Hepatology

Baishideng Publishing Group Inc



# World Journal of
Hepatology

Contents Monthly Volume 12 Number 9 September 27, 2020

533

558

REVIEW
Clinical implications, diagnosis, and management of diabetes in patients with chronic liver diseases

Chung W, Promrat K, Wands J

Biomarkers for hepatocellular cancer

Singh G, Yoshida EM, Rathi S, Marquez V, Kim P, Erb SR, Salh BS

574

MINIREVIEWS
Comprehensive review of hepatotoxicity associated with traditional Indian Ayurvedic herbs

Philips CA, Ahamed R, Rajesh S, George T, Mohanan M, Augustine P

596

619

628

641

661

672

ORIGINAL ARTICLE
Basic Study

N-acetylcysteine and glycyrrhizin combination: Benefit outcome in a murine model of acetaminophen-
induced liver failure

Minsart C, Rorive S, Lemmers A, Quertinmont E, Gustot T

Retrospective Cohort Study
Transaminitis is an indicator of mortality in patients with COVID-19: A retrospective cohort study

Suresh Kumar VC, Harne PS, Mukherjee S, Gupta K, Masood U, Sharma AV, Lamichhane J, Dhamoon AS, Sapkota B

Retrospective Study

Clinical efficacy of direct-acting antiviral therapy for recurrent hepatitis C virus infection after liver
transplantation in patients with hepatocellular carcinoma

Ismail MS, Hassan M, Khaderi SA, Yousry WA, Kamal El-Din MM, Bahaa EIl-Din MM, El Sayed OA, Kaseb AO, Goss JA,
Kanwal F, Jalal PK

Surgical treatment of gallbladder cancer: An eight-year experience in a single center

Kamada Y, Hori T, Yamamoto H, Harada H, Yamamoto M, Yamada M, Yazawa T, Tani M, Sato A, Tani R, Aoyama R,
Sasaki Y, Zaima M

Prospective Study

Can gadoxetic acid-enhanced magnetic resonance imaging be used to avoid liver biopsy in patients with
nonalcoholic fatty liver disease?

Amorim VB, Parente DB, Paiva FF, Oliveira Neto JA, Miranda AA, Moreira CC, Fernandes FF, Campos CFF, Leite NC,
Perez RDM, Rodrigues RS

Sofosbuvir plus ribavirin is tolerable and effective even in elderly patients 75-years-old and over

Tamai H, Shingaki N, Ida Y, Shimizu R, Maeshima S, Okamura J, Kawashima A, Nakao T, Hara T, Matsutani H, Nishikawa
1, Higashi K

Jaishideng®

WJH | https://www.wjgnet.com I September 27,2020 | Volume12 | Issue9



Contents

World Journal of Hepatology

Monthly Volume 12 Number 9 September 27, 2020

CASE REPORT
685 Non-alcoholic fatty liver disease later diagnosed as myotonic dystrophy

Tanaka N, Kimura T, Fujimori N, Ichise Y, Sano K, Horiuchi A

JBaishideng®

WJH | https://www.wjgnet.com 11 September 27,2020 | Volume12 | Issue9



World Journal of Hepatology

Contents

Monthly Volume 12 Number 9 September 27, 2020

ABOUT COVER

Editorial board member of World Journal of Hepatology, Dr. Genco Gencdal is an Associate Professor at Uskudar
University, School of Medicine in Istanbul, Turkey. Dr. Gencdal graduated from Ankara University, School of
Medicine (2001) and specialized in internal medicine at the Okmeydan: Training and Research Hospital (2008) and
in Gastroenterohepatology at Ege University School of Medicine (2012). He has worked as clinician and teaching
staff in the Department of Gastroenterology at Yeni Yuzyil University, School of Medicine in Istanbul. Throughout
his career, Dr. Gencdal has published several national and international articles. His ongoing research interests
involve liver transplantation, hepatic encephalopathy, sleep disorders in liver cirrhosis, nonalcoholic fatty liver
disease (NAFLD), nonalcoholic steatohepatitis (NASH), hepatitis C, hepatitis B, autoimmune hepatitis, primary
biliary cholangitis. (L-Editor: Filipodia)

AIMS AND SCOPE

The primary aim of World Journal of Hepatology (WJH, World | Hepatol) is to provide scholars and readers from
various fields of hepatology with a platform to publish high-quality basic and clinical research articles and
communicate their research findings online.

WJH mainly publishes articles reporting research results and findings obtained in the field of hepatology and
covering a wide range of topics including chronic cholestatic liver diseases, cirrhosis and its complications, clinical
alcoholic liver disease, drug induced liver disease autoimmune, fatty liver disease, genetic and pediatric liver
diseases, hepatocellular carcinoma, hepatic stellate cells and fibrosis, liver immunology, liver regeneration, hepatic
surgery, liver transplantation, biliary tract pathophysiology, non-invasive markers of liver fibrosis, viral hepatitis.

INDEXING/ABSTRACTING

The WJH is now abstracted and indexed in PubMed, PubMed Central, Emerging Sources Citation Index (Web of
Science), Scopus, China National Knowledge Infrastructure (CNKI), China Science and Technology Journal
Database (CST]), and Superstar Journals Database.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ii-I; Wang, Production Department Director: Yun-Xiagjian Wu; Editorial Office Director: Jia-Ping Yan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Hepatology https:/ /www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 1948-5182 (online) https:/ /www.wignet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
October 31, 2009 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Monthly https:/ /www.wijgnet.com/bpg/Getlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Nikolaos T Pyrsopoulos, Ke-Qin Hu, Koo Jeong Kang https:/ /www.wijgnet.com/bpg/getinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/1948-5182/editorialboard.htm https:/ /www.wignet.com/bpg/getinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
September 27, 2020 https:/ /www.wijgnet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2020 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2020 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

JBaishideng®

WJH | https://www.wjgnet.com 11 September 27,2020 | Volume12 | Issue9


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/1948-5182/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

#

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.4254 / wjh.v12.i9.641

World Journal of
Hepatology

World | Hepatol 2020 September 27; 12(9): 641-660

ISSN 1948-5182 (online)

Retrospective Study

ORIGINAL ARTICLE

Surgical treatment of gallbladder cancer: An eight-year experience in

a single center

Yasuyuki Kamada, Tomohide Hori, Hidekazu Yamamoto, Hideki Harada, Michihiro Yamamoto, Masahiro
Yamada, Takefumi Yazawa, Masaki Tani, Asahi Sato, Ryotaro Tani, Ryuhei Aoyama, Yudai Sasaki, Masazumi

