients after PD were found. IDDM patients
demonstrated better postsurgical outcomes compared to
non-IDDM patients, suggesting a potential role of moni-
tored insulin or hyperglycemia regulation.

OP04-46

LAPAROSCOPIC CENTRAL
PANCREATECTOMY: RESULTS IN 81
PATIENTS

S. Dokmak, B. Aussilhou, F. S. Ftériche, O. Soubrane and
A. Sauvanet

HBP Departement and Liver Transplantation, Beaujon
Hospital, France

Introduction: Central pancreatectomy (CP) is a good
indication to the laparoscopic approach related to the
absence of oncological or vascular contraindications. The
aim of this study was to analyze our monocentric
experience.

Methods: Between 2008-2018, were performed 540 lapa-
roscopic pancreatic resections and 81 laparoscopic CP. CP
was indicated if enucleation was not feasible, in non-dia-
betic patients and if the distal pancreas was > 5 cm. One
layer pancreato-gastric anastomosis. All clinical, operative
and postoperative data were recorded prospectively and
were analyzed.

Results: The mean age was 50 (17-77), including 55
female (68%), with a mean BMI at 25 (16-36). Indications
for resection were for neuroendocrine tumor (24; 30%),
IPMN (16; 20%), solid pseudopapillary tumor (12; 15%),
mucinous cystadenoma (11; 14%), pancreatitis with
disconnected duct syndrome (5; 6%), and other (13; 15%).
The mean operative time was 183 (90-285), the mean blood
loss 107 (0-800), and one conversion (1%). No 90 days
mortality and the overall morbidity was observed in 58
patients (72%) including grade B/C pancreatic fistula (21;
26%), bleeding (10; 12%), drained collection (2; 3%),
delayed gastric emptying (2; 3%), re-intervention (5; 6%).
the mean hospital stay was 22 days (5-54) with readmission
in 2 (2%). The mean number of harvested lymph nodes was
3 (0-19) and RO resection in 71 (88%) patients.
Conclusion: The applicability of laparoscopic central
pancreatectomy is high and the morbidity is acceptable.
There is a real advantage on the preservation of the
pancreatic function and abdominal wall in these young
patients with no malignancy.

OP04-48

SURGICAL COMPLICATIONS AFTER
PREOPERATIVE
CHEMORADIOTHERAPY IN PATIENTS
WITH RESECTABLE AND BORDERLINE
RESECTABLE PANCREATIC CANCER
IN A MULTICENTRE, RANDOMISED
CONTROLLED CLINICAL TRIAL
(PREOPANC-1)

J. C. van Dongenl, E. Versteijnez, M. Sukerl,

B. A. Bonsing}, M. G. Besselink”, O. R. Busch?’,

G. van Tienhovenz, B. Groot Koerkamp',

C. H. van Eijck' and Dutch Pancreatic Cancer Group
!Erasmus MC - University Medical Center, 2Amsterdam
UMC, University of Amsterdam, and 3Department of
Surgery, Leiden University Medical Center, Netherlands

Background: Preoperative chemoradiotherapy is increas-
ingly being used in patients with (borderline-)resectable
pancreatic cancer. However, randomised studies investi-
gating the effect of preoperative therapy on the surgical
complication rate after pancreatic resection are lacking.
Objectives: To investigate the effect of preoperative
chemoradiotherapy on surgical complications in patients
after pancreatic resection for (borderline-)resectable
pancreatic cancer.

Methods: In this prospective, multicentre, randomised
controlled trial, patients with (borderline-)resectable
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pancreatic cancer were randomly assigned (1:1) to upfront
surgery, followed by adjuvant therapy or to preoperative
chemoradiotherapy followed by surgery and adjuvant
chemotherapy. The endpoints of our study were the rate of
postoperative pancreatic fistula (POPF), post pancreatec-
tomy haemorrhage (PPH), delayed gastric emptying
(DGE), bile leakage, intra-abdominal infections, major
complications and mortality.

Results: This study included 218 patients, of which 84
underwent curative resection in the upfront surgery group
(75%) and 60 in the preoperative therapy group (57.1%).
There was a higher incidence of POPF in the group who
underwent upfront surgery compared to preoperative
chemoradiotherapy (10.7% vs. 0%, p = 0.011). The inci-
dence of PPH did not differ significantly between the two
treatment groups (7.6% vs. 10.7%, p=0.553, respectively),
but a different etiology was observed. The upfront surgery
group included five (6.0%) patients with late extra-luminal
PPH, compared to zero in the preoperative chemo-
radiotherapy group (p=0.076). No significant differences
were found regarding other surgical complications.
Conclusion: Preoperative chemoradiotherapy does not in-
crease the incidence of surgical complications or mortality.
In contrast, it was associated with a reduced POPF rate.

OPO5 - Pancreas: Technical Outcomes
OP05-01

SHARING LANDMARKS FOR SETTING
A CUTTING LINE LEADS TO SAFE
LAPAROSCOPIC
PANCREATICODUODENECTOMY

H. Nishino, Y. Nagakawa, C. Takishita, H. Osakabe,

M. Akashi, T. Nakajima, Y. Hosokawa, K. Katsumata and
A. Tsuchida

Department of Gastrointestinal and Pediatric Surgery,
Tokyo Medical University, Japan

Introduction: Since laparoscopic pancreaticoduodenec-
tomy (LPD) combines various surgical procedures,
securing the appropriate surgical field at each surgical site
is required for safe dissection. Identification of the
anatomical landmarks is also essential to set an appropriate
cutting line. We developed effective retraction methods and
anatomical landmarks for safe LPD that have been shared
by all in our surgical team.

Methods: For each of the twenty-four different surgical
sites, retraction method was developed in the surgical team.
At each surgical site, the dissecting device was aligned with
the axis of cutting line using ’three-way retraction’ that
needs both hands of the assistant and left hand of the
operator. Anatomical landmarks to set a cutting line around
the superior mesenteric artery (SMA) were shared in our
surgical team; the proximal dorsal jejunal vein (PDJV), the
inferior pancreatoduodenal vein (IPDV), the uncinate pro-
cess ligament which fixes the pancreatic uncinate process to
the dorsal side of the jejunal, the SMA nerve plexus without
spreading of the nerve fibers (SMA bundle region), and the
ligament of Treitz.
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Results: Surgical outcomes of 1st-47th cases (hybrid
LPD); operation time 551.6 minutes, blood loss 315.4 ml.
48th-70th cases (pure LPD); operation time 465.5 minutes,
blood loss 164.5 ml. 71th-90th cases (pure LPD); operation
time 401.8 minutes, blood loss 122.4 ml. 91th-111th cases
(pure LPD, young surgeons participated in the surgery);
operation time 483.0 minutes, blood loss 120.0 ml.
Conclusions: Sharing the retraction methods and anatom-
ical landmarks in the surgical team to determine the cutting
line leads to safe LPD.

OP05-02

COMPARISON OF SURGICAL
OUTCOMES OF LAPAROSCOPIC AND
ROBOTIC
PANCREATICOJEJUNOSTOMY AFTER
PANCREATICODUODENECTOMY IN
PATIENT WITH A SOFT PANCREAS

S. H. Choi' and C. M. Kang’

Surgery, CHA University/ Bundang CHA Medical Center,
and 2Surgery, Yonsei University College of Medicine,
Republic of Korea

Objective(s): A soft pancreas remains a potent risk factor
of postoperative pancreatic fistula (POPF) following
pancreaticoduodenectomy (PD). Recently, minimally
invasive PDs have been gradually expanding its applica-
tion. This study aims to evaluate the effect of anastomotic
technique of laparoscopic versus robotic pancreaticojeju-
nostomy on POPF among patients with soft pancreas in
multi-institutional database.

Methods: From January 2014 to December 2019, 155
patients with soft pancreas and small pancreatic duct less
than 3 mm diameter underwent laparoscopic or hybrid PD
(laparoscopic resection and robotic reconstruction) at two
instituitions. All patients underwent duct-to-mucosa
anastomosis for pancreaticojejunostomy. Surgical out-
comes of 123 patients who underwent totally laparoscopic
PD and 32 patients who underwent hybrid PD were
compared.

Results: General demographics were comparable between
laparoscopic and hybrid group. Proportion of periampullary
malignancies were similar in both group (74.8 % vs. 75.0
%, p=0.981). Mean diameter of pancreatic duct was almost
identical (1.98+£0.69 mm vs. 1.8440.63 mm, p=0.326)
Mean pancreatic duct size was also comparable (1.98+0.69
vs. 2.084+0.96, p=0.475). Mean operative time and esti-
mated blood loss were similar. POPF, delayed gastric
emptying, and overall postoperative complication rates
were not different in both group. Clincal relevant POPF
rates higher than grade B were also comparable (8.8% vs.
9.4%). Length of hospital stay was also comparable (12.0 +
9.1 vs. 12.0 £ 8.3 days, p=0.985).

Conclusion: Our study showed similar POPF and overall
complication rates in both laparoscopic and hybrid PD
group. Future higher volume study is needed to figure out
real advantage of robot surgical system in PD.
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OP05-03

THE FRENCH RECONNECTION: A
CONSERVATIVE SURGICAL
TREATMENT OF DISCONNECTED
PANCREATIC DUCT SYNDROME

S. Dokmakl, A. Tetartl, B. Aussilhou', A. Choupet',

V. Rebours?, M. -P. Vullierme®, O. Soubrane’,

P. Levy” and A. Sauvanet'

"HBP Departement and Liver Transplantation, 2Pancre-
atic Diseases, and j’Radiology, Beaujon Hospital, France

Background: Disconnected pancreatic duct syndrome
(DPDS), a severe complication of acute necrotizing
pancreatitis (ANP) can require surgery, usually by distal
pancreatectomy, but frequently exposing to diabetes. We
describe a new technique reconnecting the distal pancreas
to the digestive tract.

Methods: This technique was proposed for DPDS in non-
diabetic or non-insulin dependent diabetic patients with a
distal pancreas exceeding 5 cm. The ruptured zone was
identified and the distal side was anastomosed to the
stomach or the jejunum.

Results: From 2013 to June 2019, 36 patients (median=49
years), underwent the “French reconnection”, indicated for
chronic pain/recurrent pancreatitis (35;97%), persistent
pancreatic fistula (33; 92%), or digestive compression/
fistulisation (9; 25%). Preoperatively, median weight loss
was 10 kg (4-27), median number of hospitalisation per
patient was 5(1-8) and 24(67%) patients received endo-
scopic/percutaneous treatment. Surgery was performed
after a median delay of 279(90-2000) days after ANP,
through laparoscopy in 9 (25%) patients. The remnant
pancreas (median length=70mm; 50-130) was anastomosed
to the stomach (n=30) or the jejunum (n=6). Post-
operatively, there were 13(39%) grade B/C pancreatic fis-
tulas and 3 (10%) bleedings including one lethal
(mortality=3%). Median hospital stay was 18(7-121) days.
With a median follow up of 24(4-53) months, all pancreatic
fistulas healed and the clinical success rate was 91%.
Median BMI increased from 22 to 25 kg/mz. Postoperative
endocrine and severe exocrine insufficiencies were
observed in 4 (15%) and 7(32%) patients, respectively.
Conclusions: The “French reconnection” is a good alter-
native to distal pancreatectomy for DPDS, allowing
excellent control of symptoms and preserving pancreatic
function.

OP05-04

SUB-ADVENTITIAL DIVESTMENT
TECHNIQUE FOR ARTERY-INVOLVED
PANCREATIC CANCER: TECHNICAL
FEASIBILITY AND SAFETY PROFILE
Z. Lu, B. Cai, J. Wei, J. Wu, W. Gao, Y. Gao, L. Yin,

K. Jiang and Y. Miao
Pancreas Center, Nanjing Medical University, China

Introduction: Artery involvement is the major obstacle of
curative operation for non-metastatic pancreatic cancer
patients. Here we present the sub-adventitial divestment
technique (SADIT) in therapeutic surgery of artery
involved pancreatic cancer(ai-PC).

Methods: From April 2014 to June 2016, a total of 73
consecutive ai-PC patients identified with contrast-
enhanced CT and surgical exploration received curative
pancreatectomy with SADIT served as the study group
(SADIT). To evaluate safety of SADIT, 247 concurrent
pancreatic cancer patients without artery involvement who
received curative pancreatectomy were enrolled as control
(CTRL). Retrospective Analysis of peri-operative
morbidity and mortality profile was performed to test the
technical feasibility and safety.

Results: Gender, age, preoperative CA19-9 and serum al-
bumin showed no difference between two groups. SADIT
group tend to have more major vein resection and recon-
struction, combined organ resection and extended lymph
node dissection. Longer operation time was needed in
SADIT group (SADIT vs CTRL: 265.4+101.4 min vs
228.7490.2 min, p=0.003) without significant increase in
surgical blood loss(SADIT vs CTRL: 3474323 mL vs
2834315 mL, p=0.131). Over-all morbidity, and the inci-
dence of ISGPS post-operative pancreatic fistula, delayed
gastric emptying and re-operation rate were of no differ-
ence between two groups, while SADIT group had more
post-operative hemorrhage(SADIT vs CTRL: 52.1% vs
49.0%, 20.5% vs 19.0%, 17.8% vs 15.8%, 1.4% vs 1.6%
and 16.4% vs 6.5%, p= 0.743, 0.904, 0.817, 1.000 and
0.015, respectively).

Conclusion: Sub-adventitial divestment technique is safe
in surgery of artery involved pancreatic cancer. Valid pre-
diction method for tumor biology is warranted to provide
more beneficial therapeutic strategy.

OPO06 - Pancreas: Miscellaneous

OP06-01

LAPAROSCOPIC FREY PROCEDURE -
MULTICENTER PROSPECTIVE
RANDOMIZED TRIAL

A. Andrianov', R. Izrailov', V. Tsvirkun', T. Dyujevaz,
K. Dalgatov®, V. Egorov”, S. Tarasenko’,

K. Nikolskaia® and E. Diubcova®

!Hi-Tech and Endoscopic Surgery, Moscow Clinical Sci-
entific Center, *Pancreas and Liver Surgery, Sechenov
University, 3Hepat0biliary Surgery, Hospital of N.I.Pio-
gov, 4Hepatobiliary Surgery, Illiinskya Hospital, 5Hepa—
tobiliary Surgery, Ryazan State Medical University, and
Disease of Pancreas, Moscow Clinical Scientific Center,
Russian Federation

Indication: To compare the efficiency, advantages and
selection criteria of laparoscopic Frey procedure.

Materials and methods: The primary point of the trial: the
frequency of complications in the early postoperative
period after laparoscopic and open procedure (Clavien-
Dindo classification (from grade II and above). From
October 2018 to December 2019 Frey procedure were
performed in 18 patients with chronic pancreatitis type C
(classification of M.Buchler). All patients were divided for
2 group: I group - laparoscopic approach (n-9), II group -
open approach (n-9). The age of the patients was 42 (25-69)
years in I group and 44 (36-52) years in II group (p 0,8).
The median size of the pancreatic head was 30 (23-38) mm
in I group and 42 (31-73) mm in I group (p 0.6), the
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median diameter of the main pancreatic duct was 7 (4-10)
mm and 8 (4-10) mm (p 0.16), respectively.

Results: All operations in I group were performed lapa-
roscopic. The operating time was 375 (320-501) minutes in
I group and 240 (179-280) minutes in II group (p 0,08).
Blood loss was 70 (30-200) and 100 (50-450) ml (p 0.5),
respectively. The postoperative stay period was 4 (4-8)
days in I group and 7 (5-14) days in II group (p 0.45). There
was 1 (11.15%) complications in II group. The follow-up
was 4 (3-8) months in I group and 4 (3-7) months in II
group. Pain relief was complete in all groups.
Conclusions: A prospective randomized trial demonstrates
advantages of laparoscopic Frey procedure.

OP06-02

ASSOCIATION OF PRE-EXISTING
MENTAL ILLNESS WITH ALL-CAUSE
AND CANCER-SPECIFIC MORTALITY
IN MEDICARE BENEFICIARIES WITH
PANCREATIC CANCER

A. Paredes', M. Hyer!, E. Palmer', M. Dillhoff', A. Ejaz',
J. Cloyd', A. Tsung' and T. Pawlik’

!The Ohio State University Wexner Medical Center, Co-

lumbus, United States, and 2Department of Surgery, The

Ohio State University Wexner Medical Center, Columbus,
United States

Introduction: Among patients with pancreatic cancer, the
association of mental illness with long-term outcomes re-
mains unknown. We sought to analyze how preexisting
mental illness before a pancreatic cancer diagnosis was
associated with all-cause and cancer-specific mortality.
Methods: Individuals diagnosed with pancreatic adeno-
carcinoma were identified in the linked Surveillance,
Epidemiology, and End-Results-Medicare database from
2004-2016. Patients were classified as having mental
illness if an ICD9/10-CM code for anxiety, depression,
bipolar disorder, schizophrenia or other psychotic disorder
was recorded in at least one inpatient or two outpatient
claims during the 3 years before cancer diagnosis.
Results: A total of 3,020 (6.9%) out of 43,576 patients
were diagnosed with a mental illness prior to pancreatic
cancer diagnosis. Among individuals with pre-existing
mental illness, 21.9% were diagnosed with anxiety only,
44.3% with depression only and 15.9% with depression
and anxiety; a smaller subset (18.0%) was diagnosed
with severe mental illness (schizophrenia or other psy-
chotic disorder). There was a 33% increase in all-cause
mortality among patients with versus without pre-exist-
ing mental illness after adjusting for age, race, gender,
stage, and surgical intervention (adjusted HR:1.33; 95%
CI:1.28-1.38)(p< 0.001). In addition, patients with
mental illness had a 30% increase in cancer-specific
mortality (adjusted HR: 1.30, 95%CI:1.25-1.36) (p<
0.001).

Conclusion: Roughly 7% of patients with pancreatic
adenocarcinoma had a pre-existing mental illness diag-
nosis. Individuals with mental illness were more likely to
have worse overall and cancer-specific long-term out-
comes. Surgeons and cancer caregivers need to be aware of
mental illness to address mental health concerns among
cancer patients as part of their care coordination.
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OP06-05

USE OF CHAPLAINCY SERVICES
AMONG PATIENTS WITH
HEPATOPANCREATIC CANCER

A. Paredes], E. Palmer', M. Hyer], D. Tsilimigrasl and
T. Pawlik”

!The Ohio State University Wexner Medical Center and
James Comprehensive Cancer Center, and 2Department of
Surgery, The Ohio State University Wexner Medical
Center, United States

Introduction: Hepatopancreatic (HP) can be extremely
stressful, yet the supportive care needs of patients with
these diagnoses are unknown. We sought to define overall
utilization of chaplaincy services among patients with HP
cancers at a large comprehensive cancer center.

Methods: Patients with HP cancer were identified; data on
patients with breast or prostate cancer were also collected
for comparison purposes. Details on demographic, as well
as chaplaincy services were obtained and compared.
Results: Among 8,961 individuals (HP, n=1,419; breast or
prostate, n=7,542), a sub-set of patients utilized chaplaincy
services (HP, 51.7% vs. breast or prostate, 19.8%; p<
0.001). While patient sex and race were not associated with
chaplaincy utilization (both p>0.05), married patients were
less likely to use these services (OR 0.83, 95% CI 0.75-
0.93). In contrast, patients who self-reported being “reli-
gious” (OR 2.05, 95% CI 1.78-2.36), as well as patients
with an active DNR (OR 5.25, 95%CI 4.52-6.11) were
more likely to use chaplaincy services. On multivariable
analysis, patients with HP versus breast or prostate cancer
were almost 3-fold more likely to use chaplaincy services
(OR 2.80, 95% CI 2.45-3.21). Compared with breast or
prostate cancer, individuals with HP cancer were more
likely to use chaplaincy services to reduce distress (79.2%
vs. 84.3%) and increase understanding of their medical
condition (15.3% vs. 28.9%)(both p< 0.05).

Conclusion: Up to 1 in 2 patients with HP cancer utilized
chaplaincy services. The availability of chaplaincy services
may help address distress, as well as psychological and
spiritual needs of patients with HP cancers.

OP06-06

SURGICAL DECISION MAKING IN
PANCREATIC AND DUODENAL
TRAUMA

P. Gill, K. Ruecker, A. Cocco, D. Marascia, C. Li,

K. Gumm, B. Loveday, B. Knowles and B. Thomson
Royal Melbourne Hospital, Australia

Introduction: Pancreatic and duodenal injuries occur un-
commonly but may cause significant morbidity and mor-
tality. This study focuses on factors that may influence
surgical decision making in this patient group.

