Gastrointestinal Surgery

Baishideng Publishing Group Inc




World Journal of
(]- ¢ Gastrointestinal Surgery

Contents Monthly Volume 13 Number 8 August 27, 2021
REVIEW
734 Paradigm shift in gastrointestinal surgery — combating sarcopenia with prehabilitation: Multimodal

review of clinical and scientific data

Koh FH, Chua JM, Tan JL, Foo FJ, Tan WJ, Sivarajah SS, Ho LML, Teh BT, Chew MH

MINIREVIEWS
756 Borderline resectable for colorectal liver metastases: Present status and future perspective

Kitano Y, Hayashi H, Matsumoto T, Kinoshita S, Sato H, Shiraishi Y, Nakao Y, Kaida T, Imai K, Yamashita YI, Baba H

764 Rectovaginal fistula after low anterior resection: Prevention and management

Lohsiriwat V, Jitmungngan R

772 Advances in endoscopic therapy using grasping-type scissors forceps (with video)

Akahoshi K, Komori K, Akahoshi K, Tamura S, Osada S, Shiratsuchi Y, Kubokawa M

788 Surgical complications in COVID-19 patients in the setting of moderate to severe disease

Gulinac M, Novakov IP, Antovic S, Velikova T

796 Treatment for hepatocellular carcinoma with tumor thrombosis in the hepatic vein or inferior vena cava: A
comprehensive review

Zhang 7Y, Zhang EL, Zhang BX, Chen XP, Zhang W

806 Multidisciplinary management of acute mesenteric ischemia: Surgery and endovascular intervention
Sakamoto T, Kubota T, Funakoshi H, Lefor AK

814 Associating liver partition and portal vein ligation for staged hepatectomy in the treatment of colorectal
cancer liver metastases

Wen XD, Xiao L

822 Persistent bowel dysfunction after surgery for Hirschsprung’s disease: A neuropathological perspective

Verkuijl SJ, Friedmacher F, Harter PN, Rolle U, Broens PM

834 Robotic transanal total mesorectal excision: Is the future now?

Sebastian-Tomas JC, Martinez-Pérez A, Martinez-Lopez E, de'Angelis N, Gomez Ruiz M, Garcia-Granero E

ORIGINAL ARTICLE

Retrospective Study

848 Reappraisal of surgical decision-making in patients with splenic sclerosing angiomatoid nodular
transformation: Case series and literature review

Tseng H, Ho CM, Tien YW

WJGS | https://www.wjgnet.com I August 27,2021 | Volume13 | Issue8 |

Jaishideng®



World Journal of Gastrointestinal Surgery

Contents
Monthly Volume 13 Number 8 August 27, 2021

Observational Study

859 Impact of COVID-19 on presentation, management, and outcomes of acute care surgery for gallbladder
disease and acute appendicitis

Farber ON, Gomez GI, Titan AL, Fisher AT, Puntasecca CJ, Arana VT, Kempinsky A, Wise CE, Bessoff KE, Hawn MT,
Korndorffer JR Jr, Forrester JD, Esquivel MM

META-ANALYSIS

871 Genitourinary function and defecation after colorectal cancer surgery with low- and high-ligation of the
inferior mesenteric artery: A meta-analysis

Bai X, Zhang CD, Pei JP, Dai DQ

Boishidengs WIGS | https://www.wjgnet.com I August 27,2021 | Volume13 | Issue8 |



World Journal of Gastrointestinal Surgery

Contents

Monthly Volume 13 Number 8 August 27, 2021

ABOUT COVER

Editorial Board Member of World Journal of Gastrointestinal Surgery, Damiano Caputo, FACS, MD, Associate
Professor, Surgeon, Department of General Surgery, Universita Campus Bio-Medico di Roma, Rome 00128, Italy.
d.caputo@unicampus.it

AIMS AND SCOPE

The primary aim of World Journal of Gastrointestinal Surgery (W]JGS, World | Gastrointest Surg) is to provide scholars
and readers from various fields of gastrointestinal surgery with a platform to publish high-quality basic and
clinical research articles and communicate their research findings online.

WIJGS mainly publishes articles reporting research results and findings obtained in the field of gastrointestinal
surgery and covering a wide range of topics including biliary tract surgical procedures, biliopancreatic diversion,
colectomy, esophagectomy, esophagostomy, pancreas transplantation, and pancreatectomy, efc.