Zaima

ORCID number: Yasuyuki Kamada
0000-0002-1035-5636; Tomohide Hori
0000-0002-8282-4403; Hidekazu
Yamamoto 0000-0003-0831-9174;
Hideki Harada 0000-0001-6317-
265X; Michihiro Yamamoto 0000-
0002-2165-0825; Masahiro Yamada
0000-0002-0987-4738; Takefumi
Yazawa 0000-0002-7283-5336;
Masaki Tani 0000-0003-2570-7806;
Asahi Sato 0000-0002-0985-9394;
Ryotaro Tani 0000-0002-1117-6031;
Ryuhei Aoyama 0000-0002-0402-
4232; Yudai Sasaki 0000-0002-0602-
6135; Masazumi Zaima 0000-0001-
6063-4935.

Author contributions: Kamada Y
collected the data; Kamada Y and
Hori T analyzed the data, reviewed
the published literature and wrote
the manuscript; Kamada Y and
Hori T contributed equally to this
work; all authors discussed
therapeutic options, reviewed
previous papers, and provided
important opinions; Zaima M and
Hori T supervised this report.

Institutional review board
statement: This study was
reviewed and approved by the
Ethics Committee of the Shiga
General Hospital.

Informed consent statement: The
patients involved in this study

Jaishideng®

WJH | https://www.wjgnet.com

Yasuyuki Kamada, Tomohide Hori, Hidekazu Yamamoto, Hideki Harada, Michihiro Yamamoto,
Masahiro Yamada, Takefumi Yazawa, Masaki Tani, Asahi Sato, Ryotaro Tani, Ryuhei Aoyama,
Yudai Sasaki, Masazumi Zaima, Department of Surgery, Shiga General Hospital, Moriyama 524-
8524, Shiga, Japan

Corresponding author: Tomohide Hori, PhD, MD, FACS, Associate Professor, Surgeon,
Department of Surgery, Shiga General Hospital, 5-4-30, Moriyama, Moriyama 524-8524,
Shiga, Japan. horitomo55office@yahoo.co.jp

Abstract

BACKGROUND

Gallbladder cancer (GBC) is the most common biliary malignancy and has the
worst prognosis, but aggressive surgeries [e.g., resection of the extrahepatic bile
duct (EHBD), major hepatectomy and lymph node (LN) dissection] may improve
long-term survival. GBC may be suspected preoperatively, identified
intraoperatively, or discovered incidentally on histopathology.

AIM

To present our data together with a discussion of the therapeutic strategies for
GBC.

METHODS

We retrospectively investigated nineteen GBC patients who underwent surgical
treatment.

RESULTS

Nearly all symptomatic patients had poor outcomes, while suspicious or
incidental GBCs at early stages showed excellent outcomes without the need for
two-stage surgery. Lymph nodes around the cystic duct were reliable sentinel
nodes in suspicious/incidental GBCs. Intentional LN dissection and EHBD
resection prevented metastases or recurrence in early-stage GBCs but not in
advanced GBCs with metastatic LNs or invasion of the nerve plexus. All patients
with positive surgical margins (e.g., the biliary cut surface) showed poor
outcomes. Hepatectomies were performed in sixteen patients, nearly all of which
were minor hepatectomies. Metastases were observed in the left-sided liver but
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not in the caudate lobe. We may need to reconsider the indications for major
hepatectomy, minimizing its use except when it is required to accomplish
negative bile duct margins. Only a few patients received neoadjuvant or adjuvant
chemoradiation. There were significant differences in overall and disease-free
survival between patients with stages < IIB and > IIIA disease. The median overall
survival and disease-free survival were 1.66 and 0.79 years, respectively.

CONCLUSION

Outcomes for GBC patients remain unacceptable, and improved therapeutic
strategies, including neoadjuvant chemotherapy, optimal surgery and adjuvant
chemotherapy, should be considered for patients with advanced GBCs.

Key Words: Gallbladder cancer; Surgery; Prognosis; Outcome; Metastasis; Lymph node;
Extrahepatic bile duct

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Gallbladder cancer (GBC) has a poor prognosis. Our GBC patients who
underwent surgeries were retrospectively evaluated. Lymphadenectomy and resection of
the extrahepatic bile duct prevented metastases or recurrence in early-stage GBCs but not
in advanced GBCs with metastatic lymph nodes or invasion of the nerve plexus. We
should reconsider the indications for major hepatectomy, when it is required to achieve
negative bile duct margins. There were significant differences in overall and disease-free
survival between patients with stages < [IB and > IIIA disease. The median overall
survival and disease-free survival were 1.66 and 0.79 years, respectively. Postoperative
outcome remains unacceptable.

Citation: Kamada Y, Hori T, Yamamoto H, Harada H, Yamamoto M, Yamada M, Yazawa T,
Tani M, Sato A, Tani R, Aoyama R, Sasaki Y, Zaima M. Surgical treatment of gallbladder
cancer: An eight-year experience in a single center. World J Hepatol 2020; 12(9): 641-660
URL: https://www.wjgnet.com/1948-5182/full/v12/i9/641.htm

DOI: https://dx.doi.org/10.4254/wjh.v12.i19.641

INTRODUCTION

Gallbladder cancer (GBC) remains a relatively rare malignancy with a variable
presentation!”], but it is the most common biliary malignancy and has the worst
prognosist*l. Although GBC generally carries a poor prognosis!'’], complete
surgical resection is associated with improved outcomes in GBC patients!*!"'#1¢>1,
Some surgeons have suggested that aggressive surgeries [e.g., resection of the
extrahepatic bile duct (EHBD), extended hepatectomy and intentional lymph node
dissection (lymphadenectomy) of the para-aortic lymph nodes (LNs)] may improve
long-term survival in patients with advanced GBCI'»%!1214101521 Metastatic LN,
invasion into the peribiliary nerve plexuses and positive surgical margins of the biliary
tract are important prognostic factorst”1>15211,