Method: A retrospective review of patients admitted with
pancreatic and/or duodenal injuries from 2000 - 2017 to a
level 1 trauma service was undertaken. Demographic,
injury and management data were collected.

The grade of pancreatic or duodenal injury was consid-
ered to be low (AIS 1-2) or high (AIS 3-5). Patients were
analysed in two groups according to whether they were
managed operatively or non-operatively. The operative
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group was then divided into patients managed with damage
control versus those who had definitive surgery. Univariate
and multivariate analysis were performed to identify factors
which differentiated between these groups.

Results: 148 patients sustained pancreatic and/or duodenal
injuries. Non-operative management was undertaken in 119
patients (80.4%). On multivariate analysis, injury to four or
more abdominal organs was the only factor associated with
requiring operative management (OR 1.87 (95%CI 1.29-
2.71, p=0.01).

45 of the 119 patients (37.8%) required damage control

surgery. On multivariate analysis, shock (OR 17.57 (95%
CI 3.58-86.15, p=0.0000)) and major vessel injury (OR
3.14 (95%CI 1.25-7.92, p=0.02)) were associated with
requiring a damage control approach.
Conclusion: Pancreatic and duodenal injuries are uncom-
mon. Injury to multiple abdominal organs is associated with
operative treatment of the pancreatic or duodenal injury. In
patients with shock or major vessel injury, damage control
surgery is likely to be required.

OP06-07

SIGNET RING CARCINOMA OF THE
PANCREAS: A RARE AND DEADLY
DISEASE

K. Mahendraraj, N. Nissen, T. Brennan, G. Voidonikolas,
A. Klein, T. Todo, K. Kosari and I. Kim
Surgery, Cedars-Sinai Medical Center, United States

Introduction: Compared to pancreatic ductal adenocarci-
noma (PDAC), signet ring carcinoma of the pancreas
(SRC) is a rare mucin-producing exocrine malignancy,
comprising less than 1% of all cases. Clinical information
regarding this disease is scant.

Method: Data on 103,341 patients with pancreatic cancer
from the Surveillance Epidemiology and End Result
(SEER) database (1973-2017) was analyzed.

Results: SRC comprised 0.6% of all pancreatic cancers
(621 cases). Both SRC and PDAC were more common in
men, Caucasians and in the pancreatic head. SRC was
more often poorly differentiated (81.3%) and had meta-
static disease (68.1%). The majority of SRC were un-
treated (70%), while 14% had surgery and chemotherapy.
Mean survival for SRC was significantly lower (0.47 years
vs. 0.85 years), even with resection. However, SRC pa-
tients benefited more from primary radiotherapy than
PDAC (1.05 vs. 0.93 years, p< 0.001). Multivariate
analysis identified SRC size >4cm (OR 1.4), distant dis-
ease (OR 1.8), and poor differentiation (OR 1.6) as in-
dependent risk factors for mortality, p< 0.005. Survival
advantage was seen with pancreatic body (OR 0.7) or tail
location (OR 0.7), and radiation therapy (OR 0.36), p<
0.005

Conclusions: SRC presents with larger size, poor differ-
entiation, and a higher rate of metastatic disease than
PDAC, resulting in worse survival. Despite this, SRC pa-
tients amenable to radiation therapy derive greater survival
advantage than PDAC. Resection was associated with the
longest survival compared to other treatment modalities for
SRC. These results suggest that combination surgery and
radiotherapy may have an important role in improving
survival for SRC patients.

Variables Overall Signet Ring Carcinoma Pancreatic pvalue
of Pancreas Adenocarcinoma
N (%) 103,341 621(0.6) 102,720 (39.4)
Age. (Mean = SD) 652=11.7 675:12 682:11.7 0.134
Mean Overall Survival (vears) 0852001 047009 0352001 *0.012

Gender

fale [ s2861(512) | 336 (54.1) [ 25168y | 0.076

emale [ s0s74@ss) | 285 (45.9) | 50189(489) | 0147
Race, N(%)

aucasian 77,078 (74.7) 457(74.1) 76,621 (74.7)

‘African American 12,007 (11.6) 56(5.1) 7 0.005
Hispanic 7,728(7.5) 67(10.9)

Other 37(60)

Location

Head of pancreas 52,536 (30.8) 303 (488)

Body of pancreas 10,303 (10.0) 480.7)

Tail of pancreas 10,638 (10.3) 6158 0.002

ancreatic Duct/ Islets 668 (0.6) 5(08)

ancreas, unspecified 29,166 (38.2) 203 (329)

tage, N(°%)

ocalized | 7.447 (1.7) | 22(3.7) | 7425 (7.8) |

egional 1 29.015(302) | 166 (28.1) | 28845(30.2) | *<0.001
Distant | IS GH | 402 (68.1) |9 |
Tumor Size, N(%%)

1 338 (0.6) 2(06) 336 (0.6) 61
Under 2 cm 2826(5.2) 16(5.1) 2810 5.2) 7
2t04cm 25030 (51.8) 159 (50.5) 27871 G1.8) 70
Overdcm 22583 (42.3) 138 (43.8) 22745 (32.3) 60

Lymph Node Status

Positive [ 24096@25) | 179 (50.4) [ 23917(424) | *0.001
Negative T 32632673 | 176 (49.6) [ 32356G76) |
Treatment, N(%)
No treatment 70,641 (71.8) 424 (70.0) 70217 (71.8)

urgery only 9514(9.7) 85 (14.0) 5,425(5.6) *0.001
Radiation only 13,200 (13.4) 63 (104) 13,137 (13.4)

oth surgery and radiation 5,032 .1 336 4998 G.1)

urvival by treatment (years=SD

No treatment 0.1120.03 0302001

urgery only 2132007 221205 #<0.001
Radiation only 1.0520.17 0.9320.02

oth surgery and radiation 2252048 299009

‘ancer Specific Mortality
Alive [ 634836 | 4183 | 6,307 (7.6) [ o280
Dead | 7738624 | 347 (91.6) [ 76701(524) | 0498

Abbreviations: N = number; SD = standard deviation; Diff = Differentiated. *p value: staustical significance, < 0.05;

Data On 103,341 Patients With Pancreatic Cancer from
the SEER Database (1973-2017)

OP06-08

IMPACT OF TIMING OF
CHEMOTHERAPY FOR PANCREATIC
CANCER IN THE ELDERLY: A
NATIONAL CANCER DATABASE STUDY

N. Lad, F. Kunzler, R. Jimenez and H. Asbun
Miami Cancer Institute, United States

Background: Recent data favor neoadjuvant chemo-
therapy for pancreatic adenocarcinoma (PDAC). The aim
of this study is to evaluate the effect of timing of chemo-
therapy on overall survival of elderly patients undergoing
pancreatic surgery for PDAC.

Methods: The NCDB was reviewed from 2004 to 2016. The
effect of chemotherapy in elderly patients (>75) was stud-
ied. Three major groups were analysed: adjuvant (ADJ),
neoadjuvant (NEO) and neoadjuvant with adjuvant (BOTH).
Results: A total of 380,524 patients were diagnosed with
PDAC. Of these, 130,039 were >75 years of age, and
18,291 patients (7.1%) underwent surgery. Chemotherapy
was provided as follows: 5,640 underwent ADJ, 888 NEO
and 345 BOTH. A majority being diagnosed at stage II
patients in NEO (48%) and BOTH (53%) . The 3 year
survival was 31.9% in BOTH (95% CI: 26.4 - 38.6), 24.7%
in NEO (95% CI: 21.6 - 28.3) and 25.0% in ADJ (95% CI:
23.8-26.3). Univariate Cox regression shows a significantly
improved survival in BOTH in comparison to ADJ
(p=0.0081) and a trend in improvement in comparison to
NEO (p=0.079). There was a tendency to improved sur-
vival when elderly patients that received only neoadjuvant
vs those receiving adjuvant chemotherapy (p=0.23). On
multivariate analysis comorbidities were identified as an
independent factor negatively impacting survival. Chemo-
therapy given as BOTH was independently associated with
improved survival (figure 1).

Conclusion: Elderly surgical patients undergoing BOTH
neoadjuvant and adjuvant chemotherapy had improved
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survival. Therefore, BOTH should be given elderly patients
if tolerated.

p = 0,016

Survival Curve for Elderly with receiving Adjuvant, Neoadjuvant and
Both Cheemothreapy

OBO01 - Biliary: Cholangiocarcinoma
OBO01-01

PROPOSED MODIFICATION OF
STAGING FOR DISTAL
CHOLANGIONCARCINOMA ON THE
BASIS OF THE 8TH EDITION OF THE
AMERICAN JOINT COMMITTEE ON
CANCER STAGING SYSTEM

Y. You', Y. C. Shin’, I. W. Han’, D. W. Choi’, J. S. Heo’,
K. -T. Jang®, N. Kim®, H. Kim*, C. -S. Lim® and Samsung
Medical Center

! Department of Surgery, Samsung Medical Center, Sung-
kyunkwan University School of Medicine, 2Department of
Surgery, llsan Paik Hospital, Inje University College of
Medicine, 3Samsung Medical Center, Sungkyunkwan
University School of Medicine, *Seoul National University
College of Medicine, Republic of Korea, and >Seoul
Metropolitan Government - Seoul National University
Boramae Medical Center, Seoul National University Col-
lege of Medicine, Republic of Korea

Introduction: We validated 7th and 8th AJCC staging
system. Second, we tried to find the optimal value for T
category, total lymph node count (TLNC), positive lymph
node count (PLNC) and lymph node ratio (LNR). Finally,
comparison of performance by various staging models was
performed.

Method: We retrospectively reviewed 251 patients who
underwent surgery for DCC at 4 centers. To determine
optimal cutoff value, univariate and multivariate Cox
regression analyses were used and %2 score of each values
were compared. To compare the predictive superiority of
various staging models, Akaike information criterion
(AIC), Bayesian information criterion (BIC), AIC correc-
tion (AICc), and Harrells C-statistic were calculated.
Results: When applying the optimal cut off value for T
category, the categories are classified as follows and
referred to as ’revised T category’: T1 (< Smm), T2 (5-
10mm) and T3(>10mm). As to N category, PLNC is
divided into N (0), N (1-2) and N (> 3). LNR were divided
into 3 groups

HPB 2021, 23 (S1), S13—S112

(0, >0 to < 0.1 and >0.1). In multivariate analysis, age
(P =0.003), TLNC (P = 0.033), revised T(LNR)M staging
(P < 0.001) were identified as independent factor for OSR.
The predictive performance of revised T (LNR) M staging
(AIC:1288.925, BIC 1303.377, AICc 1291.52 and
Harrell’s C statics 0.667) was superior to other staging
system.

Conclusions: A modified staging system consisting of
revised T category and LNR predicted better overall sur-
vival of DCC than AJCC 7th and AJCC 8th editions.

OBO01-02

EVALUATION OF
CLINICOPATHOLOGICAL FEATURES
OF INTRADUCTAL BILIAY NEOPLESM
OF THE BILE DUCT BASED ON NEW
CLASSIFICATION: A JAPAN-KOREA
COLLABORATIVE STUDY

K. Kubota', J. -Y. Jangz, Y. Nakanuma®, K. -T. Jang‘l,
N. Fukushimas, T. Furukawa(’, S. -M. Hong7,

Y. Sakuraoka' and H. Kim®

1Second Department of Surgery, Dokkyo Medical Uni-
versity, Japan, *Department of Surgery, Seooul National
University Hospital, Republic of Korea, *Division of Pa-
thology, Fukui Saiseikai Hospital, Japan, 4Department of
Pathology and Translational Genomics, Samsung Medical
Center, Republic of Korea, 5Departmem‘ of Pathology,
Jichi Medical University, 6Department of Investigative
Pathology, Tohoku University Graduate School of Medi-
cine, Japan, 7Department of Pathology, Asan Medical
Center, University of Ulsan College of Medicine, and
SDepartment of Pathology, Seoul National University
Hospital, Seoul National University College of Medicine,
Republic of Korea

Introduction: The prevalent location and incidence of
intraductal papillary neoplasm of the bile duct (IPNB) and
invasive carcinoma associated with them have varied
markedly among studies due to differences in diagnostic
criteria and tumor location. To clarify the clinicopatho-
logical features of IPNB, a collaborative study of IPNB
based on the new classification was performed by the Japan
Biliary Association and the Korean Association of Hepato-
Biliary-Pancreatic Surgery.

Methods: IPNBs were classified into two types: Type 1
IPNB, being histologically similar to intraductal papillary-
mucinous neoplasm of the pancreas, and Type 2 IPNB,
having a more complex histological architecture with
irregular papillary branching or foci of solid-tubular com-
ponents. Medical data, pathological findings and long-term
outcomes for the two types were evaluated.

Results: Among 694 IPNB patients, 520 and 174 had Type
1 and Type 2, respectively. The levels of AST, ALT, ALP,
Y-GTP, T. Bil, CEA and CA19-9 were significantly higher
in patients with Type 2 than in those with Type 1. Type 1
IPNB was more frequently located in the intrahepatic bile
duct than Type 2, whereas Type 2 was more frequently
located in the distal bile duct than Type 1 IPNB (P< 0.001).
There were significant differences in 5-year cumulative
survival rates (75.2% vs 50.9%; P < 0.0001) and 5-year
cumulative disease-free survival rates (64.1% vs 35.3%; P
< 0.0001) between the two groups.
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Conclusion: Type 1 and Type 2 IPNBs differ in their
clinicopathological features and prognosis. IPNB should
not be discussed as a single-entity disease but as hetero-
geneous disease.

Vet
T2

- Tpe ) _cansnes

~+=7poe 2_cemored

Log rank test p<0.0001

Cumulative survival rates of patients with Type 1 and 2 IPNB (n=694).

OB01-03

CLINICAL SIGNIFICANCE OF NOVEL
ITEM-BASED PATHOLOGICAL REPORT
FOR HILAR CHOLANGIOCARCINOMA

X. Shi, R. Zhang, H. Li, J. Sun, Q. Tang and C. Liu
Biliary Pancreatic Surgery, Sun Yat-sen Memorial Hos-
pital, China

Introduction: The en bloc cancer resection was performed
using no touch, vascular resection and reconstruction
techniques, which preserves the anatomical integrity of the
hilar tumor and peripheral vessels and tissues.

Methods: Novel item-based pathological reports for 10
patients with en bloc resection of hilar cholangiocarcinoma
were adopted. The longitudinal bile duct margin, ventral
bile duct margin(hilar plate) and dorsal bile duct margin(-
portal bifurcation and RHA) were analyzed by three
dimensional pathology.

Results: The longitudinal evaluation of bile duct margin
showed that only 10% positive rate of distal CBD margin
was found, and then hepatopancreaticoduodenectomy was
performed. The infiltration rate of Calot’s triangle was 30%
, the positive margin rate of right/left hepatic duct was 10%,
without infiltration of adjacent liver parenchyma over
10mm and without intrahepatic metastases. The hilar plate
(ventral margin of bile duct confluence) in 90% cases
showed cancer infiltration. The distance from tumor to
visceral peritoneum of hilar plate was only 0.1mm to Smm
depending on the Bismuth-Corlette type. By analyzing the
tissue around the dorsal margin of bile duct confluence, it
was found that if no variation in HA, infiltration of RHA
adventitia/intima was 22%, and distance between cancer
and adventitia of RHA was 0.15-2mm. The adventitia of
portal bifurcation had no cancer infiltration, but it was
closely related to RHA, which made it difficult to separate.
Conclusions: The item-based pathological report can
evaluate the degree of cancer invasion in three-dimension
and evaluate the margins of vessels and bile duct
sufficiently.

OBO01-05

CLINICAL SIGNIFICANCE OF BILIARY
INTRAEPITHELIAL NEOPLASIA-3
(BILIN-3) IN RESECTION MARGIN OF
BILE DUCT FOR PERIHILAR
CHOLANGIOCARCINOM

D. Shin

Division of Hepatobiliary and Pancreas Surgery, Asan
Medical Center/University of Ulsan College of Medicine,
Seoul, Republic of Korea

Introduction: As RO resection is the most critical concern
for the surgery of perihilar cholangiocarcinoma (PHCC), it
is still controversial as to whether additional resection of
the bile duct is needed on biliary intraepithelial neoplasia-3
(BilIN-3) margin. We aimed to investigate the clinical
significance of BilIN-3.

Methods: Patients who underwent surgery for PHCC with
curative intent between 2000 and 2015 were included in the
study and were analyzed retrospectively. We stratified the
patients by resection margin status (R0, BilIN-3, R1) and
compared the clinical outcomes

Results: Overall survival rates for each group at 5 years
were 34.5% in the RO group, 44.4% in the BilIN-3 group,
and 21.0% in R1 group, whereas the rates at 10 years were
18.0%, 15.2%, and 11.4% respectively. The recurrence
rates at 5 years were 76.4% in the RO group, 51.7% in the
BilIN-3 group, and 88.0% in the R1 group, respectively,
while those at 10 years were 83.7%, 83.9%, and 92.8%.
Conclusions: The BilIN-3 group showed more similar
survival and recurrence patternpatterns to those of the RO
group thanin comparison with the R1 group, but, consid-
ering itsthe malignant potential in the late period, BilIN-3
marginmargins should be avoided if technically possible
during perihilar cholangiocarcinomaPHCC surgery.

OBO01-06

PREOPERATIVE C-REACTIVE
PROTEIN-ALBUMIN RATIO IS
PREDICTING PROGNOSTIC LONG-
TERM OUTCOMES BUT CANNOT
PREDICT LYMPH NODE METASTASIS
AND CA19-9 CAN PREDICT IN
PATIENTS WITH EXTRAHEPATIC
CHOLANGIOCARCINOMA

K. Kubota, A. Shimizu, T. Motoyama, T. Notake,

T. Ikehara, K. Yasukawa, H. Hayashi, A. Kobayashi and
Y. Soejima

Division of Gastroenterological, Hepato-Billiary-Pancre-
atic, Transplantation and Pediatric Surgery, Shinshu
University School of Medicine, Japan

Background: Systemic inflammation has prognostic value
in some malignancies and could related to the lymph node
metastasis. The aims of this study was to evaluate the
impact of systematic inflammatory biomarkers on long-
term and oncological outcomes and to assess the associa-
tion of serum markers with lymph node metastasis.
Method: We enrolled 355 consecutive patients who un-
derwent surgical resection for extrahepatic chol-
angiocarcinoma. Poor prognostic factors including
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systematic inflammatory biomarkers were compared to
identify the biomarker most associated with overall sur-
vival (OS) and disease free survival (DFS) using receiver
operating characteristic (ROC) curves and multivariable
analysis. Furthermore, we evaluated the relationship be-
tween biomarkers including tumor markers and lymph
node metastasis.

Results: Six and three biomarkers were predictive for OS
and DFS, respectively, among which C-reactive protein-to-
albumin ratio (CAR) was the highest area under the curve
value (OS: 0.598; DFS: 0.605). In Multivariable analysis,
high CAR status was independent prognostic factor for
both OS and DFS (P = 0.002, P = 0.007, respectively).
Although high CAR was not significant correlation with
lymph node metastasis (P = 0.645), CA19-9 was significant
correlation (P < 0.001).

Conclusion: Preoperative CAR is the most predicting
factor for OS and DFS in patients with extrahepatic chol-
angiocarcinoma, however it cannot predict the lymph node
metastasis. CA19-9 value may predict preoperative lymph
node metastasis.

OBO01-07

PROGNOSTIC PREDICTABILITY OF
AMERICAN JOINT COMMITTEE ON
CANCER 8TH STAGING SYSTEM FOR
PERIHILAR CHOLANGIOCARCINOMA:
LIMITED IMPROVEMENT COMPARED
WITH THE 7TH STAGING SYSTEM

J.W. Lee', J. H. Lee’, Y. Park”, W. Lee’, J. Kwon”,

K. B. Song®, D. W. Hwang” and S. C. Kim’

]Surgery, Hallym University Sacred Heart Hospital,
Hallym University College of Medicine, and 2Hepat0bili—
ary and Pancreatic Surgery, Asan Medical Center, Uni-
versity of Ulsan College of Medicine, Republic of Korea

Introduction: This study was conducted to evaluate the
prognostic values of the 7th and 8th American Joint
Committee on Cancer (AJCC) staging systems for patients
with curative intent resected perihilar cholangiocarcinoma
(PHCC).