INDEXING/ABSTRACTING

The WJGS is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®),
Current Contents/Clinical Medicine, Journal Citation Reports/Science Edition, PubMed, and PubMed Central. The
2021 edition of Journal Citation Reports® cites the 2020 impact factor (IF) for W]GS as 2.582; IF without journal self
cites: 2.564; 5-year IF: 3.378; Journal Citation Indicator: 0.53; Ranking: 97 among 212 journals in surgery; Quartile
category: Q2; Ranking: 73 among 92 journals in gastroenterology and hepatology; and Quartile category: Q4.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Jia-Hui 1i; Production Department Director: Xiang I.i; Editorial Office Director: Ya-uan Ma.

NAME OF JOURNAL
World Journal of Gastrointestinal Surgery

INSTRUCTIONS TO AUTHORS

https:/ /www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 1948-9366 (online)

https:/ /www.wijgnet.com/bpg/Getlnfo/287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

https:/ /www.wignet.com/bpg/gerinfo/240

LAUNCH DATE
November 30, 2009

FREQUENCY
Monthly

EDITORS-IN-CHIEF
Shu-You Peng, Varut Lohsiriwat, Jin Gu

EDITORIAL BOARD MEMBERS

https:/ /www.wignet.com/1948-9366/ editotialboard. htm

PUBLICATION DATE
August 27, 2021

COPYRIGHT
© 2021 Baishideng Publishing Group Inc

PUBLICATION ETHICS

https:/ /www.wignet.com/bpg/Gerlnfo/288
PUBLICATION MISCONDUCT

https:/ /www.wjgnet.com/bpg/gerinfo/208
ARTICLE PROCESSING CHARGE

https:/ /www.wijgnet.com/bpg/gerinfo/242
STEPS FOR SUBMITTING MANUSCRIPTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/239

ONLINE SUBMISSION

https:/ /www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

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

JBaishideng®

WJGS | https://www.wjgnet.com 111 August 27,2021 | Volume13 | Issue8


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/1948-9366/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

i

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

DOI: 10.4240/wijgs.v13.i8.756

World Journal of
Gastrointestinal Surgery

World | Gastrointest Surg 2021 August 27; 13(8): 756-763

ISSN 1948-9366 (online)

MINIREVIEWS

Borderline resectable for colorectal liver metastases: Present status
and future perspective

Yuki Kitano, Hiromitsu Hayashi, Takashi Matsumoto, Shotaro Kinoshita, Hiroki Sato, Yuta Shiraishi, Yosuke
Nakao, Takayoshi Kaida, Katsunori Imai, Yo-ichi Yamashita, Hideo Baba

ORCID number: Yuki Kitano 0000-
0001-6292-8670; Hiromitsu Hayashi
0000-0002-1832-4287; Takashi
Matsumoto 0000-0001-6791-6441;
Shotaro Kinoshita 0000-0002-6690-
4702; Hiroki Sato 0000-0001-5213-
018X; Yuta Shiraishi 0000-0002-
8064-2163; Yosuke Nakao 0000-0002-
6156-1421; Takayoshi Kaida 0000-
0002-9134-6124; Katsunori Imai
0000-0003-0549-1825; Yo-ichi
Yamashita 0000-0001-8439-6660;
Hideo Baba 0000-0002-3474-2550.

Author contributions: Kitano Y,
Hayashi H, Imai K, Yamashita YI
and Baba H contributed conception
and design; Kitano Y, Hayashi H,
Matsumto T, Kinoshita S, Sato H,
Shiraishi Y, Nakao Y, Kaida T, Imai
K, Yamashita YI, and Baba H
contributed writing, review,
and/or revision of the manuscript;
Kitano Y, Hayashi H, Imai K,
Yamashita YI, and Baba H
contributed study supervision.

Conflict-of-interest statement: No
conflict of interest exists in this
study.

Open-Access: This article is an
open-access article that was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution
NonCommercial (CC BY-NC 4.0)

Jaishideng®

WJGS | https://www.wjgnet.com

Yuki Kitano, Hiromitsu Hayashi, Takashi Matsumoto, Shotaro Kinoshita, Hiroki Sato, Yuta
Shiraishi, Yosuke Nakao, Takayoshi Kaida, Katsunori Imai, Yo-ichi Yamashita, Hideo Baba,
Department of Gastroenterological Surgery, Graduate School of Medical Sciences, Kumamoto
University, Kumamoto 860-8556, Japan