Although radical resection is considered by many to be the ideal management
strategy for GBClI'>!"1*1¢], selecting the appropriate surgical procedure based on the
depth of the primary tumor and the clinical stage of GBC is still
controversiall'-1011141617.1920232420 Qptimal treatment for advanced GBC is unclear! !,
especially in patients with T2 disease according to the tumor-node-metastasis (TNM)
classification!”!. The use of radical cholecystectomy and extended procedures with
EHBD resection are a matter of debatel'>'*'*!%02**]1 Radjical cholecystectomy involves
an extended cholecystectomy with a full-thickness resection and a wedge resection
with partial hepatectomy of the gallbladder bed”. The impact of routine resection of
the EHBD, extended LN dissection, and major hepatectomy on outcomes still lacks
consensus!’'202,

We retrospectively investigated our patients who underwent surgical treatment for
incidentally or non-incidentally diagnosed GBC; their data are presented together with
a discussion of the therapeutic strategies for GBC and a literature review.
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MATERIALS AND METHODS

Patients

A total of nineteen GBC patients who underwent surgical treatment at our institution
from January 2011 to March 2019 were enrolled in this study. The patients comprised
five men and fourteen women, with a mean age of 72.5 + 11.5 years. Two patients had
a past history of other cancers, and one patient had cholelithiasis as a comorbidity.
None had viral hepatitis, alcoholic hepatitis or non-alcoholic steatohepatitis. The GBCs
were staged according to the TNM classification.

This retrospective study was approved by the ethics review committee for clinical
studies of our institution. This study was performed in accordance with the ethical
guidelines of the Declaration of Helsinki. Informed consent was obtained from all
patients before enrollment.

Statistical analysis

All results are shown as mean *+ SD or median (range). Survival rates were calculated
using the Kaplan-Meier method, and the log-rank test was used for between-group
comparisons. All calculations were performed using SPSS Software (SPSS Inc.,
Chicago, IL, United States). Values of P < 0.05 were considered statistically significant.

RESULTS

Preoperative management

Preoperative profiles are summarized in Table 1. Six patients presented with fever and
abdominal pain, and two patients had obstructive jaundice; the remaining eleven
patients (57.9%) were asymptomatic (Table 1). The eight symptomatic patients were
categorized as stage > IIB (Table 1). Biliary drainage was required in two symptomatic
patients with stage IVB disease (Cases 14 and 17) due to obstructive jaundice and acute
cholangitis (Table 1).

Preoperative evaluation

Pancreaticobiliary maljunction was observed in two patients (Cases 2 and 16; Table 1).
No patients had occupational risk factors for GBC. Six patients were initially
diagnosed with benign diseases (two stage IIB patients and one each with stage IA, IB,
ITIA and IIIA disease) (Table 1), and these patients were classified as having suspicious
or incidental GBCs. The preoperative stages of patients who received radical surgery
were stage IVB (five patients); stage IIA (three patients); and stages IIB, IIIA, IIIB and
IVA (two of each stage; Table 1).

Preoperative chemotherapy and radiation

None of the patients received neoadjuvant chemotherapy or radiation. One patient
received chemotherapy [four courses with gemcitabine (GEM) + cisplatin (CDDP)] and
radiation (60 Gy) for unresectable GBC; this patient underwent conversion surgery
(Case 10).

Surgical treatment

Operative factors are summarized in Table 2. Eleven patients underwent primary
extended cholecystectomy with full-thickness resection and partial hepatectomy of the
gallbladder bed, and three patients underwent wedge resection of the gallbladder bed
as a two-stage surgery (Table 2). Although partial hepatectomy and/or wedge
resection of the gallbladder bed were performed in fourteen patients, only one patient
received a systemic hepatectomy (right-lobe hepatectomy accompanied by partial
caudate lobectomy; Case 17).

A total of eight patients (three with stage IIB disease and one each with stage IIA,
IIB, IIIA, IVA and IVB disease) underwent intentional resections of the EHBD,
including five who underwent pancreaticoduodenectomy (Table 2). Lymphade-
nectomy of the para-biliary, para-arterial and peri-portal venous LNs was performed
in eleven patients (57.9%; three with stage IIIB disease; two each with stage IIB, IIIA,
IIIB and IVB disease; and one each with stage IIA and IVA disease). The para-aortic
LNs were dissected in one stage IVB patient (Case 19).

Laparoscopic cholecystectomy was initially performed in seven patients with a
preoperative diagnosis of benign disease, and three of these patients (two with stage
IIB disease and one with stage IIIA disease) received two-stage surgery based on
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Table 1 Preoperative evaluation, chemotherapy and/or radiation, and the final stage

e Plrtleoperati.ve PBM P.reoper.ative Preoperative Neoadjuvant Pre.op-erative Conversion to The Adjuvant Chemotherapy for
Case biliary drainage (Yes or diagnosis (GBC or ’ chemotherapy (Yes radiation (Yes or surgery (Yes or final chemotherapy metastases/recurrences (Yes
(Yes or No) (Yes or No) No) benign) stage or No) No) No) stage' (Yes or No) or No)
1 No No No Benign - No No No 1A No No
2 No No Yes Benign - No No No 1B No No
3 No No No GBC 1B No No No ITA No No
4 No No No Benign - No No No ITA No No
5 No No No GBC ITA No No No A No No
6 Yes No No Benign 1B No No No 1B No No
7 Yes No No Benign 1B No No No 1B No Yes
8 No No No Benign IIA No No No IIA No No
9 Yes No No GBC IVB No No No IIA No No
10 Yes No No GBC IVA No No Yes 1A No Yes
11 No No No GBC VN No No No IIA Yes No
12 Yes No No GBC 1IA No No No 1IVN No No
13 No No No GBC IVA No No No 1B No No
14 Yes Yes No GBC IVB No No No 1B No No
15 No No No GBC IIA No No No 111B No No
16 No No Yes GBC IVB No No No 1B No No
17 Yes Yes No GBC IVB No No No IVA No No
18 Yes No No GBC 11IB No No No IVB No No
19 No No No GBC IVB No No No IVB No Yes

IStaging according to the tumor-node-metastasis classification. GBC: Gallbladder cancer; PBM: Pancreaticobiliary maljunction.

pathological findings. All three underwent wedge resection, and one patient received
resection of the EHBD (Cases 6, 7 and 8; Table 2). Three patients (stages IA, IB and I1A)
did not receive two-stage surgery (Cases 1, 2 and 4).