Methods: A total of 348 patients who underwent major
hepatectomy for PHCC between 2008 and 2015 were
identified from a single center. Overall survival (OS) was
estimated using the Kaplan-Meier method and compared
across stage groups with the log-rank test. The concordance
index was used to evaluate the prognostic predictability of
the 8th AJCC staging system compared with that of the 7th.
Results: In the 8th edition, the stratification of each group
of T classification improved compared to that in the 7th, as
the survival rate of T4 decreased (T2, 31.2%; T3, 13.9%;
T4, 15.1%; T1-T2, p=0.260; T2-T3, p=0.001; T3-T4,
p=0.996). Both editions showed significant survival dif-
ferences between each N stage, except between N1 and N2
(p=0.063) in 7thedition. Differences of point estimates
between the 8th and 7th T and N classification and overall
stages were +0.026, +0.006 and +0.039, respectively (T,
p=0.010; N, p=0.115; overall stage, p=0.008). In multi-
variable analysis, posthepatectomy liver failure, T stage, N
stage, distant metastasis, histologic differentiation,
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intraoperative transfusion, and resection margin status were
associated with OS.

Conclusions: The prognostic predictability of 8th AJCC
staging for PHCC improved, with statistical significance,
compared to the 7th edition, but its overall performance is
still unsatisfactory.

OB01-09

OUTCOME AFTER RESECTION FOR
PERIHILAR CHOLANGIOCARCINOMA
IN PRIMARY SCLEROSING
CHOLANGITIS - AN INTERNATIONAL
MULTICENTER STUDY FROM THE
PERIHILAR CHOLANGIOCARCINOMA
COLLABORATION GROUP

H. Janssonl, P. B. Olthofz, A. Bergquist",

T. M. van Gulik’, E. Sparrelid' and The Perihilar
Cholangiocarcinoma Collaboration Group

!Division of Surgery, Department of Clinical Science,
Intervention and Technology, Karolinska Institutet,
Sweden, 2Department of Surgery, Amsterdam University
Medical Center, University of Amsterdam, Netherlands,,
and 3 Unit of Gastroenterology and Rheumatology,
Department of Medicine Huddinge, Karolinska Institutet,
Sweden

Introduction: Resection remains the only therapeutic
option for PSC patients that present with resectable peri-
hilar cholangiocarcinoma (PHCC) in stages where trans-
plantation is precluded.

Data on PSC-specific outcomes after resection for PHCC
is sparse. The aim of this study was to compare outcomes
after resection for PSC-PHCC and non-PSC PHCC in a
large international multicenter cohort.

Method: Retrospective multicenter cohort of patients
resected for PHCC from 20 European and American centers
(1996-2018). Primary outcome was overall survival (OS),
secondary outcome complications Clavien-Dindo grade 3
and higher. PSC patients and non-PSC controls were
matched 1:3 by propensity score (PS) including covariates
age, ASA-class, T-stage and N-status. Covariate balance of
matching was evaluated by standardized mean difference <
0.1. Kaplan-Meier survival analysis was performed.
Results: 1054 patients were included for analysis, with
PHCC verified by pathology and known PSC-status (all
PHCC n=1461). 28 patients (2.7%) had PSC-PHCC, 1026
(97.3%) non-PSC PHCC.

3- and 5-year OS (95% CI) was 48% (25-71%) and 24%

(7-49%) in PSC-PHCC, compared to 42% (30-54%) and
29% (17-42%) in matched controls (Fig. 1), and 42% (38-
46%) and 26% (23-30%) in unmatched controls. Frequency
of complications CD>3 was 68% in PSC-PHCC compared
to 37% in matched controls (p=0.004), and 40% in un-
matched controls (p=0.003).
Conclusions: Although postoperative complications were
significantly increased after resection for PSC-PHCC, 3-
year OS was similar compared to controls matched with
age, ASA-class, T-stage and N-status. Survival data for 5
years and over was limited, and PSC-specific survival > 5
years could be decreased (Fig. 1).
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Figure 1: Survival curves PSC (PSC=1) and matched controls (PSC=0)
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OBO01-10

PERIHILAR CHOLANGIOCARCIMOMA:
ARE WE READY TO STEP TOWARDS
MINIMALLY-INVASIVENESS?

F. Ratti, G. Fiorentini, F. Cipriani, M. Catena,

M. Paganelli and L. Aldrighetti

Hepatobiliary Surgery Division, IRCCS San Raffaele
Hospital, Milano, Italy

Introduction: The endpoint of this study isis to evaluate
the potential advantages of laparoscopic approach over the
open counterpart in a comparative study within an analysis
based on the propensity score matching.

Materials and methods: From January 2004 to June 2019,
261 procedures with curative intent for PHC were
performed. From March 2018 a Mils program for PHC was
undertaken: 16 patients constituted the study group that was
compared with a group of patients operated by open tech-
nique (control group) from 2014 to march 2018 through a
propensity score matching with a 1: 2 ratio.

Results: There were no statistically significant differences
in terms of preoperative characteristics between the two
groups. Laparoscopic resections resulted in statistically
significant longer procedures (360 vs 275 minutes,
p=0.048). Conversion rate was 18.8%, being oncological
concerns the most frequent reason for conversion (3/3
cases). Laparoscopic series resulted in a statistically sig-
nificant lower blood loss (380 vs 470, p=0.048) and minor
intraoperative blood transfusions (12.5% vs 21.9%,

p=0.032). Number of retrieved nodes was 9 vs 8 (p=ns) and
the rate of RO resections was similar between the two
groups. Patients in the MILS group had a significantly
shorter length of postoperative stay (median 10; range: 7-
15) compared with the open group (median: 14; range:12-
29), p=0.048.

Conclusion: The laparoscopic approach in phc, so far
maintained in an exploratory phase, demonstrates adequate
feasibility and safety standards when conducted in carefully
selected patients and in centers with expertise.

OBO1-11

OUTCOMES IN HILAR
CHOLANGIOCARCINOMA
MANAGEMENT THROUGH A CLINICAL
PATHWAY IMPLEMENTATION: A 30-
YEAR SINGLE CENTRE EXPERIENCE

F. Giovinazzo, A. Schlegel, B. Dasary, N. Chatzizacharias,
K. Roberts, R. Marudanayagam, D. Mirza, J. Isaac and
P. Muiesan

Queen Elizabeth Hospital Birmingham, United Kingdom

Introduction: Multidisciplinary team assessment and
clinical pathways improve the outcomes of cancer treat-
ments. Perihilar-cholangiocarcinoma is a rare disease, and
surgical resection remains the only possibility of curative
treatment. The present study aimed to investigate patient
outcomes after the introduction of an institutional Perihilar
cholangiocarcinoma clinical pathway.

Methods: All patients with a diagnosis of Perihilar-chol-
angiocarcinoma, between 1988 and 2018 were identified
from a prospectively collected database. Outcomes from a
historical control group of 508 (83%) patients were
compared with patients after the implementation of the
Perihilar-cholangiocarcinoma clinical pathway (n=107;
17%).

Results: Median Charlson Comorbidities Index (CCI)
was 5 (IQ 4-6) in the Perihilar-cholangiocarcinoma clin-
ical pathway and 4 (IQ 3-5) before the Clinical pathway
(p< 0.0001). The overall number of patient defined as
localized without vascular involvement, vascular
involvement, and with metastatic diseases were 28%
(n=28), 49% (n=50), and 24% (n=24) within the Perihilar-
cholangiocarcinoma clinical pathway and 42% (n=101),
40% (n=94), and 17% (n=41) before introduction of the
Clinical Pathway (p=0.02). The non-surgical candidates
were 369 (73%) and 60 (58%), and the exploratory lapa-
rotomies without resections were 49 (10%) and 15 (14%),
respectively (p=0.01). One-year survival was 61% vs.
67% (HR: 2.664 CI: 1.056 to 6.639, p=0.032) in the no
clinical pathway and in the Perihilar-cholangiocarcinoma
clinical pathway.

Conclusion: The introduction of the Perihilar-chol-
angiocarcinoma clinical pathway significantly increased
the resection rate trough a significant number of patients
with vascular involvement deemed resectable within the
pathway. Such results are consistent with the standard
approach of other high volume international centres.
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OBO01-12

RESECTION OR HAIP
CHEMOTHERAPY FOR MULTIFOCAL
INTRAHEPATIC
CHOLANGIOCARCINOMA

S. Franssen], K. Soaresz, J. Jolissaintz, D. TsilimigrasR,
T. M. Pawlik’, W. R. Jarnagin® and B. Groot Koerkamp'
! Erasmus MC, Netherlands, °Memorial Sloan Kettering
Cancer Center, and 3Ohio State University, Wexner
Medical Center, United States

Introduction: Intrahepatic cholangiocarcinoma (iCCA) is
often multifocal (i.e. satellites or intrahepatic metastases) at
presentation. We compared survival of patients with
multifocal iCCA after resection and after hepatic arterial
infusion pump (HAIP) chemotherapy.

Methods: The resection group consisted of consecutive
patients from 12 centers who underwent a curative-intent
resection of multifocal iCCA. The HAIP group consisted of
consecutive patients from a single center who underwent
HAIP chemotherapy for multifocal iCCA. Patients with
extrahepatic metastatic disease were excluded. Overall
survival (OS) was measured from the date of surgery. OS
rates were compared between the two treatments using the
Kaplan Meier methods and logrank test.

Results: In total, 311 patients with multifocal iCCA were
included; 178 in the resection group and 133 in the HAIP
group. The HAIP group was characterized by a higher
percentage of bilobar disease (90.2% vs. 35.9%), higher
percentage of prior systemic chemotherapy (34.6% vs.
7.9%) and larger tumors (median 9.0 vs. 7.8 cm). The
median age was comparable between the two groups. The
median OS for resection was 15.4 months versus 18.6
months for HAIP (p = 0.74). 5-years OS for resection was
8.4% (95% C15.2-13.7) versus 3.8% (95% CI 1.2-12.6) for
HAIP.

Conclusion: Patients with multifocal iCCA had similar OS
after resection or HAIP chemotherapy.

OBO1-13

IMPACT OF VASCULAR RESECTION
ON SHORT-TERM AND LONG-TERMS
OUTCOMES DURING CURATIVE
INTENT HEPATECTOMY FOR
INTRAHEPATIC
CHOLANGIOCARCINOMA

S. Concil, L. Viganoz, G. Ercolaniig, E. Gonzales4,

A. Ruzzenentel, E. De Santibanes4, D. A. Pinna’ s

G. Torzilli® and A. Guglielmi'

]Department of Surgery, Division of General and Hepa-
tobiliary Surgery, G.B. Rossi University Hospital, Uni-
versity of Verona, 2Depan‘ment of Surgery, Division of
Hepatobiliary and General Surgery, Humanitas Clinical
and Research Center, Humanitas University, 3Department
of General and Emergency Surgery and Organ Trans-
plantation, S. Orsola-Malpighi Hospital, University of
Bologna, Italy, and 4Department of Surgery, Division of
HPB Surgery, Liver Transplant Unit, Hospital Italiano de
Buenos Aires, Argentina

Background and aims: We aimed to investigated the
impact of vascular resection (VR) on postoperative
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outcomes and survival of patients undergoing curative-
intent surgery for intrahepatic cholangiocarcinoma (ICC).
Methods: A retrospective analysis of a multi-institutional
series of 270 patients with resected ICC was carried out.-
Patients were divided in cava VR (CVR), portal VR (PVR)
and no VR (NVR). Univariate and multivariate analysis
were used to determine the impact of VR (CVR and PVR)
on postoperative outcomes and survival.

Results: Thirty-one patients (11.5%) underwent VR: 15
(5.6%) to PVR and 16 (5.9%) to CVR. RO resection rates
were 73.6% in NVR, 73.3% of PVR and 68.8% in CVR,
p=0.694. Postoperative mortality rate was 3.3% (n=9) in
the entire cohort, 2.5% in NVR, 6.7% in PVR and 12.5% in
CVR. The 5-years overall survival (OS) rates were 38.4%
in NVR, 22.2% in PVR and 30.1% in CVR, p = 0.030.
Multivariate analysis identified the following independent
prognostic factors: Pattern of nodules distribution (p <
0.001), size > 50 mm (p = 0.009), lymph-node metastases
(N1) (p < 0.001) and R1 resections (p = 0.002). The 5-
years OS rate for patients submitted to VR (CVR or PVR)
associated with RO resection and NO was 44.4%.
Conclusion: Vascular resection (CVR and PVR) seem to
be related with worse postoperative outcomes but seem to
be justified by the good survival results in particular in
patients without other prognostic (NO and R0). Aggressive
surgery with vascular resection should be recommended in
selected ICC patients undergoing hepatectomy.

OB02 - Biliary: Gallbladder Cancer
0B02-01

PROGNOSTIC SIGNIFICANCE OF
TUMOR LOCATION IN T2
GALLBLADDER CANCER: A KOREA
TUMOR REGISTRY SYSTEM-
BILIARYPANCREAS (KOTUS-BP)
DATABASE ANALYSIS

S. Lee and Y. -S. Choi

Surgery, Chung-Ang University College of Medicine, Re-
public of Korea

Objective: The aims of this study were to investigate the
clinical features and clinical outcomes of T2 gallbladder
cancer (GBC) according to tumor location and determine
the prognostic significance of tumor location and an
appropriate surgical strategy for T2 GBC.

Methods: Using Korea tumor registry system- biliar-
ypancreas (KOTUS-BP) database, between 2000 and 2014,
a total 707 patients with T2 GBC who underwent curative
resection were enrolled.

Results: 309 patients were T2a, and 398 patients were T2b.
The incidence of lymph node metastasis in T2b tumor
group was 37.5% and significantly higher than that of T2a
tumor group (29.5%). After a median follow-up period of
43 (range 3-189) months, the 5-year disease-specific sur-
vival (76% vs. 69%, p=0.019) and disease-free survival of
the T2a group were better than those of the T2b group (69%
vs. 57%, p=0.002). However, there was no significant
difference in survival between Stage Ila (T2aNO) and Stage
IIb (T2bNO) (83% vs.74%, p=0.149). There were no sig-
nificant survival differences between T2a and T2b groups
according to whether hepatic resection was performed or
not. Multivariate analysis revealed that lymph node
metastasis was the only significant poor prognostic factor
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(hazard ratio 2.966, 95% confidence interval 1.960-
4.489, p < 0.001).
Conclusion: In T2 GBC, simple cholecystectomy and
lymph node dissection for staging work-up could be
recommended irrespective of tumor location. Postoperative
adjuvant therapy should be considered, because lymph node
metastasis was a significant poor prognostic factor, systemic
recurrence was more common, and recurrence occurred
more frequently among patients with lymph node metastasis.

0OB02-02

STAGING LAPAROSCOPY IN
GALLBLADDER CANCER IS
INFREQUENTLY USED DESPITE HIGH
RATES OF PEROPERATIVELY
DIAGNOSED DISSEMINATED DISEASE

E. de Savornin Lohman', H. Kuipersz, J. Erdmannz,
B. Groot Koerkamp4, D. Braat’, J. Hagendoorn®,

F. Daams7, M. de Boerz, P. de Reuver' and National
Gallbladder Cancer Collaborative

! Surgery, Radboudumc, 2Surgery, UMCG, 3Surgery,
Amsterdam UMC, AMC, 4Surgery, Erasmus MC, SSur-
gery, LUMC, 6Surgery, UMC Utrecht, and ”Surgery,
Amsterdam UMC, VUmc, Netherlands

Introduction: Staging laparoscopy (SL) is recommended
before attempting resection in patients with gallbladder cancer
(GBC). The aim of this study was to assess the yield of SL in
terms of reducing unnecessary surgical exploration and to
delineate factors associated with disseminated disease (DD).
Material and methods: Data were collected from all GBC
patients undergoing SL and/or surgical exploration in eight
Dutch academic hospitals from 2000-2019. Outcomes after
laparotomy with or without SL were assessed and factors
predictive for DD were identified.

Results: A total of 210 patients was included; SL was
performed in 43 (20%). SL was more frequently performed
in patients with tumor invasion in the liver on pre-operative
imaging (53% vs 30%, p=0.014). DD was detected by SL
in 8/43 patients (19%). Of the 35 patients with SL that
underwent surgical exploration, 25(72%) were resected and
in 10 patients (28%) DD was diagnosed during laparotomy.
Accuracy of SL for detecting DD was 44%(8/18). Of 167
patients without SL, resection was performed in 125(75%)
and in 44(25%) DD was found. DD was most frequently
detected at the hepatic hilum (16/44, 36%) and the perito-
neum (10/44, 23%). In total, 62 (30%) patients had DD.
Liver invasion on imaging was associated with high rates of
DD (50/76, 66%) and predictive for DD in multivariate
analysis (OR 12.5,P=0.021).

Conclusion: SL in GBC is infrequently used despite a 30%
chance of occult metastatic disease. In patients with liver
invasion on imaging risk of DD is 66% and SL be
recommended.

Baseline characteristics of patients with and without SL

Characteristic SL No SL
(N=43) (N=167)

Age (mean/range) 64 (45-86) 66 (33-81) 0.391
ASA >2 9 (21%) 41 (25%) 0.690
Cholecystitis 0 (0%) 10 (6%) 0.220

3 (7%) 6 (4%) 0.394

P-value

(continued)
Characteristic SL No SL P-value
(N=43) (N=167)

Primary Sclerosing

Cholangitis
Gallbladder polyp 3 (7%) 8 (5%) 0.700
N1 disease (imaging) 8 (35%) 28 (36%) 0.906
Liver invasion (imaging) 21 (63%) 45 (30%) 0.014
Pre-operative jaundice 18 42%) 54 (32%) 0.160
Pre-operative biliairy 21 (49%) 56 (34%) 0.063

drainage

Gallbladder cancer (GBC)
patients (N=410)

Excluded (N=200)

- Incidental GBC (N=133)

- Metastatic disease (N=67)
SL (N=43)

No St (N =167)
Potentally Resected Resected
resectable (N=35) (N=25) (N=123)

Surgically explored GBC
patients (210)

irresectable during exploration
(N=10)

= Liver metastases (N= 1)
- Lymph node metastases (N=2)
- Peritoneal seeding (N=1)
- Locally rresectable (N = 5)
~Missing (N=1)

Irresectable during exploration
(N=24)

~Locally rresactable (N=16)
- Peritoneal seeding (N=10)
- Liver metastases (N=9)
- Lymph node metastases (N=6)
~Missing (N=3)

Patient flow and surgical outcomes

0OB02-03

CLINICAL IMPLICATION OF PD-L1
EXPRESSION IN GALLBLADDER
CANCER

Y. Sato, S. Kuboki, H. Yoshitomi, K. Furukawa,

T. Takayashiki, S. Takano, D. Suzuki, N. Sakai and

M. Ohtsuka

Department of General Surgery, Chiba University, Grad-
uate School of Medicine, Japan

Introduction: Programmed death ligand-1 (PD-L1)
expression has been established as a prognostic factor for
various solid tumors, but is not well understood in gall-
bladder cancer (GBC). This study was designed to evaluate
PD-L1 expression in GBC and investigate its association
with clinicopathological factors, tumor-infiltrating immune
cells and survival outcomes.

Methods: The expression of PD-L1 was detected by
immunohistochemistry from 94 GBC patients who under-
went RO/R1 resection at our institution between 2003 and
2016. Tumor-infiltrating CD8+ T cells or CD163+ positive
macrophages were assessed at invasive front of tumor,
tumor stroma and intraepithelial, respectively. To evaluate
the cytotoxic activity of CD8+ T cell, the expression of
Perforin and Granzyme B was also assessed using
immunohistochemistry.

Results: The expression of PD-L1, Perforin and Granzyme
B was identified in 38 patients (40.4%), 29 patients (30.9%)
and 20 patients (21.3%), respectively. High PD-L1
expression was associated with male gender, high
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preoperative CA19-9 level, lymphatic invasion, venous
invasion, lymph node metastasis and liver metastasis. High
PD-L1 expression was related to poorer OS (p=0.0046) and
DFS (p=0.0011). In addition, CD163+ macrophage infil-
tration of tumor was positively correlated with PD-L1
expression. Moreover, high CD8+ TIL group at invasive
front of tumor had better OS (p=0.011) compared to low
CD8+ TIL group. However, high PD-L1 was also related to
poor prognosis in this subgroup.

Conclusions: PD-L1 expression is a useful biomarker for
advanced GBC. The subgroup of high PD-L1 with high
CDS8+ TIL at invasive front of tumor would be potential
therapeutic target for PD-1/PD-L1 checkpoint inhibitors.

0OB02-04

IMPACT OF PRE-OPERATIVE
POSITRON EMISSION TOMOGRAPHY -
COMPUTED TOMOGRAPHY FOR
MANAGEMENT OF GALLBLADDER
CANCER

A. Pandex"2 and D. Kumar'
Surgical Gastroenterology, RMLIMS, and 2Surgical
Gastroenterology, KGMU, Lucknow, India

Background: Prognosis of gallbladder carcinoma is poor;
surgery with RO resection remains the only chance for long-
term survival for these patients.Extensive evaluation is
mandatory to accurately define the tumor stage,regional
lymph nodes and distant metastases to identify those pa-
tients who may benefit from surgery.The purpose of this
study was to assess the diagnostic value of PET-CT in
relation to a conventional imaging modality, CECT for pa-
tients with gallbladder cancer.

Methods: This study was prospective observational study
conducted at tertiary care institute.Seventy patients with
suspected gallbladder cancer who underwent both PET-CT
and MDCT for initial staging were included in our
study.Results of these two imaging modalities for evalu-
ating primary tumors, regional lymph nodes and distant
metastases were compared with the final diagnoses based
on histopathological examination.

Results: PET-CT demonstrated no significant advantage
over MDCT for the diagnosis of a primary tumor.PET-CT
showed a significantly higher accuracy (90.8vs.80.0%,
P=0.04) than MDCT for diagnosis of regional lymph node
metastasis. PET-CT showed significantly higher sensitivity
(92.3vs.61.5%,P=0.04) than MDCT in the diagnosis of
distant metastasis.Addition of PET-CT changed manage-
ment in 10 patients(14.3%).In seven patients,radical
resection was avoided due to presence of distant lymph
nodal disease or distant metastases diagnosed on PET-
CT.In three patients with suspicious CT finding, PET was
negative for malignancy.

Conclusions: In patients with potentially recectable gall-
bladder carcinoma on primary imaging, PET-CT may be
helpful in detecting distant nodal metastasis and unsus-
pected metastatic disease that may preclude patients from
surgical resection.Addition of preoperative PET-CT in
staging of gallbladder carcinoma, also result in change of
management in significant number of patient.
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OB02-06

IS THERE A ROLE FOR SELECTIVE
HISTOLOGICAL EXAMINATION OF
GALLBLADDERS FOLLOWING
CHOLECYSTECTOMY FOR BENIGN
GALLBLADDER DISEASE? RESULTS OF
S-GALLOP STUDY

1. Enemosah], J. Denson], S. Aroori' and K. Dutt®

! University Hospital Plymouth NHS Trust, and 2General
Surgery, University Hospital Plymouth NHS Trust, United
Kingdom

Introduction: Considering the shortage of number of Pa-
thologists working in the National Health Service (NHS),
and the low incidence of incidentally detected gallbladder
cancers (IGBC) in the UK, selective gall bladder histology
could potentially save money and time. This study evalu-
ates the histopathologic assessment of patients that under-
went elective cholecystectomies for benign gallbladder
disease over 10-year period.

Methods: This is a retrospective study of 8043 patients
who underwent elective cholecystectomies at University
Hospital Plymouth NHS trust (UHPNT) between January
2009 to December 2018. Clinical details and histopatho-
logic data were evaluated to identify patients with IGBC,
including a cost analysis.

Results: There were 32 cases [1 in 250 (0.4%), 23 females]
IGBC during the study period. Seventeen (53.1%) patients
had abnormal gall bladder wall thickening on gross
morphology. In the UK, approximately 70,000 cholecys-
tectomies are performed annually for benign disease.
Extrapolating our institution rate to the rest of the UK, a
total of 280 cholecystectomy specimens would have had
IGBC. Which means, 69,720 gall bladder specimens
potentially would not require histopathologic processing.
The cost of processing a gallbladder specimen is £74.94,
and NHS could potentially save £5.224 million per year.
Based on this, the hepatobiliary and pathology units in
UHPNT are researching the development of a prospective
protocol for selective gall bladder histology.

Conclusion: The outcome shows that to identify one case
of IGBC about 250 specimens would have to be analysed
by the histopathology team. The potential time and cost
savings of a prospective protocol would be future
breakthrough.

0OB02-07

NEOADJUVANT CHEMOTHERAPY IN
LOCALLY ADVANCED
UNRESECTABLE CARCINOMA GALL
BLADDER (ENACT TRIAL): A NOVEL
BEGINNING IN A TERTIARY CENTRE
IN NORTH INDIA

S. Galodha"z,qP. Mahajan’, A. P;cmwar?,

V. K. Sharma” and D. K. Verma~

1G I Surgery & Liver Transplantation, All India Institute

of Medical Sciences, and ZSurgery, Indira Gandhi Medical
College, India
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Introduction: Locally advanced Gall Bladder Cancer
(LAGBQO) is usually unresectable and presents with dismal
prognosis. The role of neoadjuvant chemotherapy (NACT)
in LAGBC is still not fully established. In our study we
look for effect of NACT in LAGBC in terms of response
and survival.

Methods: All patients of Carcinoma GB (CaGB) admitted
in department of Surgery over one year period were
included. Patients with LAGBC given 4 cycles of Gemci-
tabine and Cisplatin based NACT after histopathological
confirmation. Response was assessed using RECIST
criteria and patients with complete/partial response were
subjected to surgery. Perioperative morbidity and mortality
was noted. Patients with successful surgery received further
adjuvant chemotherapy. Patients’ survival was noted in
follow up.

Results: 45 patients of CaGB were analysed. 8 patients
(17.7%) received NACT after histopathological confirma-
tion. None of the patients had serious adverse events during
NACT. 6 patients (75%) showed partial/complete response.
During surgery, 1 patient had metastatic disease, 3 patients
underwent extended cholecystectomy (EC), 1 underwent
EC with hepaticojejunostomy and 1 required multivisceral
resection. Major morbidity (Clavien Dindo 3 or more) was
seen in only 1 patient in terms of bile leak. There was no
mortality. On median follow up of 15 months, 4 patients
were alive while one had recurrence and later died due to
cardiac arrest.

Conclusions: Neoadjuvant chemotherapy provides hope to
patients of LAGBC and should be used in patients with
good functional status. Larger multicenter studies should be
done to establish a defined role of NACT in this dreaded
disease.

OBO03 - Biliary: Gallstones

0OB03-02

SPHINCTER OF ODDI LAXITY ALTERS
BILE DUCT MICROBIOTA AND
CONTRIBUTES TO THE RECURRENCE
OF CHELODOCHOLITHIASIS

Q. Zhangl, M. Ye!, X. Bai® and T. Liang2
'HBP Department, and ZZhejiang University, School of
Medicine, the First Affiliated Hospital, China

Background: Chelodocholithiasis is closely associated
with bacterial infection and inflammation in the bile ducts.
Our previous studies showed that sphincter of Oddi laxity
(SOL) significantly altered the bile microbiota and might
contribute to biliary stone recurrence. However, the direct
association among SOL, bile microbiota, and chelodocho-
lithiasis recurrence has not been well investigated.
Methods: We recruited 202 patients with chelodocholi-
thiasis, and obtained the bile samples from the common bile
duct. We performed 16S rRNA gene analysis to charac-
terize the bile microbiota, and analyzed the risk factors of
chelodocholithiasis.

Results: Distinct bile microbial communities were identi-
fied in patients with and without SOL with a significantly
greater abundance of Rhizobiaceae in SOL patients. SOL

patients had a higher risk of biliary stone recurrence with a
considerably shorter recurrence time. The abundance of
Clostridium was significantly higher in recurrent patients.
SOL (P = 0.045, HR = 8.563) and pre-operative gamma-
glutamyl transferase level (P = 0.037, HR = 1.002) were
two independent risk factors of chelodocholithiasis
recurrence.

Conclusions: Chelodocholithiasis patients with and
without SOL demonstrated significant differences in their
microbial communities. SOL is a critical risk factor of
chelodocholithiasis recurrence after surgery. The presence
of Clostridium is potentially associated with SOL-induced
chelodocholithiasis recurrence.

0OB03-03

NATURAL HISTORY OF RETAINED
COMMON BILE DUCT CALCULI NOTED
ON INTRA-OPERATIVE
CHOLANGIOGRAPHY

A. Chenl, R. Tangz, P. Garg', V.Lam' and T. PamgI
"Department of Surgery, and *Department of Radiology,
Westmead Hospital, Australia

Introduction: Incidental common bile duct (CBD) calculi
is found in approximately 11% of routine intra-operative
cholangiograms (IOC) during laparoscopic cholecystec-
tomy (LC). An uncertain proportion of these may remain
asymptomatic or pass spontaneously, and therefore not
require invasive intervention.

We aim to explore the natural history of retained CBD
calculi in asymptomatic patients to guide management for
this common incidental operative finding.

Methods: Retrospective analysis of LC performed at an
Australian tertiary hospital from 2014 to 2018 was under-
taken. Records of patients with filling defects noted on IOC
were reviewed. Incidental patients were defined by preop-
erative bilirubin< 40pumol/L and gamma-glutamyl trans-
ferase< 500U/L. The main endpoint was the passage of
CBD calculus, determined by the absence of chol-
edocholithiasis on postoperative magnetic resonance chol-
angiopancreatography (MRCP) or endoscopic retrograde
cholangiopancreatography (ERCP).

Results: 1453(87%) patients underwent IOC with LC and
filling defects were noted in 116(8%) of these. 75 incidental
patients underwent postoperative cholangiography within
30 days at a median of 3(IQR=2-6) days following LC.
32(43%) patients had no residual choledocholithiasis. The
median time to stone passage was estimated at 10(95%CI
5.6-14.3) days. Retained choledocholithiasis was detected
in 72% of patients where no contrast passed into the duo-
denum and 48% with duodenal contrast passage but filling
defects on IOC (p=0.049).

Conclusion: A significant proportion of incidental CBD
calculi pass spontaneously within 14 days from LC.
Expectant management with follow-up non-invasive im-
aging may reduce unnecessary ERCP and minimise its
associated complications. However, failure of contrast
passage into the duodenum on IOC may predict non-pas-
sage of choledocholithiasis.

HPB 2021, 23 (S1), S13—S112



ORALS OL01-0OT03 S89

OB03-04

THE PREVALENCE OF FUNCTIONAL
GASTROINTESTINAL DISORDERS IN
PATIENTS WITH UNCOMPLICATED
CHOLECYSTOLITHIASIS (PERFECT): A
PROSPECTIVE, MULTICENTER
OBSERVATIONAL STUDY

C.S.S. Latenstein], J. de Jongz, D. Boennag,

E. Hazebroek”, J. Heikens’, J. Konsten®, F. Polat’,

J. Drenth” and P. de Reuver'

!Surgery, Radboudumc, >Gastroenterology and Hepatol-
0gy, Radboudumc, 3Surgery, Antonius Ziekenhuis Nieu-
wegein, 4Surgery, Rijnstate, 5Surgery, Ziekenhuis
Rivierenland, 6Surgery, Viecuri, and 7Surgery, Canisius
Wilhelmina Ziekenhuis, Netherlands

Background: Symptomatic  gallstones, functional
dyspepsia(FD), and irritable bowel syndrome(IBS) have
similar symptom pattern. This study determined the prev-
alence of FD/IBS in patients with gallstones and assessed
the outcome of a cholecystectomy in terms of resolution of
biliary colics and abdominal pain.

Methods: A multicentre, prospective observational study
was conducted. Adult patients with abdominal pain and ul-
trasonically confirmed gallstones were included. The pres-
ence of FD/IBS was assessed with the validated ROME-IV
questionnaire. A biliary colic was defined by the ROME-IIT
criteria. Pain-free was defined as an Izbicki Pain Score <10.
Patients with and without FD/IBS at baseline were compared.
Results: Between January 2018-April 2019, 401 patients
(51.7 years, 76.3% females) were included. In total, 34.9%
(140/401) of the patients with gallstones fulfilled the
ROME-1V criteria for FD/IBS, and 64.1% (257/401) fulfil-
led the ROME-III criteria for biliary colic. Cholecystectomy
rate was similar between the groups (73.8% in FD/IBS-
group vs. 75.5% in patients without FD/IBS, p=0.720). After
follow-up of 24 weeks the biliary colic was resolved in
93.9% of patients with surgery (91.4% in FD/IBS-group vs.
95.1% in patients without FD/IBS, p=0.220). Pain-free after
surgery was achieved in 56.8% of patients (40.7% in FD/
IBS-group vs. 64.4% in patients without FD/IBS, p< 0.001).
Conclusion: One-third of the patients with gallstones fulfil
criteria for FD and/or IBS. Cholecystectomy resolves
biliary colics in 94% of patients, with similar outcome
between patients with and without FD/IBS. However, pain-
free after surgery is significantly less in patients with FD/
IBS. This study partially explains the poor pain reduction
after cholecystectomy.

OB03-05

SHOULD COMMON BILE DUCT
EXPLORATION BE A SPECIALIST
ONLY PROCEDURE? A 10 YEAR
REVIEW OF 551 CONSECUTIVE
PATIENTS

R. Hodgson"z, D. Heathcock', C. -T. Kao', R. Seagar],
M. Tacey'~, T. Yong', D. Bird' and N. Houli'~

]Surgery, Northern Health, 2Surgery, University of
Melbourne, and 3Western Health, Australia
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Introduction: Common bile duct (CBD) exploration is not
commonly performed, despite evidence that it may be su-
perior to ERCP in the treatment of choledocholithiasis.
Issues surrounding its uptake in the laparoscopic era
include perceived difficulty and lack of training. We aim to
determine whether CBD exploration should be performed
by ’specialist’” CBD surgeons.

Methods: A 10-year retrospective audit was performed of
patients undergoing CBD exploration for chol-
edocholithiasis at Northern Health, Australia. CBD explo-
ration was performed almost exclusively using
choledochoscopy. Northern Health maintains an on-call
available ’specialist’” CBD surgeon should the operating
surgeon choose to utilise their service.

Results: 551 patients were identified, of which 489/551
(88.7%) patients had stones successfully cleared. 413
(75.0%) of operations were done by a ’specialist’. Spe-
cialists had a higher success rate (90.8% vs 82.6%),
possibly as they were more persistent with a longer surgical
time (186 min vs 161 min). Method (transcystic or trans-
ductal), approach (laparoscopic or open), pre-operative
markers, and indication for operation were not different
between groups. In addition, there was no significant dif-
ference in complication rates. When caseload was evalu-
ated, to be confident of a surgeon having a minimum 80%
success rate, approximately 70 procedures over 10 years
were required.

Discussion: Specialist CBD exploration surgeons have
improved success rates compared with non-specialist gen-
eral surgeons. However non-specialist general surgeons
also have a high success rate and, with similar complication
rates and to avoid a high learning curve requirement, they
should be encouraged to perform CBD exploration in
centres without specialist CBD exploration support.

OBO03-06
LONG TERM OUTCOMES OF TRANS-
CYSTIC BILE DUCT EXPLORATION

C. O’Rourke, J. Lewin, P. Waters, L. Weber,
D. Cavallucci, R. Bryant and N. O’Rourke
Royal Brisbane Hospital, Australia

Introduction: Laparoscopic transcystic common bile duct
exploration (LTCBDE) at the time of cholecystectomy for
choledocholithasis negates the need for endoscopic retro-
grade cholangiopancreatography (ERCP), along with its
associated complications and cost. The aim of this study
was to assess the long-term outcomes associated with
TCBDE.

Methods: Patients undergoing LTCBDE at the Royal
Brisbane Hospital between 1995 and 2019 were retro-
spectively analysed. LTCBDE was performed using a
5.5-Fr wire basket kit (Cook Australia) under fluoro-
scopic guidance. Satisfactory completion of the CBD
exploration was confirmed by completion cholangiog-
raphy. Patients had clinical follow up post discharge.
Data were analysed using R statistics with a p< 0.05
considered significant.

Results: 397 patients underwent LTCBDE, with 262
females. The median age was 52 years old (range 16-88).
Median follow up was 5.4 years, and the median length
of hospital stay was 1 day (range O - 28). 28 patients
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(7.1%) required postoperative ERCP for failure of com-
plete stone clearance at LTCBDE. Two patients devel-
oped mild acute pancreatitis postoperatively after
successful duct clearance. Four patients (1%) required
ERCP following discharge post LTCBDE, after repre-
senting with symptomatic choledocholithiasis. Overall,
91.9% of patients had successful bile duct clearance with
LTCBDE. Cost analysis comparing LTCBDE with the
average cost of patients undergoing ERCP followed by
laparoscopic cholecystectomy showed LTCBDE to be
significantly less (p< 0.05).

Conclusion: Upfront laparoscopic CBDE is now a well-
established practice at this unit. This study reports a high
rate of bile duct stone clearance with LTCBDE, with
minimal complications and obvious cost benefits.

OB03-07

THE OUTCOMES OF LAPAROSCOPIC
COMMON BILE DUCT EXPLORATION
AND CHOLECYSTECTOMY: RESULTS
FROM A PROSPECTIVE MULTI-
CENTRE COHORT STUDY (THE
CHOLES STUDY)

S. Aroori, A. Tanase and S. Chole
Peninsula HPB Unit, Plymouth, University Hospitals
Plymouth NHS Trust, United Kingdom

Background: The aim of this study is to analyse the results
of laparoscopic common bile duct exploration (LCBDE)
and cholecystectomy (LC) performed across the UK and
Ireland during Chole S trial period.

Methods: We analysed the data on LCBDEs that were
performed during the two-month CholeS Study trial
period.

Results: During the trial period, 256 patients (2.9%, 173
females, Median age: 59 years) out of 8820 LC under-
went LCBDEs. During the same time period, 932
(10.6%) patients underwent endoscopic retrograde chol-
angio-pancreatography (ERCP) +and sphincterotomy
(ES). Eighty percent of patients were either overweight or
obese. 73 (28.5%) patients had ERCP and 112 (43.8%)
patients had Magnetic resonance cholangio-pancreatog-
raphy (MRCP), prior to LCBDE. The overall conversion
rate was 13%. Two-thirds of patients had intra-operative
cholangiogram prior to LCBDE. Median length of
operation was 111 min (range: 75-155). Median length of
hospital stay was 6 days (range: 4-11) for LCBDEs
performed acutely (90/256, 35%) compared to 1 day
(range: 1-4) for elective cases. The post-operative
complication rate was 22.7%, and the bile leak rate was
5.3%. The all cause 30-day re-admission rate was 11.9%
and 30-day mortality was 0.4%.

Conclusions: LCBDE is still not commonly used treatment
option for CBDS across the UK and Ireland. Nearly half of
patients had pre-op MRCP and one fourth of patients had
ERCP prior to surgery. Patients that had LCBDE in an
acute situation had longer hospital stay compared to elec-
tive patients. Further studies are required to find out the
reasons for low utilisation of LCBDE.

OB04 - Biliary: Surgical Outcomes

OB04-01

FEASIBILITY AND EFFICACY OF
STENT PLACEMENT ABOVE THE
PAPILLA (INSIDE-STENT) AS A
BRIDGING TREATMENT FOR
PERIHILAR BILIARY MALIGNANCY: A
SINGLE-CENTER PROSPECTIVE STUDY

Y. Takahashi', H. Ito', Y. Inoue', Y. Mise'?, T. Sato',
Y. Ono' and A. Saiura'~

! Department of Hepato-Biliary-Pancreatic Surgery,
Cancer Institute Hospital, and 2Depotrtment of Hepato-
biliary-Pancreatic Surgery, Juntendo University School of
Medicine, Japan

Introduction: Few studies have reported the outcome of
stent placement above the Oddi (inside-stent) for preoper-
ative biliary drainage in patients with hilar malignant
biliary obstruction (HMBO). Herein, we conducted this
single-center, prospective study which evaluated the safety
and efficacy of inside-stent as a bridging treatment
(UMIN000025463).