Curative resections, evaluated as graphic and surgical RO according to the Japanese
guidelines (General rules for clinical and pathological studies on cancer of the biliary
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Surgical procedures

Graphic/Surgical

Caudate R0’

Postoperative

complications

Case Surgical approach (Primary or Intentional LN di tion? Lobectomy Curaf
ntentiona Issection i urative
two-stage) Resected area'’ EHBD resection (Yes ( ti Grade’
(Yes or No) or No) (Yes or No) resection) POD
(Yes or No)
1 Primary LC No No No Yes - -
2 Primary LC No No No Yes - -
3 Primary Extended cholecystectomy Yes Yes No Yes Intraperitoneal 3a
abscess (8)
4 Primary LC No No No Yes - -
5 Primary Extended cholecystectomy No No No Yes = =
6 Two-stage Wedge resection Yes No No Yes - -
7 Two-stage Wedge resection Yes Yes No Yes = =
8 Two-stage Wedge resection Yes No No Yes Intraperitoneal 2
abscess (8)
9 Primary Extended cholecystectomy No No No No Intraperitoneal 3a
abscess (20)
10 Primary Extended cholecystectomy No No No No - -
11 Primary Extended cholecystectomy Yes Yes No No - -
12 Primary Extended cholecystectomy No No No Yes - -
13 Primary Extended cholecystectomy + SSpPD Yes Yes No Yes Intraperitoneal 2
abscess (14)
14 Primary Extended cholecystectomy + SSpPD + partial resection of ~ Yes Yes No Yes - -
the portal vein
15 Primary LC No No No Yes - -
16 Primary Extended cholecystectomy + SSpPD Yes Yes No Yes Pancreatitis (21) 2
17 Primary Right hepatectomy + SSpPD Yes Yes Yes No Pancreatic 3b
fistula (14)
18 Primary Extended cholecystectomy+partial hepatectomy Yes No No Yes - -
19 Primary Extended cholecystectomy + SSpPD Yes Yes No Yes - -
Bisnideng>  WVJH | https://www.wjgnet.com 645 September 27,2020 | Volume12 | Issue9 |
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1Extended cholecystectomy was the primary whole-layer resection with partial hepatectomy, and the wedge resection was partial hepatectomy of the gallbladder bed at two-stage surgery.

ZIntentional dissection of parabiliary, paraarterial and periportal venous lymph nodes.

R0 means no remnant of gallbladder cancer by curative resection, according to the Japanese guideline (General rules for clinical and pathological studies on cancer of the biliary tract).

*Grading according to the Clavien-Dindo classification. EHBD: Extrahepatic bile duct; LC: Laparoscopic cholecystectomy; LN: Lymph node; POD: Postoperative day; SSpPD: Subtotal stomach-preserving pancreaticoduodenectomy.
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tractt™), were accomplished in fifteen patients. A total of four patients (three with
stage IIIA and one with stage IVA disease; Cases 9, 10, 11 and 17) received non-
curative resections; the biliary cut surface or surgical surface margins were each
positive in two patients (Table 3).

Intraoperative factors

The median operative time was 269 min (range, 32-775 min). Median blood loss was
430 mL (range, 0-3700 mL), and blood transfusions were needed in four patients.
Intraoperative histopathological examination was performed in eight patients to assess
the primary tumors, cut surface of the biliary tract, nerve plexus and LNs. Although
carcinomas were correctly identified in all cases, the extension (i.e., oncological depth)
of the primary tumor was misdiagnosed by intra-operative examination in one patient
(Case 6).

Postoperative course during the early postoperative period

Postoperative complications were observed in six patients (four cases of
intraperitoneal abscess and one each of pancreatitis and pancreatic fistula), and these
complications were categorized as grade 2 (n = 3), grade 3a (n = 2) and grade 3b (n = 1)
according to the Clavien-Dindo classification” (Table 2).

Pathological assessment

The pathological findings are summarized in Table 3. Diagnoses of tubular, papillary,
and poorly-differentiated adenocarcinomas were made in 12, 3 and 2 cases,
respectively. Additionally, one adenosquamous cell carcinoma and one
neuroendocrine carcinoma were diagnosed. No satellite lesions of dysplasia and/or
neoplasia were observed. Only one patient (Case 1) was diagnosed with mucosal
cancer (a so-called “m cancer”), and neither a second-stage surgery after laparoscopic
cholecystectomy nor an extended cholecystectomy was chosen for this patient
(Table 2).

The primary tumor was located in the liver in 10 patients and the ventral side in
nine (Table 3). Invasions into the lymphoid duct, vessels and peribiliary nerve plexus
were pathologically assessed, respectively. These invasions occurred in six, ten and
five cases, respectively (Table 3). Notably, nine GBCs invaded into the GB neck or
cystic duct (Table 3).

Positive margins at the biliary cut surface were observed in two patients (Cases 11
and 17), and positive margins at the ventral, dorsal and/or hepatic surfaces were
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Table 3 Pathological findings

] .
Tumor occupation’ pepth? Invasions into the neck Invasions Positive marginat  Metastatic LNs Metastatic LN #12c" (The LN around the
Case Ventralor  (invaded and/or cystic duct (Yes or | ymphoid duct Vessels Nerve plexus the cutend (Yesor  (Positive LNs/total . . .
cystic duct) (Positive LNs/sampling LNs)
liverside  Organ) No) (Yes or No) (YesorNo) (YesorNo) No) LNs)
1 Gb Ventral side m No No No No No - -
2 Gf Ventral side  mp No No No No No 0/1 0/1
& Gf Ventral side  ss No No No No No 0/13 -
4 Gf Ventral side  ss No No No No No - -
5 Gf Ventral side  ss No No Yes No No - -
6 Gfbn  Liver side ss Yes No No No No 0/20 -
7 Gfbn  Liver side ss Yes No No No No 0/19 0/1
8 Gfb Liver side ss No No Yes No No 0/16 -
9 Gfbn  Liver side si (liver) Yes No Yes No Yes - -
10 Gfb Liver side ss No No No No No - -
11 Gfbn  Ventral side  si (liver) Yes Yes Yes Yes Yes 0/6 -
12 Gfbn  Liver side si (liver, EHBD) Yes Yes No No Yes - -
13 Gfb Liver side si (liver) No Yes Yes Yes No 2/35 -
14 Gnb  Liver side si (liver, EHBD) Yes No Yes Yes No 3/13 -
15 Gf Ventral side  ss No No No No No 1/1 1/1
16 Gfbn  Ventral side  ss Yes Yes Yes No No 2/6 1/1
17 Gfbn  Ventral side  si (EHBD) Yes Yes Yes Yes Yes 0/4 -
18 Gfbn  Liver side si (liver) Yes No Yes No No 0/4 -
19 Gfbn  Liver side si (liver) No Yes Yes Yes No 18 /29 -

(b)

ITumor location according to the Japanese guideline (General rules for clinical and pathological studies on cancer of the biliary tract).