Methods: Patients with resectable HMBO, which located at
the distance of 3cm or greater from the biliary stricture to the
sphincter of Oddi, were enrolled. First, endoscopic-naso
biliary drainage (ENBD) catheter was placed as an initial
drainage. ENBD was then replaced with an inside-stent when
their serum total bilirubin decreased < 5 mg/dL. Primary
endpoint was a time to recurrent biliary obstruction (TRBO),
and secondary endpoints included technical success rate,
adverse event, the incidence of recurrent biliary obstruction
(RBO), and postoperative severe complication rate.
Results: A total of 32 patients were enrolled and the most
of them (27 [84%]) had cholangiocarcinoma. Three patients
(9%) developed RBO and non-RBO rate at 30 days were
87%. The stent was successfully placed for 97% with
acceptable adverse event (9%). Among the patients who
developed RBO, the cause of RBO included cholangitis
(3%), stent occlusion (3%) and stent dislocation (3%).
Twenty-nine patients (92%) underwent resection median
27.5 days after inside-stent was placed. Major hepatectomy
with bile duct resection was the operation for all but one
who underwent bile duct resection only. Their post-
operative severe complication rate was 17% and there was
no mortality.

Conclusions: Inside-stent is safel and useful as a bridging
treatment for patients with HMBO.

OB04-02

COMPARISON OF LAPAROSCOPIC
COMMON BILE DUCT EXPLORATION
COMBINE WITH CHOLECYSTECTOMY
AND LAPAROSCOPIC
CHOLECYSTECTOMY WITH
PREOPERATIVE ENDOSCOPIC
SPHINCTEROTOMY: IN TERMS OF
SURGICAL OUTCOMES AND
RECURRENCES

S.J. Lee, I. S. Choi and J. I. Moon
Surgery, Konyang University, Republic of Korea
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Introduction: It is controversial whether Laparoscopic
common bile duct exploration (LCBDE) combine with
laparoscopic cholecystectomy(LC) is better than LC with
preoperative endoscopic sphincterotomy (pre-EST) for
management of choledocholithiasis.

Methods: 157 patients who underwent LCBDE+LC and
278 patients who underwent pre-EST+LC from January
2010 to December 2018 in single institution were retro-
spectively reviewed the preoperative characteristics, sur-
gical outcomes, and recurrence of choledocholithiasis.
Results: The maximum CBD diameter (13.2 vs 9.5mm, p<
0.001) and the maximum stone size (11.4 vs 6.3mm, p<
0.001) was significantly larger in patients who underwent
LCBDE+LC than pre-EST+LC. Multiple stones were also
frequently found in LCBDE group (54.8 vs 43.0%,
p=0.017). The operative time (111.4 vs 55.6 minutes, p<
0.001) was significantly longer in LCBDE group, while
duration of hospital stays after first procedure (6.2 vs
9.8days, p< 0.001) was significantly shorter in LCBDE
group. There is no statistical significance in conversion to
open surgery (1.9 vs 0.4%, p=0.104), retained stones rate
(3.2 vs 1.4%, p=0.219), and recurrence rate of chol-
edocholithiasis (8.3 vs 9.4%, p=0.707) between the two
groups. In multivariate analysis, old age (over 70years) and
CBD dilatation (over 8mm) were risk factor for recurrence
of choledocholithiasis.

Conclusion: In our experience, LCBDE+LC can be a safe
and feasible management for choledocholithiasis, if
appropriate experience and when expertise is available.
High risk group of recurrence of CBD stone with old age
and dilated CBD should carefully follow-up.

OB04-03

EARLY PREDICTOR USING
COMPREHENSIVE COMPLICATION
INDEX OF LETHAL SURGICAL
OUTCOME IN PERIHILAR
CHOLANGIOCARCINOMA

S. Kawakatsu, T. Ebata, N. Watanabe, S. Onoe,

J. Yamaguchi, T. Mizuno, T. Igami, Y. Yokoyama and

M. Nagino

Division of Surgical Oncology, Department of Surgery,

Nagoya University Graduate School of Medicine, Japan

Background: Patients who underwent resection for peri-
hilar cholangiocarcinoma often have lethal postoperative
course. The present study attempted to seek early predictor
to trace life-threatening course.

Methods: Consecutive 377 patients who underwent hepa-
tectomy for perihilar cholangiocarcinoma from 2010 to
2017 were reviewed. Predicting ability of daily cumulative
comprehensive complication index (CCI) for Clavien-
Dindo classification (CDC) grade IV/V was assessed using
receiver operating characteristics curve analysis.

Results: Twenty-five (6.6%) patients finally had CDC
grade IV and V (n=8, 2.1%); the causes of death were liver
failure (n=6), pneumonia (n=1), and intraabdominal
bleeding (n=1). In the 25 patients, a total of 29 complica-
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tions > CDC grade III occurred until day 5 after surgery,
represented by liver failure (n=13), pleural effusion (n=4),
atelectasis (n=3), cholangitis (n=3) and bleeding (n=3) etc.
Cumulative CCI increased day by day: 8.7 on day 1, 15.0
onday 3, 17.3 on day 5, 29.8 on day 7, and 38.7 on day 14,
in median. CCI on day 5 (CCI-5) was 17.3 in patients with
CDC I-II and 43.2 in those with CDC IV/V (P< 0.001).
Divided by CCI-5 with cut-off value of 30.2, 19 (29.2%) of
65 patients with higher CCI-5 and 6 (1.9%) of 312 patients
with lower CCI-5 had conclusive CDC grade IV/V (P<
0.001). Mortality was 10.8% versus 0.3%, respectively (P<
0.001).

Conclusion: CCI score on day 5 >30.2 worked as an early
predictor to lethal complications including surgical death.

0OB04-04

SURGICAL OUTCOMES OF PERIHILAR
CHOLANGIOCARCINOMA -
ESPECIALLY ON POSTOPERATIVE
PORTAL VEIN THROMBOSIS

M. T. Cao, R. Higuchi, T. Yazawa, S. Uemura, W. Izumo,
Y. Matsunaga and M. Yamamoto

Department of Surgery, Tokyo Women’s Medical Univer-
sity Hospital, Japan

Background: There are limited reports of portal venous
thrombosis (PVT) following hepatectomy for perihilar
cholangiocarcinoma (PHC)

Methods: 263 patients with PHC undergoing hepatectomy
at our institution between 2002 and 2018 were retrospec-
tively studied

Results: Median age was 70 years and 69% of patients was
male. Bismuth types 1,2,33,3b and 4 were seen in
6%,8%,27%,23% and 36%, respectively. The right hepa-
tectomy, left hepatectomy, right trisectionectomy and left
trisectionectomy and central bisegmentectomy were
performed in 42%,38%,4%,4%,and 3%, respectively. PV
and hepatic artery (HA) resection were performed in 27%
and 7%. The mortality rate was 3.4%, the complication rate
of CD3 or more was 35%. 6 patients developed
PVT(2.3%). Multivariate analysis revealed that right hep-
atectomy (OR 6.46;p=0.09) and PVR (OR 13.7;p=0.017)
are independent risk factors for postoperative PVT. PVT
was diagnosed on postoperative day 6,7,6,0,7,22. Throm-
bectomy with PV reconstruction were performed in 4 pa-
tients, in which 3 patients with markedly stenosis of the left
PV, thrombus extension to SMV, twisting of the PV; 1
patient combined with the internal hernia of the Y loop.
Other 2 patients were successfully treated with anti-
coagulation drugs. The mortality resulting from PVT did
not occur, all 6 patients subsequently recovered and
discharged on POD25 to POD70.

Conclusion: Right hepatectomy and PVR are independent
risk factors for postoperative PVT. Early detection with US
and CT is pivotal in the management of PVT. Thrombec-
tomy and PV re-reconstruction should be considered in
case of early diagnosis with markedly stenosis of remnant
PV or clearly evidence of bending or twisting
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OB04-05

SAFETY AND ONCOLOGICAL BENEFIT
OF
HEPATOPANCREATODUODENECTOMY
FOR ADVANCED BILE DUCT CANCER
WITH HORIZONTAL TUMOR SPREAD:
SHINSHU UNIVERSITY EXPERIENCE

Y. Soejima, A. Shimizu, K. Kubo, T. Notake, T. Ikehara,
K. Yasukawa, A. Mita, Y. Ohno and Y. Masuda
Department of Surgery, Shinshu University School of
Medicine, Japan

Introduction: Although hepatopancreatoduodenectomy
(HPD) is the only option to achieve RO resection for
widespread bile duct cancer (BDC), its safety and onco-
logical benefit remains controversial due to its inherent high
risk of mortality and morbidity. The aim of this study is to
retrospectively analyze short- and long-term outcomes and
evaluate the safety and oncological benefit of this advanced
procedure.

Method: Consecutive 36 patients who underwent HPD
were included. Portal vein embolization was applied before
surgery in 19 (53%) patients with the future remnant liver
volume < 35%.

Results: The median operative time and blood loss were
868 min and 1,025 ml, respectively. Concomitant vascular
resection was performed in 5 patients (14%). The overall
morbidity and mortality rates were 100% and 5.6% (n=2),
respectively, where 18 patients (50%) had major (Grade
III<) complications. The most common complications
were post-hepatectomy liver failure (83%, grade B/C:33%/
6%) and intra-abdominal infection (44%), followed by
postoperative pancreatic fistula (25%, grade B/C) and sur-
gical site infection (22%). RO resection was achieved in 29
patients (81%). The 1-, 3-, and 5-year over all survival (OS)
were 83%, 45% and 34%, respectively. In patients who
achieved RO resection, 5-year OS were comparable be-
tween patients who underwent HPD and major hepatec-
tomy alone (38% vs. 40%, p=NS).

Conclusion: HPD for extensive BDC is a valid option
which can offer a long-term survival benefit at the cost of a
relatively high but acceptable morbidity and mortality rates.

HPD in selected patients should be advocated provided that
RO resection is to be achieved.

OB04-06

SPECTRUM OF LAPAROSCOPY IN
COMMON BILE DUCT PATHOLOGIES -
A SINGLE CENTRE EXPERIENCE

V. Reddy', K. V. Dinesh Reddy', R. Musham' and
G. Shroff”

! Surgical Gastroenterology, Sunshine Hospital, and
2Sunshine Hospital, India

Introduction: In the era of minimally invasive surger-
y,laparoscopic CBD exploration is the best choice for
addressing different difficult CBD pathologies.

Laparascopic CBD exploration is needed when:

- failed ERCP for CBDcalculi

- retained stent

- CBD injuries.

Approach may be transcystic /trans-
ductal(rendezvous,milking,fogarty balloon trawal,chole-
dochoscopic/ureteroscopic extraction,laser lithotripsy)

The successful cbd exploration requires:

-surgical expertise

-knowledge over biliary anatomy

-adequate equipment

With the available technology,laparoscopic biliary sur-
gery has become safe, efficient and cost effective in expe-
rienced hands.

Method: We report a series of different approaches for
LAP CBD exploration done at our institute With Difficult
CBD pathologies.

A prototype of each case has been explained in detail.

Results are compared to other studies on lap/open CBD
explorations.

Results: 10 cases has been included in the study with
different CBD pathologies.

Out of ten cases 8 are difficult CBD calculi failed on
ERCP extraction,]1 is retained stent,Other is CBD injury.

Different approaches were done like rendezvous
,;milking,ureteroscopic extraction and laser lithotripsy.
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OB04-06
AGE CBD PATHOLOGY METHOD OF REMOVAL OTTIME CBD DRAIN PAIN TOTAL BILE WOUND
AND STENT SCORE HOSPITAL LEAK INFECTION
SEX STAY
65/M  IMPACTED LASER RIGID 9OMIN YES YES 3 2 NO NO
DISTAL URETEROSCOPIC
CBD CALCULI GUIDED LITHOTRIPSY
45/M  RETAINED STENT URETEROSCOPIC 100MIN YES YES 3 3 NO NO
GUIDED REMOVAL
STENT
55/F CBD CALCULI LAP CBD 120MIN YES YES 2 2 NO NO
EXPLORATION
(RENDEZVOUS
PROCEDURE FAILED
UNDERWENT
FOGARTY).
33/F CBD CALCULI LAP CBD 90MIN YES YES 2 4 NO NO
EXPLORATION
(IMPACTED CALCULI
EXTRACTION)
45/M  CBD CALCULI LAP CBD 120MIN YES YES 2 2 NO NO
EXPLORATION
(RENDEZVOUS
PROCEDURE,BALLOON
SPHINCTEROPLASTY).
39/F  IMPACTED LASER RIGID 78MIN YES YES 3 2 NO NO
DISTAL URETEROSCOPIC
CBD CALCULI GUIDED LITHOTRIPSY
45/F  CBD INJURY LAPAROSCOPIC 90MIN YES YES 3 3 NO NO
RENDEZVOUS
32/F CBD CALCULI LAP CBD 125MIN YES YES 2 2 NO NO
EXPLORATION
(IMPACTED CALCULI
EXTRACTION)
47/F  CBD CALCULI LAP CBD 8OMIN YES YES 2 4 NO NO
49/F EXPLORATION 110 MIN

(FAILED RENDEZVOUS
PROCEDURE UNDERWENT
FOGARTY). LAP CBD
EXPLORATION
(RENDEZVOUS
PROCEDURE).

results

Rigid ureteroscope passe‘aﬁnto proximal CBD

LAP CBD EXPLORATION SHOWING PASSING RIGID URETERO-
SCOPE INTO CBD FOR REMOVAL OF RETAINED STENT

All our cases are closed over stent.

Intraop/post op cholangiogram was not done in any of our
cases. Complete CBD clearence achieved in all of our cases.
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Length of stay,pain score was minimal with nil post op
complications.

Conclusion: Laparoscopic CBD exploration is A standard
method with high efficacy and low morbidity and mortality
in experienced hands.

We recommend that even in failed ERCP cases first
laparoscopic approach is RENDEZVOUS wich can avoid
choledochotomy.

In the absence of CHOLEDOCHOSCOPE which is
expensive URETEROSCORPE is considered for addressing
difficult CBD pathologies.

0OB04-07

PRIMARY CLOSURE AFTER
LAPAROSCOPIC CBD EXPLORATION-
EXPERIENCE OF MORE THAN 400
CASES OVER 12 YEARS AT A
TERTIARY CARE CENTER

V. Bansal', A. Krishna', P. Om', M. Jain', A. Baksi',
P. Garg”, S. Kumar' and M. Misra’

IDepartment of Surgical Disciplines, AIIMS, India,
2Department of Gastroenterology, AIIMS, India, and
j'Department of Surgical Disciplines, Mahatma Gandhi
University of Medical Sciences, India




594 ORALS OL01-0OT03

Introduction: T tube placement after common bile duct
(CBD) exploration has been the standard since the era of
open CBD exploration. We hereby report our experience
and long term outcomes of over 400 cases of laparoscopic
CBD exploration where in primary closure of CBD was
done without T -Tube placement.

Methods: All patients with CBD stones undergoing lapa-
roscopic common bile duct exploration (LCBDE) in a
single surgical unit at a tertiary care center were studied
from April 2007 to October 2019. MRCP served as a road
map and patients were taken up for LCBDE if the CBD
diameter was more than 10 mm. Intraoperative details
including the mode of closure of bile duct (primary, T Tube
or endobilliary stent) were noted. The post-operative re-
covery, complications, hospital stay, antibiotic usage and
post-operative intervention if any were also recorded.
Results: 414 patients underwent LCBDE during this
period. The mean age was 50 £ 15.2 years and majority
were females (68.8%). 180 (43.47%) patients had failed
ERCP. CBD was closed primarily in 97.58% (n=404)
cases. Endobiliary stent was placed in 90 (21.73%) patients
and only primary closure in 314 cases. T tube was used in 5
cases with a total of 34 conversion to open CBD explora-
tion. Successful laparoscopic CBD clearance was achieved
in 380 patients (success rate 91.80%).

Conclusion: Primary closure of CBD following laparo-
scopic CBD exploration is safe and associated with mini-
mal complications. The routine use of primary CBD closure
after laparoscopic CBD exploration is recommended based
on our experience.

OB04-08

LAPAROSCOPIC INTRA-ABDOMINAL
PRESSURE STUDY: A DOUBLE
BLINDED RANDOMISED CONTROL
TRIAL

E. Ginl, D. Lowenz, M. Tacey3 and R. Hodgsonz’4
"The Northern Hospital, °The Northern Hospital,
Australia, 3Northern Hospital, Australia, and “The Uni-
versity of Melbourne, Australia

Background: Laparoscopic surgery is regarded as the gold
standard for the surgical management of cholelithiasis. To
improve patient post-operative pain (POP), low pressure
laparoscopic cholecystectomies (LPLC) have been trialled.
A recent systematic review found that LPLC reduced POP,
however many of the randomised control trials were at a
high risk of bias and the overall quality of evidence was
low.

Methods: 100 patients undergoing elective laparoscopic
cholecystectomy were randomised to a LPLC (8mmHg) or
a standard pressure laparoscopic cholecystectomy
(12mmHg) (SPLC) with surgeons and anaesthetists blinded
to the pressure. Primary outcomes were POP and shoulder
tip pain (STP) at 4-6hours and 24hours, as recorded by a
blinded assessor. Secondary outcomes included length of
operation, post-operative complications and intra-operative
visibility.

Results: 51 patients were randomised to LPLC. Although
pain scores were comparable, post-operative opiate re-
quirements were greater in the SPLC when compared to

LPLC (total fentanyl in recovery 10ug vs 60ug, p=0.016),
suggesting that LPLC reduces POP. Intra-operative visi-
bility was significantly reduced in LPLC (p< 0.001)
resulting in a higher number of operations requiring the
pressure to be increased (34.0% vs 8.2%, p< 0.01), how-
ever there were no differences in length of operation or
post-operative outcomes. Interestingly, when surgeons
guessed the operating pressure, they were right in only 69%
of cases.

Conclusion: LPLC reduced post-operative pain as
evidenced by reduced analgesia requirements. Although
LPLC compromised intra-operative visibility there was no
difference in complications, suggesting LPLC is safe.
Surgeons were not reliably able to guess the operating
pressure.
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OB05-01

TRANSHEPATIC DIRECT APPROACH
TO THE “LIMIT OF DIVISION OF THE
HEPATIC DUCTS” LEADS TO A HIGH
RO RESECTION RATE IN PERIHILAR
CHOLANGIOCARCINOMA

T. Noji, K. Okamura, A. Matsui, K. Tanaka, Y. Nakanishi,
T. Asano, T. Nakamura, T. Tsuchikawa and S. Hirano
Gastroenterological Surgery Il, Hokakido University
Faculty of Medicine, Japan

Objective: To describe a technique of transhepatic direct
approach and resection on the limit of division of hepatic
ducts, investigate its short-term surgical outcome, and
validate whether the radial margin (RM) would have a
clinical impact on long-term survival of perihilar chol-
angiocarcinoma (PHCC) patients.

Summary Background Data: Previous studies have
shown that curative resection (RO resection) was among the
most crucial factors for long-term survival of patients with
PHCC. To achieve RO resection, we performed the trans-
hepatic direct approach and resection on the limits of di-
vision of the hepatic ducts. Although a recent report
showed that the RM status impacted the survival of PHCC
patients, it is still unclear whether RM is an important
clinical factor.

Methods: Consecutive PHCC patients (n=211) who had
undergone major hepatectomy with extrahepatic bile duct
resection, without pancreaticoduodenectomy, in our
department were retrospectively evaluated.

Result: We excluded 11 patients who died within 90 days.
RO resection rate was 93% and 86% for invasive cancer-
free and both invasive cancer and high-grade dysplasia free
resection, respectively. Overall 5-year survival rate was
48.5%. Univariate analysis showed that patients with RM-
R1 had poor prognosis, but it was not an independent risk
factor for survival.