2Tumor depth according to the Japanese guideline (General rules for clinical and pathological studies on cancer of the biliary tract).

3The lymph node around the cystic duct, according to the Japanese guideline (General rules for clinical and pathological studies on cancer of the biliary tract). Gf: Fundus; Gb: Body; Gn: Neck. EHBD: Extrahepatic bile duct; LN: Lymph

node.
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identified in two patients (Cases 10 and 12; Table 3).

647

September 27,2020 | Volume12 | Issue9 |



Kamada Y et al. Resectable gallbladder cancer

Jaishideng®

The final TNM stage based on pathology!”! was stage IA, IB or IVA in one patient
each; stage IIB or IVB in two patients each; stage IIA in three patients; stage IIIB in four
patients and stage IIIA in five patients (Table 1).

Lymphoid metastasis

The median number of harvested LNs was 13 (range, 1-35). Actual LN metastases
were observed on pathology in five patients, with a median of two metastatic LNs per
patient (range, 1-18) (Table 3). In one patient, six of the seven para-aortic LNs were
metastatic (Case 19).

Histopathological assessment of the LNs around the cystic duct (i.e., the 12c LNs
according to the Japanese guidelinel”) was performed in four patients with suspicious
or incidental GBC, and metastasis was detected in two patients. These two cases had
other LN metastases (Cases 15 and 16; Table 3).

Nerve plexus metastasis

Invasion of the nerve plexus was pathologically observed in five patients, and three of
these cases (60.0%) were GBCs with invasion into the GB neck and/or cystic duct
(Table 3). Although these five patients also underwent resection of the EHBD (Tables 2
and 3), all five patients died from metastases and/or recurrences (Table 4). In two
patients with advanced GBC, positive margins were observed at the cut surface of the
biliary tract in spite of EHBD resection (Cases 11 and 17; Table 3). Only one of eight
patients who received EHBD resection (12.5%) survived without any metastases
and/or recurrences (Case 3; Tables 2 and 4), and this patient was categorized as stage
ITA (Table 1).

Liver metastasis

A total of fifteen patients received hepatectomies (Table 2). Pathological examination
of the resected liver specimens revealed direct invasion into the liver in seven patients
(Table 3). Liver metastases occurred postoperatively in six patients (three in segment 4,
one each in segments 5 and 7, and one in the majority of the liver); four of the targeted
segments were located in the left side of the liver (66.7%) (Table 4). Four of these six
patients’ primary tumors showed vessel invasion (Table 3). Four metastatic tumors
occurred in the left lobe (Table 4), and no metastases were observed in the caudate
lobe.

Adjuvant and postoperative chemotherapy

Only one patient (stage IIIA) received adjuvant chemotherapy: Six courses of S-1 (Case
11). Three patients received chemotherapy after detection of metastases and/or
recurrences. The regimens employed were GEM + CDDP, GEM + CDDP followed by
GEM + S1, and CDDP + vinblastine, respectively (Cases 7, 10 and 19).

Outcomes

The clinical courses of all patients were followed for a median of 2.03 years (0.15-5.05
years). Metastasis and/or recurrence was observed in fourteen patients (74.7%); the
five patients without metastasis/recurrence had stage IIA disease (two patients) and
stage 1A, IB or IIB disease (one of each) (Tables 1 and 4). Metastasis occurred in the
liver (six patients), para-aortic LNs (four patients) intraperitoneal dissemination (four
patients), and local recurrence (four patients) (Table 4).

The overall survival curves by stage are shown in Figure 1A; there was a significant
difference in overall survival between patients with stage < IIB and stage > IIIA disease
(P = 0.0080; Figure 1B). The overall median survival in the eleven patients with
oncological death was 1.66 years (range, 0.16-3.36 years; Figure 2A).

The disease-free survival curves by stage are shown in Figure 1C; there was a
significant difference in disease-free survival between patients with stage < IIB and >
IITIA disease (P = 0.0054; Figure 1D). The disease-free interval of the fourteen patients
with recurrences was 0.79 years (0.12-4.01 years; Figure 2B).

Comprehensive flowchart for important points in our patients

The specific characteristics of each patient may be difficult to understand.
Characteristic findings and important points (e.g., preoperative diagnosis, surgical
treatment, histopathological assessments, stage according to the TNM classification
and prognosis) are summarized in Figure 3.
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Table 4 Metastases, recurrences and outcome
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Metastasis and/or : Postoperative liver Overall Prognosis

Case recurrence (Yes The target sites of metas‘t)ases (Right Disease-free survival Follow-up (Degd or
metastases/recurrences’ . survival (yr) term (yr) .

or No) and/or left side) (yr) alive)
1 No - - 24 24 24 Alive
2 No - - 23 5.0 5.0 Alive
3 No - - 3.6 3.6 3.6 Alive
4 No - - 3.6 3.6 3.6 Alive
5 Yes Liver Right side 0.4 0.8 0.8 Alive
6 No - - 8.0 8.0 8.0 Alive
7 Yes Peritoneal cavity - 2.0 2.8 2.8 Dead
8 Yes Liver Right side 14 2.0 2.0 Dead
9 Yes Peritoneal cavity - 0.1 0.2 0.2 Dead
10 Yes Local site, hepatic hilum - 1.2 2.6 2.6 Dead
11 Yes Perineal cavity - 0.8 1.0 1.0 Dead
12 Yes Local site, liver Left side 0.1 0.2 0.2 Dead
13 Yes Peritoneal cavity, paraaortic LN - 04 17 1.7 Dead
14 Yes Local site - 0.9 3.4 3.4 Dead
15 Yes Paraaortic LN - 4.0 54 5.4 Alive
16 Yes Bone, paraaortic LN - 2.0 7.5 7.5 Alive
17 Yes Liver remnant Left side 0.6 0.7 0.7 Dead
18 Yes Liver Right and left sides 0.2 0.3 03 Dead
19 Yes Liver, local site, paraaortic LN Left side 0.6 1.0 1.0 Dead

Perineal cavity involved dissemination and carcinomatosis. LN: Lymph node.
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DISCUSSION

In GBC patients, the presence of associated symptoms is considered a relative
contraindication to radical resection as these patients have a poor prognosis and high
postoperative morbidity!’l. Of our eight symptomatic patients (Table 1), all were
categorized as stage = IIB, and seven (87.5%) showed poor outcomes (Table 4).
Although jaundiced patients with advanced GBC should be considered as candidates
for surgical resection, careful evaluation is important before undertaking aggressive
surgery in this population®*“.

Certain factors (e.g., liver injury and occupational history) are associated with an
increased risk of developing GBC!". In particular, data support a relationship between
pancreaticobiliary maljunction and GBC". Among our patient population, only two
cases (10.5%) had pancreaticobiliary maljunction.

Gallbladder cancer can be suspected preoperatively, identified intraoperatively, or
discovered incidentally on final pathology®™ "l In cases with suspicious or incidental
GBCs, lesions tend to be stage T2 or T3 by the TNM classification®*1. Once GBC is
diagnosed, a two-stage surgery should be considered™), although simple or extended
cholecystectomy produces comparable survival outcomes in GBC patients with T1
lesions!”l. Among our patients, the three with suspicious/incidental GBC of lower
stages showed excellent outcomes without two-stage surgery (Cases 1, 2 and 4).
Perforation during the initial surgery carries a higher risk of dissemination™!, although
extended resection of adjacent organs may not be necessary in order to achieve
radicality even in this instancel®). Therefore, radical cholecystectomy (e.g., full-
thickness resection and extended cholecystectomy) should be considered in the
absence of unexpected rupture among patients with suspicious and incidental GBCs.
In this study, we assessed the importance of metastasis to the 12c LNs" in suspicious
and incidental GBCs. Of the four patients with suspicious/incidental GBCs in which
the 12c LNs were histologically assessed, the two patients with 12c LN metastasis
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Figure 1 Overall and disease-free survival. A: The overall survival curves for each stage are shown; B: The overall survival significantly differed between
patients with stage < 1IB (blue line) and those with stage = IlIA (red line) disease (P = 0.0080); C: Disease-free survival curves for each stage are shown; D: There
was a significant difference in the disease-free survival of patients with stage < IIB (blue line) and patients with stage = IlIA (red line) disease (P = 0.0054).
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(Cases 15 and 16) had other metastatic LNs, while the two patients without 12¢ LN
metastasis did not have other LN metastases (Cases 2 and 7). Even though the number
of sampled LNs was small (1 or 2), the 12c LNs seem to be useful sentinel nodes in
patients with suspicious and incidental GBCs. For patients with suspicious/incidental
GBCs, full-thickness cholecystectomy and sampling of the 12c LNs may be suitable for
the initial surgery, although two-stage surgery may be required based on histological
findings.

GBCs tend to invade adjacent structures, including the liver parenchyma, bile duct,
major vessels, nerve plexuses and regional LNs!"'"***l, Metastatic LNs and bile duct
margins are important prognostic factors!'”'"'>'*?1 and invasion into the nerve
plexuses is also a significant independent prognostic factor!"!l. Intentional dissection of
the LNs and nerve plexuses is still controversiall'!"15101%20222421 Extended dissection of
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Figure 2 The median overall and disease-free survival. A: The median overall survival of the 11 deceased patients was 1.66 years (0.16-3.36 years); B:
The median disease-free interval of the 15 recurrent patients was 0.79 years (0.12-4.01 years).
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LNs and/or nerve plexuses should involve en bloc resection of the EHBD!!" 1020241,
From the viewpoint of achieving curative resection, EHBD resection may have some
advantages!'"'**. However, although routine EHBD resection in GBCs without bile
duct invasion is associated with improvements in harvested LNs and local recurrence
rate, this procedure does not improve the survival rate and is associated with a higher
morbidity ratel*'**l. Among our patients, four of the five patients with metastatic LNs
received intentional extended LN dissection, but all these patients developed
metastases and/or recurrences (Cases 13, 14, 16 and 19). Extended LN dissection
worked well in only one patient with early stage disease (Case 3). Moreover, nerve
plexus invasion was observed in five patients, and all five of these patients succumbed
to oncological death despite EHBD resection (Cases 11, 13, 14, 17 and 19). Of patients
undergoing EHBD resection, only one patient with early stage disease survived
without any metastases and/or recurrences (Case 3). Unfortunately, extended
dissection of the nerve plexuses was not beneficial for advanced GBC patients with
invasion into the GB neck and/or cystic duct in our study. Similar to previous
reports!11151°2024 our advanced GBC patients with metastatic LNs and invasion into
the nerve plexus experienced poor outcomes even after aggressive surgery including
removal of the EHBD.
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Preoperative diagnosis
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|

|

Histopathological findings after the initial LC
(Stages according to the TNM classification)

Stage < IIA

©)

Observation only

Case# 1 (IA, alive)

Stage > IIB

Two-stage surgery

Wedge resection
+ LN dissection
and/or EHBD resection

LC only, due to poor

performance status

Case# 15 (IIIB, alive)

Preoperatively resectable

Conversion surgery after CRT,
In the initially unresectable
patient

Case# 10 (IIIA, dead)

Intentional procedures (LN dissection and/or EHBD resection)

Y
Extended
cholecystectomy

Case# 5 ( IIA, alive)

Y

Extended cholecystectomy
with or without partial
hepatectomy

+ LN dissection and/or
EHBD resection

Y

Systematic and
aggressive hepatectomy
+ LN dissection and
EHBD resection

Case# 6* (IIB, alive)
Case# 7 (IIB, dead)
Case# 8 (IIIA, dead)

Case# 2 (IB, alive)
Case# 4 (IIA, alive)

Case# 9' (IIIA, dead)
Case# 12** (IIIA, dead)

Histopathological lymph node metastases

Case# 3 (IIA, alive)
Case# 11** (IIIA, dead)
Case# 18 (IVA, dead)

Case# 17** (IVA, dead)

Case# 13* (IIIB, dead)
Case# 14* (IIIB, dead)
Case# 16* (IIIB, alive)
Case# 19* (IVB, dead)