Conclusion: The transhepatic direct approach to the limits
of division of the bile ducts leads to a high RO resection rate
in the horizontal margin of PHCC. RM would have a
clinical impact on long-term survival of PHCC patients.
However, further examination will be needed to determine
the adjuvant therapy for PHCC to improve patient survival.
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OBO06 - Biliary: Miscellaneous

OB06-01

IMPACT OF TIATROGENIC BILIARY
INJURY DURING LAPAROSCOPIC
CHOLECYSTECTOMY ON SURGEON’S
MENTAL DISTRESS: A NATIONWIDE
SURVEY FROM CHINA

H. -S. Dai', L. Liang®, C. -C. Zhang', Z. -J. Cheng’,
Y. -H. Peng4, X. -P. Geng’, H. -J. Qing®, Y. Lau Wan’ and
T. Yang8
!Southwest Hospital, Third Military Medical University
(Army Medical University), 2Eastern Hepatobiliary Sur-
gery Hospital, ‘?Zh()ngda Hospital, School of Medicine,
Southeast University, 4Mianyang Center Hospital, The
First Affiliated Hospital of Anhui Medical University,
SArmed Police Crops Hospital of Sichuan Province,
”Chinese University of Hong Kong, Prince of Wales
Hospital, and *Department of Hepatobiliary Surgery,
Eastern Hepatobiliary Surgery Hospital, China
Background: Iatrogenic biliary injury (IBI) following
laparoscopic cholecystectomy (LC) is the most common
and recognized iatrogenic complications. Little is known
whether LC-IBI would lead to surgeon’s mental distress.
This study reports the incidence of surgeon’s mental
distress who have caused LC-IBI and risk factors of sur-
geon’s severe mental distress (SMD).
Methods: A cross-sectional survey in the form of elec-
tronic questionnaire was conducted among Chinese general
surgeons who have caused LC-IBI. The six collected
clinical features relating to mental distress included:

1) feeling burnout, anxiety, or depression,

2) avoiding performing LC,

3) having physical reactions when recalling the
incidence,

4) having the urge to quit surgery,

5) taking psychiatric medications, and

6) seeking professional psychological counseling.

Univariable and multivariable analyses were performed
to identify risk factors of SMD, which was defined as
meeting > 3 of the above-mentioned clinical features.
Results: Among 1,466 surveyed surgeons, 1,236(84.3%)
experienced mental distress following LC-IBI, and nearly
half (49.7%, 614/1236) had SMD. Multivariable analyses
demonstrated that surgeons from non-university affiliated
hospitals (OR:1.873), patients who required multiple repair
operations (OR:4.075), patients who required hepaticoje-
junostomy/partial  hepatectomy (OR:1.859), existing
lawsuit litigation (OR:10.491), existing violent doctor-pa-
tient conflicts (OR:4.995), needing surgeons’ personal
compensation (OR:2.531), and additional administrative
punishment by hospitals (OR:2.324) were independent risk
factors of surgeon’s SMD.
Conclusion: Four out of five surgeons experienced mental
distress following LC-IBI, and nearly half had SMD.
Several independent risk factors of SMD were identified,
which could help to make strategies to improve mental
well-being of these surgeons.
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Figure.Numbers of valid questionnaires from different districts in China
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THE UPPER GASTROINTESTINAL
CANCER REGISTRY: BILIARY CANCER
CLINICAL QUALITY REGISTRY PILOT
RESULTS

C. H. C. Pilgrim'~, J. F. Holland', T. Muhlen-Schulte',
M. Quinn', J. R. Zalcberg' and UGICR
Hepatopancreatobiliary Working Party and UGICR
contributors

Monash University, and 2Alﬁ’ed Health, Australia

Introduction: The Upper Gastrointestinal Cancer Registry
(UGICR) is a multi-modular clinical quality registry
established to measure and report on the quality of care
provided to people with newly diagnosed cancer arising
from the pancreas, oesophagus, stomach, liver and biliary
system. The aim of the biliary module pilot was to trial data
collection for a quality indicator (QI) set; analyse pilot data
and use results to review and refine the QIs.

Methods: The UGICR’s hepatopancreatobiliary (HPB)
working party reviewed the existing literature and clinical
practice guidelines, to develop a provisional set of QlIs.
Participants with hilar cholangiocarcinoma, intrahepatic
cholangiocarcinoma or gallbladder cancer were recruited
from Victorian UGICR participating sites. Pilot data were
abstracted from medical records and preliminary data
analysis conducted. Pilot data collection is due for
completion mid-2020.

Results: A set of 19 QIs covering the patient care pathway
from referral through to end-of-life care were developed.
Data collection for over 150 participants recruited to the pilot
is nearly complete. Mid-pilot results for three QIs show:
35% of patients had documented disease specific gold
standard imaging prior to treatment; 74% of patients had
disease management discussed at multi-disciplinary team
meeting; and 92% of patients were referred to palliative care.
Conclusion: The UGICR biliary module pilot data will be
used to inform the selection of a final set of QIs. Once
sufficiently mature, risk-adjusted benchmarked QI reports
will be provided to participating sites, with the intention of
reducing unwarranted variation in the quality of care
received by patients with biliary cancer.
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OB06-04

WHAT ARE THE LONG-TERM
CLINICAL AND ECONOMIC
CONSEQUENCES OF DELAYED
BILIARY STRICTURES AFTER
CHOLECYSTECTOMY?

J. Halle-Smithl, R. Marudanayagamz, R. Sutcliffel,

J. Isaacl, D. Mirza' and K. Roberts'

'HPB and Transplant Unit, and 2 Queen Elizabeth Hos-
pital Birmingham, United Kingdom

Introduction: Delayed biliary stricture after cholecystec-
tomy is a rare complication for which little is known of the
aetiology or long-term clinical and economic conse-
quences. The aims of this study were to investigate the risk
factors, clinical outcomes and economic impact of this rare
but serious complication.

Method: Patients who developed a delayed biliary stricture
after cholecystectomy were identified from a prospectively
collected and maintained database. Risk factors for stricture
development, long-term biliary complication rates, quality
of life and complete treatment and follow-up costs were
investigated for each patient.

Results: Some 44 patients were identified, of whom
N=17,12 and 3 developed hilar, subhilar, and sectoral
biliary strictures respectively. Patients were commonly
treated with Roux-en-Y hepaticojejunostomy (90%) and
followed up for a median of 8.9 years (IQR5.8-14.8) during
which time 16 (36%) developed biliary complications and 5
(11%) patients died. Costs of all operations, interventional
radiology and diagnostic imaging were assimilated and the
mean cost of treatment and follow-up was £14,309.26 per
patient, similar to previously reported costs for major bile
duct injury. Both general and disease-specific quality of life
were assessed using the SF-36 tool and EORTC QLQ-C30
with Bil21 add-on. Scores were statistically similar for
patients with delayed biliary stricture and those with bile
duct injury.

Conclusions: Delayed biliary strictures may develop after
uneventful cholecystectomy and are typically managed
with biliary reconstruction. They are serious complications
that lead to considerable long-term morbidity and costs to
the health service, similar to those previously reported for
major bile duct injury.

0OGO1 - General HPB: Endoscopy

0G01-01

RISK FACTORS FOR ENDOSCOPIC
BILIARY TRACT INTERVENTIONS
FOLLOWING ORTHOTOPIC LIVER
TRANSPLANTATION: AN ANALYSIS OF
10,252 PATIENTS OVER 15 YEARS
ACROSS THE UNITED STATES

K. Mahendraraj, N. Nissen, K. Kosari, T. Brennan,

G. Voidonikolas, A. Klein, T. Todo and I. Kim
Surgery, Cedars-Sinai Medical Center, United States

Introduction: Endoscopic biliary tract interventions
following orthotopic liver transplantation (OLT) are being

utilized more commonly now with advancements in
endoscopic technique and technology. This study assesses
the risk factors for endoscopic procedures following OLT.
Method: Data on 10,252 OLT patients from the National
Inpatient Sample database who underwent post-transplant
endoscopic biliary procedures (EBP) was analyzed over a
15-year period (2001-2016).

Results: 581 patients who had EBP were identified. Of
these, 467 (80.4%) had ERCP, sphincterotomy and stent-
ing. The remainder had ERCP alone. EBP and non-EBP
patients had a similar demographic and comorbidity profile.
The strongest risk factors for EBP post-OLT on multivar-
iate analysis were biliary anastomotic stricture (OR 6.1),
bile leak/fistula (OR 5.4), choledocholithiasis (OR 5.0),
cholangitis (OR 4.2), age>60 (OR 2.1), living donor graft
(OR 1.9), and emergency admission status (OR 1.1), p<
0.05. Conversely, roux-en-y hepaticojejunostomy and
age< 20 were associated with fewer EBP, p< 0.05. EBP
was associated with a significantly longer length of stay
(98.3% stayed over 1 week), and higher risk of post-pro-
cedure biliary sepsis (23.2% vs 11.8%), graft abscess
(11.4% vs 6%), acute graft rejection (46.1% vs 18.4%), and
inpatient mortality (7.2% vs 5.3%), p< 0.05.
Conclusions: OLT recipients who develop postoperative
biliary complications (especially anastomotic strictures),
older than 60, have living donor grafts and have non-
elective admissions are at highest risk of undergoing EBP.
Although unavoidable in many situations, EBP is associ-
ated with significantly greater morbidity and mortality post-
OLT. Clinicians must be cognizant of these risks when
considering EBP in OLT recipients.

Intervention
Towal, N | 5671 | 581
Age distribution (years )

Variables [ No Endoscopic ‘ Endoscopic Intervention I

Median Age on Admission [0 52
Age Under 20 897 (9.3%) 15 2.6%)
Age 2010 60 6.536 (67.6%) 328 73.7%)
Age Over 60 2339 (23.1%) 138 (23 8%)
Gender
Male | 6.291 (65.1%) | 375 (64.5%)
Female I 3,380 (34 9%) | 206 (35 5%)
Race
Caucasian 5.136 (65 8%) 328 (69.5%)
Afiican American 12 (78%) 33 (7.0%)
Huspanic 1.288 (16 5%) 71(15.1%)
Asian or Pacific Islander 412(53%) 16 3.4%)
Native American 56 (07%) 2(0.4%)
Other 298 (3.8%) 20 (4.3%)
Donor Source
Live Related I 205 (4.0%) T 10 3.2%)
Live Unrelated | 168 3.3%) | 16 (5.1%)
Patient Cadaveric 1 4.784 (92.8%) 1 288 (91.7%)
APR-DRG Severity of Illness Score
| and Clinical T— Manor Loss of Function 385 (11%) 10(1.7%)
Profile 11— Moderate Loss of Function 2,101 (22 4%) 65 (11.3%)
11— Major Loss of Function 3,036 (32.4%) 175 (30 5%)
IV — Extreme Loss of Fuaction 3.859 (411%) 323 (56 4%)
Admission Type
Emergency 3,998 (14 5%) 508 (16 9%)
Urgent 6516 (31.5%) 1,772 37.2%)
Elective 11156 (53.9%) 2184 (45 8%)
Tnterventions
C 1,030 (10 6%) 44 (76%)
ERCP a0d stentmg 0(0.0%) 467 (80.4%)
Findings
923 (9 5%) 109 (18 %)
Cholangitis with biliary obstruction 721 (7.5%) 213 (36 7%)
Bliary Stnctuse 370 (3.8%) 213 (36.7%)
Biliary Leak Fistula 501%) 4(0.7%)
Comorbidities
Alcohol abuse 1.162 (12 4%,
Asemia 1513 (161%)
Luver curhons 7,439 (76 9%)
Hepatitis 4.867 (50 3%)
Congestive Heart Failuse
Chsonic Pulmonary Disease
HTN
Diabetes. uac
HIV
Diabetes w chronic
Drug abuse
Nutritional deficiency
L [ Obesity ]

Clinical Profile of 10,252 Liver Transplant Patients from
the NIS Database (2001-2016)

0GO02 - General HPB: Imaging

HPB 2021, 23 (S1), S13—S112



ORALS OL01-0OT03 S97

0G02-01

DEVELOPMENT AND IMPROVEMENT
OF REAL-TIME NAVIGATION SYSTEM
FOR LAPAROSCOPIC HEPATECTOMY

T. Igami, T. Ebata, Y. Yokoyama, T. Mizuno,

J. Yamaguchi, S. Onoe, N. Watanabe and M. Nagino
Division of Surgical Oncology, Department of Surgery,
Nagoya University Graduate School of Medicine, Japan
Introduction: We are going to try development of real-
time navigation system for laparoscopic hepatectomy,
which resembles a car navigation system. We report our
real-time navigation system and surgical procedure.
Methods: Virtual images are reconstructed using “New-
VES” system developed by Nagoya University Graduate
School of Information Science. These images correspond to
maps of car navigation system. Some of patient’s body
parts are registered in virtual images using a magnetic po-
sition sensor. Patient’s body after registration corresponds
to The Earth. A transmitter for magnetic position sensor,
which corresponds to an artificial satellite, is placed about
30cm above patient’s body. A micro magnetic sensor,
which corresponds to GPS antenna, fixes on the handling
part of laparoscope.Fiducial registration error (FRE) is
utilized to evaluate accuracy of real-time navigation
system.

Results: We performed laparoscopic hepatectomy using
this system in 21 patients. Mean FRE of initial 5 patients
was 17.7mm. First improvement was that MDCT were
taken using radiological markers for registration of body
parts. Mean FRE of the 8 patients who utilized first
improvement was 10.2mm and decreased (p = 0.014).
Second improvement was that a micro magnetic sensor as
an intraoperative body position sensor was fixed on the
right-sided chest wall and meant that pre- and post- oper-
ative FRE was similar due to an intraoperatively automatic
correction of gap of body position. Preoperative and post-
operative mean FRE of the 8 patients who utilized second
improvement were 11.1mm and 10.1mm (p = 0.250).
Conclusions: Our real-time navigation system can assist
laparoscopic hepatectomy.

0G02-03

1SFLUORODEOXYGLUOCOSE UPTAKE
PORTENDS POORER PROGNOSIS IN
GRADE 2
GASTROENTEROPANCREATIC
NEUROENDOCRINE NEOPLASMS:
TIME TO RETHINK IMAGING
STRATEGIES?

P. Pande, G. Desai, R. Shah and P. Jagannath

Lilavati Hospital and Research Centre, India

Introduction: Grade-2 neuroendocrine neoplasms (G2
NENs) (Ki-67 index 3-20%) are diverse entities with
diagnostic and therapeutic challenges. 18fluorodeox-
yglucose (18FDG) uptake in these lesions is a marker of
proliferation irrespective of the Ki-67 index. This study
analyses survival patterns in G2 NENs with 18FDG posi-
tive lesions.

Methods: Retrospective analysis of prospectively entered
data of NENs revealed 64 cases of G2 NENs at our

HPB 2021, 23 (S1), S13—S112

specialized hepatopancreatobiliary centre. These were
divided into 2 groups, those with 18FDG-avid lesions
(group A) and those without (group B).

Results: 37 (57.8%) out of 64 patients were in group A. 21
(32.8%) of these presented with metastatic disease, and
liver was the most common metastatic site (16 patients,
25%) followed by lymph nodes (12 patients, 18.75%). 10
(15.6%) out of 27 patients in group B had metastatic dis-
ease, and lymph nodes (8 patients, 12.5%) were the
commonest site followed by liver (4 patients, 6.25%). 17
(26.5%) patients in group A underwent curative or
debulking surgery, compared to 21 (32.8%) of group B.
Median recurrence-free and overall survival in group A was
14.7 months and 31.4 months, and that in group B was 29.2
months and 108.1 months, respectively. Mortality was 9
patients (14.06%) in group A, and 3 (4.6%) in group B.
Conclusion: 18FDG-avid G2 NENs more commonly present
with metastatic disease, are less frequent surgical candidates
with poorer survival. Adding 18FDG-PET scan to the diag-
nostic algorithm of G2 NENs in addition to Somatostatin
receptor-based imaging may improve outcomes by selecting
patients for aggressive Cisplatin-based chemotherapy.

Parameter Group A Group B
(18-FDG (18-FDG
positive) negative)

Number of patients 37 (567.8%) 27 (42.1%)

DOTA positive 16 (25%) 27 (42.1%)

(dual positive)

Liver metastases 16 (25%) 4 (6.25%)

at presentation

Curative/debulking 17 (26.5%) 21 (32.8%)

resection

Everolimus 24 (37.5%) 10 (15.6%)

{First line for G2}
Eto-Cis 8 (12.5%) 0

{First line for high
grade G2/G3}

Cap-Tem {Second 12 (18.75%) 8 (12.5%)
line G2/G3}

Recurrence free/ 14.7/31.4 29.2/108.1
Overall survival months months

Mortality 9 (14.06%) 3 (4.6%)

Comparison of the two groups of Grade 2 NENs

0G02-04

SYSTEMATIC SCOPING REVIEW OF
THE RELATIONSHIP BETWEEN
MOLECULAR PROFILE AND
RADIOMICS OF COLORECTAL LIVER
METASTASES (CRLM)

A. Das
Peter MacCallum Cancer Centre, ‘Melbourne, Australia

Introduction: Radiomics is an emerging field in medical
research, with the main purpose to aid decision-making and
outcome prediction for clinicians. We present a systematic
scoping review of the relationship between molecular
profile and radiomics of CRLM.

Methods: The search was performed in PubMed and
Embase. Screening of identified articles was undertaken
according to PRISMA flow chart. Inclusion criteria were
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colorectal liver metastases, imaging feature, molecular
profile, radiomics/radiogenomics.

Results: The search identified 966 articles of which 960
were excluded. Additional two articles were included from
chain search (table 1).

The findings of this review suggests a correlation be-
tween CRLM molecular profile and radiomics. Most of the
studies identified were looking at FDG PET (four articles),
followed by CT (three articles) and MRI (one article). The
most frequently investigated molecular profile was RAS
mutation. Statistically significant correlations between
molecular profile and imaging features were found for all
three mentioned imaging modalities.

Regarding FDG PET, statistically significant correlations
were found between SUV and KRAS, GLUT1, Ki67, p53,
PKM?2 and HIF1-a.

Regarding CT, statistically significant correlations were
found between MICA A 5.1 and a better tumour
morphology as well as between RAS and optimal
morphologic response.

Regarding MRI, statistically significant correlations were
found between ADC and BCL-2, Ki67 and VEGF-A.
Conclusion: This systematic review presents eight studies
that show correlations between CRLMs imaging features
and molecular profile, suggesting that CRLM molecular
profile seem to influence radiomic findings, which has the
potential to facilitate decision making and care of patients
by clinicians.

OGO03 - General HPB: Education

0G03-02

HIDDEN IN PLAIN SIGHT: NON-
OPERATIVE WORK IS NOW CORE
BUSINESS FOR
HEPATOPANCREATICOBILIARY UNIT

J. Koea], S. Srinivasal, U. Leung], M. Pimm’ and
M. Rodgers'
! Surgery, and ’North Shore Hospital, New Zealand

Introduction: Increasing use is now made of modalities
other than surgery in the care of patients with hepatopan-
creaticobiliary (HPB) conditions. This includes endoscopy
and interventional radiology, as well as admission for
complex diagnostic workup, symptom control and pallia-
tive care. In spite of this change in practice the care of, and
responsibility for, patients managed non-operatively con-
tinues to reside with surgical services.

Methods: Using a prospectively maintained database all
admissions for the 2019 calendar year were reviewed and
classified on acuity, patient demographics, diagnosis, hos-
pital stay and whether operative intervention was
performed. Standard tariffs set by our hospital’s indepen-
dent coding and costing committee, which adhere to na-
tional standards, were used to calculate cost of care.
Results: For 2019, 1098 patients were admitted to our HPB
unit with 426 (38%) undergoing one or more operative
procedures and 672 (62%) managed without operation.
Patients admitted electively were more likely to undergo
operation (318/617 elective admissions (51%)) than those
admitted acutely (108/481 of acute admissions (22%)) and
the likelihood of non-operative management increased with
patient age at admission (45-64 years: RR 1.0; 85 + years

1.7 P< 0.05). Principle admission reason, hospital stay and
costs for non-operated patients are summarised in table 1.
Conclusion: Non-operative work comprises over half of
the work and half the budget of the contemporary HPB unit
and reflects the growing use of technologies other than
surgery to manage patients. This has important implications
for surgical training, unit benchmarking and accreditation
which have historically emphasized surgical metrics.