Figure 3 Comprehensive flowchart of important points in our patients. Important points (e.g., preoperative diagnosis, surgical treatment,
histopathological assessments, stage according to the tumor-node-metastasis classification and prognosis) are summarized. The final stages in each case are shown
in parentheses. The outcomes in each case are also shown in parentheses (dead or alive). *Cases with invasive findings of the lymphoid duct and/or nerve plexuses
on the histopathological assessment. tCases with a positive margin at the surgical cut end of the biliary tract. CRT: Chemoradiotherapy; ENBD: Extrahepatic bile duct
resection; LC: Laparoscopic cholecystectomy; LN: Lymph node.
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Major hepatectomy for biliary hilar malignancy may involve intraoperative risks
and/ or postoperative mortality!*”"l. Extended resection with partial hepatectomy and
dissection of the regional LNs may be an option for GBC patients with T2 lesions!>*},
but major hepatectomy should only be performed in select cases!"'”. Minimal
hepatectomy should be performed to achieve curative resection whenever possiblel’l.
Drainage from the gallbladder is an important metastatic pathway!*”], especially for
liver metastases!®*l. Previous publications have suggested that biliary drainage into
the left-sided liver, including the caudate lobe, has an impact on metastasis!®* %%,
Some physicians have documented that the caudate lobe is an important target site for
metastases!”" ‘I and recommend complete resection of the caudate lobe, including
Spiegel’s lobel”***%*]. Among our patient population, liver resections were performed
in fifteen patients, but a systematic hepatectomy was only performed in one patient
(Case 17). Despite hepatic resection, the liver was preserved as a target site of
metastases in our patients. We observed metastases in the left-sided liver (Cases 12, 17,
18 and 19) but did not detect metastases in the caudate lobe in any of the eighteen
patients with caudate lobe remnants. Accordingly, we suggest that complete resection
of the caudate lobe may not be necessary in all cases. Positive surgical bile duct
margins should be considered a strong negative prognostic factor!, and our two
patients with positive biliary tract margins showed very poor outcomes (Cases 11 and
17). Therefore, although minimal hepatectomy should be considered for some GBC
patients if complete resection can be accomplished by this method!', aggressive
hepatectomy is mandatory if needed to accomplish negative biliary marginst*l.

Overall survival and disease-free survival are shown in Figure 1, both of which
clearly differ for patients with stage < IIB vs stage > IIIA disease. The median overall
and disease-free survival times for patients were 1.66 and 0.79 years, respectively.
Aggressive treatment, including extended surgeries, may be beneficial for early-stage
GBCl'"”, especially in populations with disease stages < IIB. However, the poor
prognosis of advanced GBC has been documented even after extended and/or
aggressive procedures!”'>*** Despite this poor prognosis, the role of chemotherapy
and radiotherapy for GBCs remains controversiall’. Among our patients, only one
patient (who became resectable) received chemotherapy and radiation before
conversion surgery (Case 10), and adjuvant chemotherapy was only performed in one
patient with a non-curative resection (Case 11). Some chemotherapy regimens have
been developed for GBC!"', and certain regimens (e.g., S-1 + cisplatin + GM, S-1 + GM,
GM + cisplatin, nanoparticle albumin-bound-paclitaxel + cisplatin + GM and
capecitabine) are considered to be useful™'**4. Considering the frequency of early
recurrence and/or metastases, the timing of surgery and use of neoadjuvant
chemotherapy may need to be re-evaluated. Aggressive adjuvant chemotherapy
should be considered!", and surgical resection of metastases and/or recurrences may
offer a better chance of long-term survival in select patients?. As other physicians
have previously documented!'>*7#%?l, standard therapeutic strategies need to be
established for advanced GBC.

Here, we reviewed the main literature in this field®**”!, and crucial remarks in each
are summarized in Table 5. The highest volume center in Japan is Nagoya University
(Nagoya, Japan), and they continuously documented their decennial
results!'*%2022717271 Also, we analyzed the existing guidelines in Europe (in 2017)%77,
United States (in 2019)1*1 and Japan (in 2019)"" in detail. Especially for a comparison
purpose, important comments on therapeutic strategies for GBCs in each guideline are
summarized in Table 5. Central inferior bisegmentectomy (i.e., hepatectomy of
segments 4b and 5) is suitable for GBC"**, although we employed radical or extended
cholecystectomy. Skillful surgeons conversed on the topic of minimally invasive
approaches to GBC**), and we all may have to focus on these advanced
manipulations in the near future.

This study was as a comparative, observational and retrospective study performed
at a single institution, and our sample size was small. Also, this study was not a
randomized controlled trial. Accordingly, we cannot rule out bias and other potential
limitations. Of course, we understood that our study’s conclusions must be interpreted
with extreme caution. However, we hope this report will inform the management of
GBCs in future patients.

In conclusion, even in the current era, the survival of GBC patients remains
unacceptable. Improved therapeutic strategies, including neoadjuvant chemotherapy,
optimal surgery, and adjuvant chemotherapy, should be developed to better treat
patients with advanced GBC.
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Table 5 Important literature and guidelines