Diagnosis Patient  Hospital Median
Number Stay Cost per
(Median: Patient
Range) Admission
($N2Z)

Interventional 67 2.4 days $29427
Radiology: (1-4.7 days)
Biopsy/
Ablation

Interventional 99 3.8 days $25899
radiology: (2-18.8 days)
Drainage

Endoscopy: 144 4.6 days $19594
Diagnostic (3.1-8.4 days)

Endoscopy: 153 4.3 days $27439
Therapeutic (2.5-7.5 days)

Palliative 78 8.9 days $12678
Care (4.1 - 29 days)

Symptom 106 8.9 days $14523
Management (3.7- 10.6 days)

Other 25 3.3 days $6372

(1- 5.9 days)

Admission reason, hospital daystay and cost in patients
managed with surgery

OGO05 - General HPB: Cost Effectiveness
0G05-02

COST-EFFECTIVENESS OF
RESTRICTIVE STRATEGY VERSUS
USUAL CARE FOR
CHOLECYSTECTOMY IN PATIENTS
WITH GALLSTONES AND ABDOMINAL
PAIN (SECURE-TRIAL)

C. S. S. Latenstein’, S. Wennmackerz, A. van Dijk3 S

J. Drenth4, G. Westerts, C. van Laarhoven',

M. Boermeester’ , P. de Reuver', M. Dijkgraaf" and
SECURE-Trial Collaborators

!Surgery, Radboud University Nijmegen Medical Centre,
2Surgery, Radboudumc, 3Surgery, Amsterdam UMC,
Location AMC, 4Gastr0enterology and Hepatology,
Radboudumc, 5IQ Healthcare, Radboud University
Nijmegen Medical Centre, and SClinical Epidemiology,
Biostatistics and Bioinformatics, Amsterdam UMC,
Location AMC, Netherlands

Background: A restrictive selection strategy for surgery in
patients with abdominal pain and uncomplicated gallstone
disease significantly reduces cholecystectomies, but the
impact on overall costs is unknown. The aim of this study
was to perform a cost-effectiveness analysis (CEA) of
restrictive strategy versus usual care.

Methods: Data of a multicentre, randomized-controlled
trial (SECURE-trial) were used. Restrictive strategy for
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patients with gallstones was economically evaluated
against usual care as best alternative from a societal
perspective. Hospital-use of resources was gathered with
case-report forms and out-of-hospital consultations, out-of-
pocket expenses, and productivity loss were collected with
questionnaires. National unit costing was applied. The
primary outcome was the cost per pain-free patient at 12
months post-randomization.

Results: All 1067 randomized patients (49.0 years, 73.7%
females) were included, 537 patients in usual care and 530
in restrictive strategy. After 12 months, 56.2% of patients
were pain-free in restrictive strategy versus 59.8% after
usual care. The restrictive strategy significantly reduced the
cholecystectomy rate with 7.7% and reduced surgical costs
by €160 (P=0.003) per patient, €162 was saved from a
societal perspective. The cost-effectiveness plane showed
that restrictive strategy was cost saving in 89.1% of all
samples and less effective in 88.5%. Overall, costs savings
of the restrictive strategy did not sufficiently compensate
for the accompanying loss in pain-free patients.
Conclusion: This CEA shows that restrictive strategy for
treatment of uncomplicated cholecystolithiasis saved €162
compared to usual care from a societal perspective. How-
ever, savings by restrictive strategy could not compensate
for the lower proportion of pain-free patients.

0G05-03

HEALTH ECONOMIC EVALUATION OF
PATIENTS WITH COLORECTAL LIVER
METASTASES RANDOMIZED TO ALPPS
OR TSH - ANALYSIS FROM THE LIGRO
TRIAL

K. Hasselgrenl, M. Henrikssonz, B. R;zssok3 , P. Larsen4,
E. Sparrelids, G. Lindell(’, B. Isaksson7, P. Sandstrom' and
B. Bjornsson'

! Department of Surgery and Department of Clinical and
Experimental Medicine, >Centre for Medical Technology
Assessment, Linkoping University, Sweden, 3Department
of Hepato-Pancreato-Biliary Surgery, Oslo University
Hospital, Norway, 4Department of Surgical Gastroenter-
ology and Transplantation, University of Copenhagen,
Denmark, 5Deparlmenl of Clinical Science, Intervention
and Technology, Divison of Surgery, Karolinska Univer-
sity Hospital, 6Department of Surgery, Skane University
Hospital, and 7Department of Surgery, Akademiska Uni-
versity Hospital, Sweden

Introduction: Two-staged hepatectomy (TSH), is an
established method in advanced colorectal liver metastases
(CRLM). Associating liver partition and portal vein ligation
for staged hepatectomy (ALPPS) has emerged providing
improved resection rate and survival.

The health care costs and health outcomes, combining
health related quality of life (HRQoL) and survival into
quality-adjusted life years (QALYs), of ALPPS and TSH
have not previously been evaluated and compared.
Methods: This is a pre-planned, health economic evalua-
tion from the LIGRO trial. One hundred patients with
CRLM and standardized FLR < 30 % were randomized to
ALPPS or TSH.

Costs and QALYs were compared from treatment start
up to 2 years. Costs are estimated from resource use,
including all surgical interventions, length of stay after
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interventions, diagnostic procedures and chemotherapy and
applying Swedish unit costs. QALYs were estimated by
combining survival and HRQoL data, the latter being
assessed with EQ-5D 3L. Estimated costs and QALY's for
each treatment strategy were combined into an incremental
cost-effectiveness ratio (ICER). Non-parametric boot-
strapping was used to assess the joint distribution of in-
cremental costs and QALYs.

Results: The mean cost difference between ALPPS and TSH
was 12662€, (95% CI -10728-36051, p=0.283). Corre-
sponding mean difference in life years and QALYs was
0.1296 (95% CI -0.12-0.38, p=0.314) and 0.1285 (95% CI
-0.11-0.36, p=0.28), respectively. The ICER was 93186 and
92414 for QALYs and life-years as outcomes, respectively.

Conclusion: Based on the two-year data, the cost-effec-
tiveness of ALPPS is uncertain. Further research, exploring
cost and health outcomes beyond 2 year is needed.

OTO01 - Transplantation: Liver
OTO01-02

AN IN VITRO 3D MODEL OF
FUNCTIONAL HUMAN LIVER
ORGANOIDS

A. Gulla">? A Denkovskijg, J. Novikova4, A. Misiunass,
D. Vitkus(’, R. Rackauskas7, V. Sokolovas7,

K. Strupas’ and A. Ziogas®’

! Department of Surgery, Georgetown University Hospital,
United States, 2Department of Surgery, Institute of Clin-
ical Medicine, Faculty of Medicine, Vilnius University,

3 Center for Innovative Medicine, *Vilnius Gediminas
Technical Institute, > Center for Physical Sciences and
Technology, 6Facully of Medicine, Institute of Clinical
Medicine, " Institute of Clinical Medicine, Faculty of
Medicine, Vilnius University, SCentre for Innovative
Medicine, and Vilnius Gediminas Technical University,
Lithuania

Introduction: The development of adequate model sys-
tems to investigate human liver function and metabolism in
health and disease has proved challenging. Three-dimen-
sional (3D) liver tissues reconstituted from liver cells,
termed liver organoids, have enormous potential for
investigating aspects of liver disorders and drug toxicity.
The aim of our study is by integration of multiple novel
surgical techniques, engineering of growth factors and
morphogens bound to extracellular matrix, direct cell
reprogramming to produce functional 3D liver organoids.
Methods: Tissue from 20 liver resections were used for
hepatocyte isolations. Tissue underwent a two-step EDTA/
collagenase digestion. Cell viability was determined by
ATP luminescence and 7AAD. qPCR, FACS, Western
blot, imunofluorescence analysis and biochemical assays
were undertaken to ascertain cellular phenotype and func-
tion in 3D cultures. Additionally, liver development-asso-
ciated signaling pathways were tested.

Results: We demonstrate that there is direct correlation
between liver status, the number and viability of isolated
hepatocytes and their functional properties in 2D and 3D
environment. FACS analysis indicated that prolonged
cultivation in 2D leads to changes in cell populations. We
also generated functional liver 3D organoids that maintained
viability up to three weeks, produced albumin and expressed
liver specific genes HNF4, CK19, AAT, CYP3A4.
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Conclusions: We have successfully established a method
for the culture of human liver organoids in novel engi-
neered 3D environments that can be used for biomarker
discovery, drug toxicity studies and liver transplantation.

0T01-04

PREOPERATIVE SPLENOMEGALY IS A
RISK FACTOR FOR PROLONGED
SPLENOMEGALY AFTER LIVER
TRANSPLANTATION AND CAN RESULT
IN HYPERSPLENISM AND GRAFT
FIBROSIS

K. Taura', H. N. Nguyen', S. Yao', T. Kaido®,

Y. Uemotol, Y. Kimural, S. Yagil, K. Hata' and

S. Uemoto'

ISurgery, Kyoto University, and ZSurgery, St Luke’s In-
ternational Hospital, Japan

Background: Splenomegaly (SM) often persists after liver
transplantation (LT), however, its predictors and clinical
significance are unknown.

Methods: We analyzed 415 LT recipients in our institution to
clarify this issue. First, predictors and clinical consequences
of persistent SM three years after LT were analyzed among
spleen-preserved recipients. Second, the clinical data of sur-
viving recipients three years after LT were compared between
splenectomized and spleen-preserved recipients using pro-
pensity score matching (PSM). Third, survival outcomes
were compared between splenectomized and spleen-pre-
served recipients after PSM. SM was determined as a splenic
volume (SV)/body surface area (BSA) > 152 ml/m2 based on
the CT splenic volumetry data of 140 donors.

Results: In the first analysis, among 119 recipients with
preoperative SM, 86 (73.6%) recipients had persistent SM
3 years after LT. Preoperative SV/BSA was the only in-
dependent predictor for the persistent SM and it was
associated with lower platelet (PLT) and white blood cell
(WBC) counts and significant graft fibrosis (> Metavir F2)
(21.4% vs. 2.8%, p = 0.01). In the second analysis, spleen
preservation was related to lower PLT and WBC counts
and a higher proportion of significant graft fibrosis (26.7%
vs. 7.1%, p = 0.022) three years after LT. In the third
analysis, spleen-preserved recipients showed worse sur-
vival than splenectomized recipients (73.3% vs. 84.5% at 3
years after LT, p = 0.04).

Conclusions: Preoperative SM frequently persists more
than three years after LT and is associated with subclinical
hypersplenism, graft fibrosis and even death.

OTO01-05

USEFULNESS OF MAC-2 BINDING
PROTEIN GLYCOSYLATION ISOMER
(M2BPGI) FOR EVALUATING GRAFT
STATUS AFTER LIVER
TRANSPLANTATION

Y. Kimura', K. Taura', H. N. Nguyenl, Y. Uemoto',
S. Seol, K. Iwaisakoz, T. Imai® and S. Uemoto'
Surgery, Kyoto University, *Medical Life Systems,
Doshisha University, and 3Medical Statistics, Kyoto Uni-
versity, Japan

Introduction: Mac-2 binding protein glycosylation isomer
(M2BPGi) is a novel serum biomarker for liver fibrosis, but
studies have suggested that its values can be influenced by
some other factors. Studies on M2BPGi in liver transplant
(LT) patients are scarce. This study aimed to evaluate the
usefulness of M2BPGi measurement in LT recipients.
Methods: We collected clinicopathological data of 233 LT
recipients who underwent liver biopsy in Kyoto University
Hospital between August 2015 and June 2019.

Results: The median value of M2BPGi in patients with
Metavir FO, F1, F2 and =ZF3 were 0.61, 0.76, 1.16, and
1.47, respectively. The median value of M2BPGi in pa-
tients with Metavir AO, Al, and = A2 were 0.53, 1.145,
and 2.24, respectively. Spearman correlation analysis
indicated a significant positive correlation between F factor
and M2BPGi value (r=0.25 p< 0.001) and between A
factor and M2BPGi value (r=0.46 p< 0.001). The differ-
ence calculated by subtracting Spearman’s rank correlation
coefficient between A factor and M2BPGi value from that
between F factor and M2BPGi value was 0.21 (95% con-
fidence interval was 0.095-0.39), indicating necroin-
flammatory activity had a stronger impact on M2BPGi
value than fibrosis stage. The area under the receiver
operating characteristic curve of M2BPGi for predicting
= Al were 0.75, which was significantly higher than other
liver fibrosis and inflammation markers.

Conclusion: M2BPGi values are more strongly influenced
by necroinflammatory activity than by fibrosis stage.
M2BPGi may be useful to detect early stage of liver
inflammation that cannot be detected by the routine blood
examination in LT recipients.

OTO01-06

THE DEVELOPMENT OF A TISSUE
METHYLATION-SPECIFIC CELL FREE
DNA BIOMARKER FOR ORGAN
REJECTION FOLLOWING LIVER
TRANSPLANTATION

D. R. A. Cox'?, N. Low'?, S. K. Goh?, C. Christophi'~,
A. Testrog, A. Dobrovic' and V. Muralidharan'*>
IDepartment of Surgery, University of Melbourne, ’HPB
Surgery & Transplant Unit, and 3Liver Transplant Unit,
Department of Gastroenterology & Hepatology, Austin
Health, Australia

Introduction: Graft-derived cell-free DNA (gdcfDNA)
quantification is an emerging, minimally-invasive tool for
monitoring organ health and detecting acute cellular
rejection following liver transplantation (LT). Issues with
the scalability of laboratory workflows, which usually
require genotyping of the donor/recipient, have slowed its
translation into clinical use. Recent work has illustrated that
patterns of DNA methylation are unique to the tissue of
origin. We describe the development of a hepatocyte
methylation-specific cfDNA (MS-cfDNA) biomarker to
quantify gdcfDNA without the requirement for donor/
recipient genotyping. We report a pilot study of the
biomarker in two cohorts of LT patients.

Methods: Cohort 1: blood was collected from 10 patients
post-LT, at 8 time-points. cfDNA was extracted from
plasma and underwent bisulfite modification. Droplet-dig-
ital PCR was used to quantify gdcfDNA using the MS-
cfDNA biomarker. A gdcfDNA assay employing donor/
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recipient genotyping was used to cross-validate results.
Cohort 2: blood was collected from 50 patients undergoing
liver biopsy for suspected rejection. The MS-cfDNA
biomarker was used to quantify gdcfDNA at the time of
biopsy.

Results: The MS-cfDNA biomarker was successful in
quantitying gdcfDNA post-LT and mapping trends of
organ injury. The MS-cfDNA biomarker produced signif-
icant linear correlation in values to a gdcfDNA assay
utilising genotyping. gdcfDNA quantification at the time of
biopsy was used with the aim of establishing diagnostic
thresholds for rejection.

Conclusions: A MS-cfDNA biomarker is effective for
monitoring gdcfDNA following LT. It has a major advan-
tage over previous gdcfDNA quantification techniques; it
does not require genotyping, giving it greater feasibility for
translation into transplantation care.

OTO01-08

IS MELD SCORE THE BEST METHOD
OF PREDICTING WAITING LIST
MORTALITY IN THE AUSTRALIAN AND
NEW ZEALAND LIVER TRANSPLANT
POPULATION?

E. Leel’z, M. Perinil‘z, G. Oniscu", R. Jones4, G. Starkey4,
B. Wang4, E. Makalic® and M. Fink'?

! Austin Hospital, 2 University of Melbourne, Australia,
3Edinburgh Transplant Centre, United Kingdom, *Austin
Health, and *Melbourne School of Population and Global
Health, University of Melbourne, Australia

Introduction: Model for end-stage liver disease (MELD)
score is a reproducible, validated and widely accepted
method for prioritisation of patients for liver trans-
plantation, although there are some limitations. The aim
was to create an Australian and New Zealand (ANZ)
population-derived waiting list mortality score, and to
compare the discriminative ability of this score to MELD
and MELD-Na scores.

Method: All transplants from January 1998 to May 2019
were included, using data from the ANZ Liver Transplant
Registry. The outcome considered was patient death prior
to transplantation. The ANZ-derived waiting list mor-
tality score was created by randomly splitting the data
into training and test datasets (70:30). Elastic net regu-
larisation was used to select variables to create the
multivariable Cox model. Discrimination of MELD,
MELD-Na and the ANZ scores was compared using the
c-statistic.

Results: 4886 listings were included, with a total of 534
waiting list deaths. 30 of 39 variables were selected for the
ANZ score Cox model, with the highest hazard ratios for
patients who were ventilated at time of listing (HR 4.4, 95%
CI 2.22-8.68) and patients listed from 2006 to 2011 (HR
2.54, CI 1.69-3.82). The c-statistic for MELD and MELD-
Na score was 0.76 and 0.77 respectively. The c-statistic for
the ANZ score was 0.8.

Conclusion: The discriminative ability of all 3 scores
was similar, despite a large number of variables
included in the ANZ score. Both MELD and MELD-
Na are simple to calculate and performed well in
predicting waiting list mortality in the ANZ transplant
population.
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LONG TERM OUTCOMES OF HEPATIC
RESECTION FOLLOWING
ORTHOTOPIC LIVER TRANSPLANT

S. Murphy, P. Hodgkinson, T. O-Rourke, K. Slater,
S. Yeung and J. Fawcett

Department of Surgery, Princess Alexandra Hospital,
Australia

Liver resection is sometimes used as a graft saving pro-
cedure following orthotopic liver transplantation. In this
single centre retrospective cohort study, 12 adult patients
underwent resection over a 20 year period, including re-
cipients of split livers and second grafts. Indications for
resection were ischemic cholangiopathy, hepatic artery
thrombus, chronic biliary obstruction, biliary-vascular fis-
tula, bile leak, recurrent PSC and recurrent HCC. There was
no perioperative mortality. Median follow up was 89
months. At the completion of the study 40% of patients had
functioning grafts. One third required retransplantation
with a median 1 year 6 months post resection. 3 patients
were deceased (recurrent HCC n=1, PSC n=1 and un-
specified causes n=1). Total graft survival was 91.7% at 1
year, 73.3% at 5 years and 64.2% at 10 years. Liver
resection following liver transplant in select patients may
salvage the graft or delay the need for retransplantation.

OTO01-10

LIVER TRANSPLANTATION IN THE
ELDERLY: AN UPDATED REVIEW OF
55,267 PATIENTS IN THE UNITED
STATES

K. Mahendraraj, N. Nissen, K. Kosari, G. Voidonikolas,
T. Todo, T. Brennan, A. Klein and I. Kim
Surgery, Cedars-Sinai Medical Center, United States

Introduction: Liver transplantation in the elderly is
regarded with caution due to increased morbidity. This
study assesses the postoperative outcomes of orthotopic
liver transplantation (OLT) in elderly patients.

Method: Data on 55,267 OLT recipients from the Scien-
tific Registry of Transplant Recipients over a 10 year period
(2007-2017) was analyzed. Three age-based subgroups
were created: elderly (age 70 and over), middle-age (age
50-69), and young (age 18-49).

Results: There were 1,622 elderly OLT patients, 40,271
middle-age patients and 13,374 young patients. Median
MELD-Na score of elderly patients was significantly lower,
with 63.8% elderly patients having MELD< 20. Most
elderly patients received OLT for hepatocellular carcinoma.
Elderly patients spend a longer time on the waitlist, and
received more marginal organs (older age, DCD, ECD,
history of malignancy, more macrosteatosis). Elderly pa-
tients had lower post-transplant survival (66.15% vs. 71.4%
and 71.7%) and lower graft survival (68.4% vs. 73.9% and
75.7%), p< 0.01. They had more graft complications (he-
patic artery thrombosis, infection, primary non-function),
p>0.05, but lower 6-month and 1-year rejection rates.
Kaplan-Meier 5-year graft survival was 3.98 years in the
elderly vs. 4.03 years and 4.76 years in other groups, p<
0.001.

Conclusions: Elderly recipients tended to be relatively
healthy at the time of transplant, but tended to wait longer
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for donor organs with more marginal characteristics.
Despite having a lower overall and graft survival rate, this
difference (less than 5%) was not clinically significant.
These results suggest that OLT is safe and viable in the
elderly, even using marginal donor organs.