Ref. Country Year Remarks Comments in each guideline
5] Germany 2013 Prognosis of incidental GBC was not influenced by the primary Conventional open surgery is recommended for
access technique. suspicious GBCs.
K Japan 2003 Preoperative information indicated strategies for surgical treatment Conventional open surgery is recommended for
of GBCs. suspicious GBCs.
e Japan 1996 Outcome of radical surgery for GBCs was evaluated according to Intentional LN dissection and prophylactic EHBD
the TNM classification. resection are considered for potential pathological
invasions.
B Japan 2004 Strong consideration should be given to intentional LN dissection  Intentional LN dissection and prophylactic EHBD
and EHBD resection. resection are considered for potential pathological
invasions.
¥ Japan 2013 Hepatectomy of segments 4a and 5 was not superior to extended The EHBD resection does not improve the prognosis in
cholecystectomy in patients with pathological T2. patients with T2NO.
BT Korea 2013 Radical resection (RO surgery) including EHBD resection should be  The EHBD resection does not improve the prognosis in
considered in patients with T2 and T3 (A single-centre retrospective patients with T2NO.
study).
¥ Japan 2014 Surgery might not be indicated for patients with advanced invasion The EHBD resection does not improve the prognosis in
to the EHBD and visible paraaortic LN metastasis (A single-centre ~ patients with T2NO.
retrospective study).
P Korea 2015 Two-stage surgery was highly recommended for patients with The EHBD resection does not improve the prognosis in
pathological T2 (A single-centre retrospective study). patients with T2NO.
Bl Japan 2015 Combined treatment of intentional LN dissection and prophylactic =~ The EHBD resection does not improve the prognosis in
EHBD resection had no survival impact for patients without the patients with T2NO.
EHBD invasion (A single-centre retrospective study).
= Japan 2012 Hepatectomy procedures (e.g., systematic, segmental and partial Radical resection (RO surgery) is the most important
resections) did not significantly affect surgical outcomes prognostic factor
BT United 2008 GBC was commonly diagnosed incidentally, and two-stage surgery ~Overall prognosis is poor.
States revealed a high incidence of residual disease.
B4 United 2004 Surgeries were not routinely indicated for advanced GBCs with Jaundice is common in patients with advanced GBC.
States jaundice.
BT France 2011 EHBD resection increased postoperative morbidity but did not Partial hepatectomy without EHBD resection indicates
improve survival. incidental GBC.
BT Korea 2011 Extended cholecystectomy was not advantageous over simple Simple cholecystectomy is adequate therapy for patients
cholecystectomy for patients with T1b. with Tla.
B1 " United 2007 Radical resection for patients with T2 and T3 resulted in a Advantages of radical resection including extended
States significant survival advantage compared with simple hepatectomy for incidental GBC and patients with T1b are
cholecystectomy. controversial.
B1 Canada 2008 Intentional LN dissection and EHBD resection may have stage- Radical resection improves survivals in patients with T1b
specific effects on survival. and T2 (not in patients with T3).
BT Korea 2008 Cholecystectomy with intentional LN dissection without EHBD Advantages of radical resection including extended
resection was recommended for patients with T1b. hepatectomy for incidental GBC and patients with T3b are
controversial.
T United 2009 Radical resection had survival advantage for patients with Tlb and Radical resection improves survival in patients with T1b
States T2. and T2 (not in patients with T3).
1 United 2011 Extended surgery including intentional LN dissection improved Aggressive surgeries including hepatectomy, LN
States survival for incidental GBC dissection and EHBD resection are indicated for patients
with T3, localized hepatic invasion and regional LN
metastases.
L Japan 2012 Extended cholecystectomy was adequate for patients with T2, and ~ Aggressive surgeries including hepatectomy, LN
more aggressive surgeries were indicated for patients with T3, dissection and EHBD resection are indicated for patients
localized hepatic invasion and regional LN metastases. with T3, localized hepatic invasion and regional LN
metastases.
%1 United 2009 Major hepatectomy and EHBD resection were significantly Independent prognostic factors associated with survival
States associated with perioperative morbidity, and were not mandatory  are T factor, N factor, pathological poor differentiation and
in all cases. EHBD involvement.
1 United 2007 EHBD resection did not yield a greater count of LNs. Over one- During two-stage surgery, EHBD resection is indicated for
States third had residual disease in the EHBD at two-stage surgery. negative cystic duct margins.
1 United 2000 Radical resection can provide long-term survival, even for large Aggressive surgeries including hepatectomy, LN
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[69]

[70]

[71]

States

United
States

France

Japan

India

United

States

United
States

Canada

2007

2011

2011

2016

2017

2011

2012

tumors with extensive liver invasion.

Incidental GBCs during laparoscopic cholecystectomy did not
indicate immediate conversion to open surgery, and these patients
should be referred to a tertiary care center for further surgery.

Jaundice was a poor prognostic factor, but radical resection had
survival benefit especially in highly selected patients with NO.

Patients with advanced GBCs were candidates for EHBD resection,
if radical resection (R0) was achievable.

Chemoradiotherapy in unresectable GBCs resulted in the
resectability, and subsequent radical surgery (R0) had survival
benefit. LN regression could serve as a predictor of response to
radiochemotherapy.

Radical surgeries after favorable responses to neoadjuvant
chemotherapies were associated with long-term survival in selected

dissection and EHBD resection are indicated for patients
with T3, localized hepatic invasion and regional LN
metastases.

There was no difference in surgical deficit between
immediate resection at the initial hospital and delayed
resection at tertiary care center.

Radical resection improves survival in patients with NO.
Radical resection improves survival in patients with EHBD
invasion.

Chemoradiotherapy in unresectable GBCs may result in

the resectability, and conversion surgery (R0) has survival
benefit.

Chemoradiotherapy in unresectable GBCs may result in
the resectability, and conversion surgery (R0) has survival

patients.

Pathological assessment of at least 6 LNs was important.

Adjuvant radiochemotherapy had the greatest benefit in patients

benefit.
Patients with incidental GBC and T2 associated with
residual tumor, and should undergo surgery to reflect the

adverse outcome.

Adjuvant radiochemotherapy is beneficial.

with positive LNs and R1 disease.

EHBD: Extrahepatic bile duct; GBC: Gallbladder cancer; LN: Lymph node.
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ARTICLE HIGHLIGHTS

Research background
Gallbladder cancer (GBC) is the most common biliary malignancy with the worst
prognosis, but aggressive surgeries may improve long-term survival.

Research motivation
We evaluated our own data along with a discussion of therapeutic strategies for GBC.

Research objectives
Nineteen GBC patients who underwent surgical treatment were enrolled in this study.

Research methods
We retrospectively investigated our patients with incidentally or non-incidentally
diagnosed GBC.

Research results

Suspicious or incidental GBCs at earlier stages showed excellent outcomes without the
need for two-stage surgery. Lymph nodes (LNs) around the cystic duct were reliable
sentinel nodes in suspicious/incidental GBCs. Extended lymphadenectomy and
resection of the extrahepatic bile duct (EHBD) prevented metastases or recurrence in
early-stage GBCs but not in advanced GBCs with metastatic LNs or invasion of the
nerve plexus. All patients with positive surgical margins showed poor outcomes, and
we may need to reconsider the indications for major hepatectomy, minimizing its use
except when it is required to accomplish negative bile duct margins. There were
significant differences in overall and disease-free survival between patients with stages
< 1IB and > IIIA disease. The median overall survival and disease-free survival were
1.66 and 0.79 years, respectively.

Research conclusions
Outcomes for GBC patients remain unacceptable.

Research perspectives
Improved therapeutic strategies should be considered for patients with advanced
GBCs.
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