Recipient Age Group
Outcome Age 70 and over Age 5069 Age 1849 Totaln
n % % %

n n

Alve 1071 66.15% | 26719 | 71.43% [ o574 | 70.72% [ 39364
S— Deceased %0 2027% | o167 | 2280% | 2399 | 17.97% | 12056
Lost to Followup 35 216% | 1008 | 251% | 537 | a02% | 1580

Retransplanted 2 142% | 1311 | 3.26% | 840 | 629% | 2174
al 1089 82.15% | 20137 | 85.80% | 9309 | 86.87% | 40135
676 70.64% | 18982 | 75.00% | 6831 | 77.38% | 26483
al 361 6235% | 10542 | 67.82% | 4128 | 70.03% | 15031
E—— Graft Survived 1109 6837% | 20765 | 73.91% | 10124 | 75.70% | 40958
Failed 513 3L63% | 10506 | 26.09% | 3250 | 24.30% | 14263
90-Day Graft Survival 1492 52.06% | 37327 | 92.85% | 12383 | 92.76% | 51202
1-Year Graft Survival 1362 84.13% | 35050 | 87.19% | 11756 | 88.07% | 48168
3-Year Graft Survival 1244 76.84% | 32380 | 80.55% | 10963 | 82.13% [ aase7
S-Year Graft Survival 1178 7276% | 31001 | 77.12% | 10523 | 78.83% | 42702

Ischemic 4 385% | 250 | 940% | 126 [ ssw | 42

Hepatic Artery Thrombosis 7 673% | 154 | a99% | 65 | 456% | 226

Infection 1 1058% | 276 | 8ssw | 17 [ soow | 404

Malignancy 1 0.36% 16 | o052 | 10 | orox | 27

Primary Graft Failure 31 29.81% | 820 | 2658% | 356 | 24.95% | 1207

Cause of Graft Loss

Primary Non-Function 3 288% | 118 | 382% | 43 | 201% | 164

Recurrent Disease 2 2015% | 765 | 24.80% | 306 | 2144% | 1033

Graft Rejection | 385% | 163 | 528% | 140 | s81% | 307

[Vascular Complication/Thrombosis| 13 12.50% | 284 | 9.21% | 167 | 11.70% | a64

Other 6 s77% | 125 | sos% [ so | asox | 181

6-Month Rejection Rate ) 6.88% | 2801 | 9.44% | 1517 | 15.42% | 43s8

1-Year Rejection Rate | s 865% | 2547 [ 1101% | 1628 | 18.30% | 4663

Clinical Outcomes for 55,267 Orthotopic Liver Trans-
plantation Recipients from the SRTR (2007-2017)

OTO01-11

DEVELOPMENT OF AN EX-VIVO
NORMOTHERMIC PERFUSION
MACHINE IN LATIN AMERICA,
IMPLEMENTATION AND RESULTS IN A
PORCINE ANIMAL LIVER
TRANSPLANT EXPERIMENT

S. A. Riverosl, G. Ochoaz, P. Achurraz, C. Marinoz,

E. Moralesz, M. J. Zenteno3, L. Alegn'a4, D. Soto* and
R. Rebolledo’

!Digestive Surgery, Pontificia Universidad Catdlica de
Chile, Chile, 2Digestive Surgery, Pontificia Universidad
Catolica de Chile, 3Veterinary Medicine Anesthesiology,
Universidad de Chile, “Intensive Medicine, and 5Experi-
mental Surgery UC, Pontificia Universidad Catolica de
Chile, Chile

Introduction: Donation in Chile and Latin America has
been historically low. In order to increase the graft pool and
recuperate low quality grafts, our design a normothermic
perfusion machine developed in Chile.

Methods: Experimental study of porcine liver transplant
(N=20) comparing cold static preservation (CSP) and
normothermic perfusion (NTP), in two types of grafts;
shock liver (SL) and control liver (CL), creating 4 experi-
mental groups: CSP-CL (N=5), CSP-SL (N=5), NTP-CL
(N=6) and NTP-SL (N=4). Each experiment have three
phases: procurement, preservation and transplantation. We
compare variables on NTP phase for 3 hours and 5-hours
follow-up after portal reperfusion between 4 groups. Sta-
tistical analysis with ANOVA test.

Results: During the preservation of the NTP-SL group
were no differences related to the NTP-CL group in portal
flow, arterial flow, portal pH, lactate, bile production, AST,
ALT, PA and LDH (pNS). During the transplant the
average time was 174 min, 31 min anhepatic time, survived
surgery 90% and survived at 5 hours of follow-up 80%,
without differences between the four groups (pNS). When
comparing NTP-SL with PEF-SL results a significant
decrease in AST, ALT and PA in favor of NTP (p< 0.05).

Conclusion: Our local NTP machine model shows safety
when compared to CSP and a decrease in markers of post-
reperfusion injury in short-term follow-up.

TxALT

Il SL-NTP
17501 g3 cL-NTP
1s00{ [ SL-CSP
[ cL-CsP

Basal Procure PreExp RPO RP1 RP2 RP3 RP4 RP5

ALT results in hourly monitoring from portal reperfusion

OT01-12

INCORPORATION OF VON
WILLEBRAND FACTOR IMPROVES
MELD-NA BASED PREDICTION OF
EARLY MORTALITY ON THE WAITING
LIST FOR LIVER TRANSPLANTATION

D. Pereyra, G. Gyori, B. Rumpf, C. Kdditz, G. Ortmayr,
J. Santol, G. Berlakovic and P. Starlinger

Department of Surgery, Medical University of Vienna,
General Hospital Vienna, Austria

Introduction: Today, Model of End-Stage Liver Disease
(MELD) is commonly used for decision making and organ
allocation in orthotopic liver transplantation (OLT). Still,
recent reports suggest that MELD may underestimate
complications arising from portal hypertension or infection.
In this context, von Willebrand factor antigen (VWF-Ag) -
previously introduced as a robust surrogate parameter for
portal venous pressure - was shown to be associated to
adverse outcome in patients with cirrhosis while being in-
dependent from portal hypertension. Accordingly, this
study aimed to evaluate the value of vVWF-Ag as an auxil-
iary marker for risk stratification on the waitlist for OLT.
Methods: MELD and vWF-Ag at time of listing were
assessed in 269 patients. Patients were followed up for
mortality on the waitlist and overall survival.

Results: Patients dying within three months on the waitlist
displayed elevated levels of vVWF-Ag (p< 0.001). Inter-
estingly, MELD and vWF-Ag showed a similar predictive
potential for three-month mortality (AUC:vWF-
Ag=0.739;:MELD=0.770). Yet, a cut-off for vVWF-Ag at
413% was found to harbor a higher risk for patients when
compared to the previously used cut-off for MELD at 15
points  (VWF-Ag:OR=10.873,95%-confidence inter-
val:3.160-36.084, p< 0.001; MELD:OR=6.527,95%-con-
fidence interval:2.216-19.227, p=0.001). Ultimately,
combination of VWF-Ag and MELD significantly
improved prediction of three-month waitlist mortality
(AUC: vWF-Ag+MELD=0.836).

Conclusion: A single measurement of vVWF-Ag at listing
for OLT was found to increase the predictive potential for
early mortality on the waitlist. Thus, introduction of vWF-
Ag evaluation into the allocation process for patients listed
for OLT might lead to a decrease in waitlist mortality.

HPB 2021, 23 (S1), S13—S112
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HYPOXIA-INDUCED ANGIOGENESIS
RESCUES SURVIVAL FROM SMALL
FOR SIZE SYNDROME (SFSS)

A. Dili"?, M. De Rudder', B. Pirlot', C. Bertrand’,

L. Dewachter’, C. Bouzin® and 1. Leclercq'

!Institur de Recherche Expérimentale et Clinique-pdle
Gastroenterology, Université Catholique de Louvain
(UCL), 2Surgery, CHU-UCL Namur, Site Godinne,
Laboratoire de Physiologie et Pharmacologie, Université
Libre de Bruxelles, and *Institut de Recherche Expér-
imentale et Clinique-imaging Platform, Université Cath-
olique de Louvain (UCL), Belgium

After extended hepatectomy, hepatocyte proliferation pro-
ceeds sinusoidal endothelial cell (SEC) remodeling causing
a transient perturbation of the lobular architecture with
proliferating hepatocytes forming avascular, hypoxic,
clusters. Hypoxia is, thus, considered at the origin of liver
dysfunction in SFSS-hepatectomy. Recently, we showed
that activation of hypoxia sensors in an upfront SFSS-
hepatectomy surged an early angiogenic switch and pre-
served the sinusoidal architecture with a favorable impact
on survival.

Aim: to decipher the role hypoxia-induced angiogenesis in
SFSS-setting hepatectomy.

Methods: we developed a mouse model of SFSS-hepa-
tectomy (PHx-80%) and used PHx-70% as controls. SFSS-
hepatectomy mice were submitted to normoxia (inspired
oxygen fraction-FiO,: 21%), local hypoxia (hepatic artery
ligation (PHx-HAL)), and systemic hypoxia by placing the
animals in hypoxic chambers (FiO,: 11%, PHx-HC). We
assessed mortality, hepatocyte and liver SEC proliferation.
Results: Compared to PHx-70%, PHx-80% showed high
mortality rates (68% on postoperative day (POD) 7
(p=0,002)). Hepatocyte proliferation on POD 3 was higher
in PHx-80% (p=0,03), while SEC proliferation did not
differ, suggesting an amplified disorganization of the
regenerating lobule in SFSS-hepatectomy. Compared to
normoxic PHx-80%, PHx-HAL tended to have a favorable
impact on survival (75% on POD3), while animals
subjected to SFSS- hepatectomy and placed into hypoxic
chambers showed improved survival (p=0,0007). Hepato-
cyte proliferation was similar between the hypoxic and
normoxic SFSS-liver remnants. However, local and sys-
temic hypoxia significantly triggered early angiogenesis.
Conclusions: The current data suggest that hypoxia rescues
survival from SFSS. By balancing angiogenesis with he-
patocyte proliferation, hypoxia restores the lobular liver
architecture allowing an efficient regeneration after major
hepatectomy.

OTO01-14

RADIOEMBOLIZATION DOES NOT
APPEAR TO RESULT IN SUPERIOR
RESULTS COMPARED WITH TACE FOR
HCC

W. Chapmanl, W. Johnstonz, S. -H. Changg,

N. Vachharajanil, A. Khan], M. M. Doylel and

O. Ahmed"*

! Department of Surgery, Washington University School of
Medicine, 2 University of Pennsylvania, 3Washingt(m
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University School of Medicine, and 4Department of Sur-
gery, Washington University School of Medicine, United
States

Introduction:TACE and Radioembolization with Y-90 are
used as alternative treatment strategies for patients with
HCC. We assessed whether Y-90 resulted in superior re-
sults, performing statistical adjustment to control for HCC
disease status.

Methods: All patients receiving neo-adjuvant loco-
regional therapy (LRT) for HCC after January 2010 to
January, 2018 were assessed using a prospective database.
Patients were stratified by LRT: transarterial chemo-
embolization (TACE) and radioembolization of yttrium-90
(Y90), while patients receiving both were excluded. Sur-
vival analyses assessed patient overall survival (OS) and
progression-free survival (PFS). All analyses were con-
ducted using inverse probability of treatment weighting
(IPTW), where propensity scores were used to generate
weights with covariates including patients’ demographics
and tumor characteristics, to balance the distributions
across the treatment groups. All tests were two-sided; sta-
tistical significance was determined using 0=0.05.
Results: A total of 787 HCC patients receiving TACE
(m=681, 87%) or Y90 (n=106, 13%) from 2010-2018. The
two groups were statistically significant different in size
(4.5+3.1cmvs 8.3 +4.8, p< 0.001), > 3 tumors (12.5%
vs 36.7%, p< 0.001) and bilobar disease 17.3% vs 44.6%).
Patient IPTW-adjusted OS and PFS (Figure 1) were sta-
tistically significantly different between the two groups
(log-rank test p-value < 0.0001 for both). Patients
receiving Y90 were less likely to receive LT (odds ratio:
0.49, 95% confidence interval, CI: 0.38-0.63).
Conclusion:Using IPTW to control for differences in HCC
status, we were unable to demonstrate superiority of Y-90
over standard TACE treatment. These results have lead us
to re-assess selection of regional therapy strategies.
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TACE versus Radioembolization
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IMPACT OF BILIARY COMPLICATIONS
ON OUTCOMES AFTER PEDIATRIC
LIVER TRANSPLANT

A. Khan', S. Kulkarni’, M. Mendiola-Pla’,

N. Vachharajani’, M. Nadler?, J. Stoll>, J. Lowell?,

W. Chapman2 and M. M. Doyle2

" Department of Surgery, and 2 Washington University
School of Medicine, United States

Introduction: Biliary complications (BCs) are seen in up
to 50% of pediatric liver transplant (PLT) recipients and
contribute to considerable post-procedural morbidity.
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Methods: Retrospective review of all patients developing
BC’s after PLT at tertiary care hospital from 2002-2019.
Outcomes of BC patients were compared with PLT re-
cipients who did not develop BCs (control) and risk factors
were identified.

Results: BC’s were seen in 39 (18%) of the 221 PLT’s
performed during the study-period: 8 leaks, 26 strictures, 5
leaks+strictures. There was no difference between BC and
control groups in recipient age, gender, weight, etiology,
type of biliary reconstruction, and cold and warm ischemia
times. Univariate and multivariate analysis identified
Caucasian race, use of living donor and/or partial grafts, use
of T-tubes and/or internal stents, operative time>7hrs,
acute cellular rejection (ACR), PLT before 2010 and donor
age>10 kg as independent risk factors of BC’s(P< 0.05),
while use of T-tubes/internal stents was independently
associated with decreased survival. The 39 BC patients
required 10 surgeries, 23 ERCPs and 223 PTC procedures
for definitive repair, and demonstrated higher rates of 30-
and 90- day readmission (p< 0.05). There was no differ-
ence in overall patient and graft survival between the two
groups.

Conclusions: T-tubes/internal stents, partial grafts,
prolonged operative-time and ACR in post-transplant
period are risk factors for BC’s and add considerable
morbidity and cost through frequent readmissions and need
for multiple procedures. Timely and effective intervention
strategies based on multidisciplinary approach can help
successfully treat BC’s without impacting patient and graft
survival.

OTO02 - Transplantation: Living Donor

0T02-01

IMPACT OF MIDDLEHEPATIC ARTERY
RECONSTRUCTION AFTER
LIVINGDONOR LIVER
TRANSPLANTATION USING THE LEFT
LOBE

N. Harada, T. Yoshizumi, H. Uchiyama, T. Ikegami,
S. Ttoh, T. Toshima and M. Mori
Kyushu University, Japan

Introduction: The aim of this study was to clarify the
impact of middle hepatic artery reconstructionon the
outcomesof duct-to-duct biliary anastomosis after living-
donor liver transplantation (LDLT) using left lobe.
Materials and methods: Amongtwo hundred and fifty
eight LDLTs using the left lobe, 216 LDLT patients which
underwent hepatic artery reconstruction and one hepatic
duct reconstruction with duct-to-duct interrupted anasto-
mosis were divided into three groups: Group A (n= 123),
one stump with left hepatic artery reconstruction; Group B
(n = 32), 2 stumps with only left hepatic artery recon-
struction; Group C (n = 61), 2 stumps with left and middle
hepatic arteries reconstruction. We compared the outcomes
among three groups after LDLT using left lobe.

Results: Hepatic artery complications did not occur in our
study. There were no differences of graft survivals between
the three groups. The Group B patients had a significantly

greater incidence of anastomotic biliary stricture than that
of Group C. A multivariate analysis with Cox regression
revealed that Group B (the presence of a nonreconstructed
MHA) was the only significant independent risk factor for
postoperative anastomotic biliary stricture after LDLT.The
percentage of early anastomotic BS in the Group B (15.6%)
was significantly higher than that in the Group C (5.0%).
Conclusions: We performed middle and left hepatic artery
reconstruction safely ever and may have the merit of
preventing biliary stricture by dual hepatic artery recon-
struction when the recipient hasleft and middle hepatic
artery stumps.

0T02-02

CIRCULATING CANCER STEM CELLS
IN HEPATOCELLULAR CARCINOMA: A
PILOT STUDY OF PREDICTION FOR
TUMOR RECURRENCE AFTER LIVING
DONOR LIVER TRANSPLANTATION

H. S. Hwang', J. E. Yoo’, D. H. Han', J. S. Choi',

J. G. Lee’, D. J. Joo’, M. S. Kim’, G. H. Choi' and

Y. N. Park’

Division of HBP Surgery, Department of General Sur-
gery, 2Department of Pathology and Integrated Genomic
Research Center for Metabolic Regulation, and >Division
of Transplantation, Department of General Surgery,
Yonsei University College of Medicine, Republic of Korea

Introduction: The optimal indication of LT in HCC pa-
tients has evolved from Milan criteria to morphologic
criteria with biologic markers. The role of circulating
cancer stem cells has not been reported in patients who
underwent LT for HCC.

Method: From April 2014 to March 2017, 25 patients who
underwent LDLT for HCC were prospectively enrolled.
EpCAM, CD90 and EpCAM/CD90 were sorted by FACS
and mRNA expression of EPCAM, KRT19, THY1 were
analyzed by RT-PCR in peripheral blood at preoperative,
postoperative day 1 and 7, respectively. The median
follow-up duration was 40 months.

Results: The mean age was 55.9 years, and HBV was the
most common underlying liver disease (88%). 10 patients
were above Milan criteria at diagnosis. HCC recurred in
4 patients. The detected numbers of EpCAM (+) cells and
CD90 (+) cells were well correlated with mRNA
expression levels in the peripheral blood (P< 0.05).
EpCAM protein in HCC tissue was highly expressed in
patients with recurrence (66% vs. 20%). (p=0.172).
HCCs with EpCAM (+) protein expression showed more
detection of EpCAM (+) circulating cells than EpCAM
(-). The detection of EpCAM (+) or EpCAM(+)/CD90(+)
cells before surgery and at postoperative day 1 were
significantly associated with HCC recurrence after LT
(p< 0.05 for all).

Conclusion: Detection of EpCAM (+) or EpCAM(+)/
CD90(+) cells in the peripheral blood before surgery and at
postoperative day 1 was the only variable significantly
associated with HCC recurrence after LDLT but should be
validated in a large-scale prospective study.
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OUTCOMES OF ROBOTIC LIVING
DONOR RIGHT HEPATECTOMY FROM
52 CONSECUTIVE CASES:
COMPARISON WITH OPEN AND
LAPAROSCOPY-ASSISTED DONOR
HEPATECTOMY

S. Y. Rho, J. G. Lee, D. J. Joo, M. S. Kim, S. I. Kim,
D. H. Han, J. S. Choi and G. H. Choi

Department of Surgery, Yonsei University College of
Medicine, Republic of Korea

Objective: To investigate the feasibility and safety of an
alternative robotic living-donor right hepatectomy
(RLDRH) technique.
Background data: Data for minimally invasive living-
donor right hepatectomy, especially RLDRH, in a relatively
large donor cohort have not been reported yet.
Methods: From March 2016 to March 2019, 52 liver
donors underwent RLDRH. The clinical and perioperative
outcomes of RLDRH were compared with those of con-
ventional open donor right hepatectomy (CODRH; n=62)
and laparoscopy-assisted donor right hepatectomy
(LADRH; n=118). Donor satisfaction with cosmetic results
was compared between RLDRH and LADRH using a body
image questionnaire.
Results: Although RLDRH had a longer operative time
(RLDRH, 493.6 min; CODRH, 404.4 min; LADRH, 355.9
min, p< 0.001), its mean estimated blood loss was signif-
icantly lower (RLDRH, 109.8 mL; CODRH, 287.1 mL;
LADRH, 2655 mL; p< 0.001). The postoperative
complication rates were similar among the three groups
(RLDRH, 23.1%; CODRH, 35.5%; LADRH, 28.0%;
p=0.420). Regarding donor

satisfaction, the body image and cosmetic appearance
scores were significantly higher in RLDRH than in
LADRH. There was no significant difference in hospital
stay among the three groups (p=0.105). After propensity
score matching, RLDRH showed a shorter hospital stay and
similar complication rate than CODRH.
Conclusions: RLDRH resulted in a similar postoperative
complication rate and shorter length of hospital stay
compared with those of CODRH and provided better body
image and cosmetic results compared with those of
LADRH. RLDRH is feasible and can be safely performed
by expert surgeons in both robotic systems and open
hepatectomy.

OTO02-05

DEMARCATING THE EXACT
MIDPLANE OF THE LIVER USING
INDOCYANINE GREEN NEAR-
INFRARED FLUORESCENCE IMAGING
DURING LAPAROSCOPIC DONOR
HEPATECTOMY

J. Kim, S. K. Hong, J. Lim, J. -M. Lee, J. -H. Cho,

N. -J. Yi, K. -W. Lee and K. -S. Suh

Department of Surgery, Seoul National University Hospi-
tal, Republic of Korea

Introduction: Indocyanine green (ICG) near-infrared
fluoroscopy has been widely implemented in laparoscopic
donor hepatectomy for precise demarcation of the liv