Corresponding author: Hiromitsu Hayashi, FACS, MD, PhD, Assistant Professor, Department
of Gastroenterological Surgery, Graduate School of Medical Sciences, Kumamoto University,
1-1-1, Kumamoto 860-8556, Japan. hhayasi@kumamoto-u.ac.jp

Abstract

Surgical resection for colorectal liver metastases (CRLM) may offer the best
opportunity to improve prognosis. However, only about 20% of CRLM cases are
indicated for resection at the time of diagnosis (initially resectable), and the
remaining cases are treated as unresectable (initially unresectable). Thanks to
recent remarkable developments in chemotherapy, interventional radiology, and
surgical techniques, the resectability of CRLM is expanding. However, some
metastases are technically resectable but oncologically questionable for upfront
surgery. In pancreatic cancer, such cases are categorized as “borderline resecta-
ble”, and their definition and treatment strategies are explicit. However, in CRLM,
although various poor prognosis factors have been identified in previous reports,
no clear definition or treatment strategy for borderline resectable has yet been
established. Since the efficacy of hepatectomy for CRLM was reported in the
1970s, multidisciplinary treatment for unresectable cases has improved resect-
ability and prognosis, and clarifying the definition and treatment strategy of
borderline resectable CRLM should yield further improvement in prognosis. This
review outlines the present status and the future perspective for borderline
resectable CRLM, based on previous studies.

Key Words: Borderline resectable; Colorectal liver metastases; Adjuvant chemotherapy;
Hepatectomy; Colorectal cancer
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colorectal liver metastases has not been established. According to previous reports,
borderline resectable for colorectal liver metastases is oncologically highly malignant
(simultaneous liver metastasis, multiple tumors, large tumor diameter, high level of
carcinoembryonic antigen, extrahepatic lesions) or technically difficult (necessity of
special procedures such as radiofrequency ablation, portal vein embolization, two-stage
hepatectomy, and associating liver partition and portal vein ligation for staged hepa-
tectomy for RO resection or close to the main vessel), and hepatectomy after preope-
rative adjuvant chemotherapy is recommended as a treatment policy.

Citation: Kitano Y, Hayashi H, Matsumoto T, Kinoshita S, Sato H, Shiraishi Y, Nakao Y, Kaida
T, Imai K, Yamashita YI, Baba H. Borderline resectable for colorectal liver metastases: Present
status and future perspective. World J Gastrointest Surg 2021; 13(8): 756-763

URL: https://www.wjgnet.com/1948-9366/full/v13/i8/756.htm

DOI: https://dx.doi.org/10.4240/wjgs.v13.i8.756

INTRODUCTION

Colorectal cancer (CRC) is rising worldwide, with approximately 1.8 million new cases
and 800000 deaths annually. The liver is the most frequent organ for metastasis of
CRC, and about two-thirds of the causes of death of CRC are attributed to liver
metastasis[1]. Liver metastasis is found in about 20% of cases when CRC is diagnosed,
and more than half of CRC patients have liver metastasis during the course[2].
Colorectal liver metastases (CRLM) is one of the cancers for which long-term prog-
nosis or curative treatment can be enhanced by the resection of metastatic lesions, and
this can provide a 5-year survival rate of about 25%-74%[3]. However, only about 20%
of cases are indicated for resection at the time of diagnosis of liver metastasis (ca-
tegorized as initially resectable). The remaining cases are treated as unresectable cases
(initially unresectable), and chemotherapy intended to transition to hepatectomy
(conversion therapy) or palliative chemotherapy will be performed[4,5]. Untreated
CRLM without extrahepatic lesions has a survival time of less than 1 year. Even in an
era of remarkable progress in chemotherapy, the 5-year survival rate of CRLM with
chemotherapy alone is extremely low. To achieve long-term survival for CRLM, it is
necessary to formulate a treatment strategy aiming at radical hepatic resection for each
case. The management of CRLM is difficult because of the absence of data from
randomized controlled trials to guide decisions and because of the wide variety of
factors involved (e.g., the resectability for CRLM, the management of synchronous
CRLM, the timing of surgery, the role of laparoscopic surgery, the type of che-
motherapy regimen, pre/postoperative management)[6]. Among these factors, the
definition of resectability and the treatment strategies of each disease status to be
directed toward potential resectability are indispensable. In pancreatic cancer, initially
resectable, borderline resectable, and initially unresectable are clearly defined, and the
treatment policy is clearly stated in guidelines from various clinical trials[7-9], but this
is not the case for CRLM. In this review, in addition to the initially resectable and
initially unresectable categories, we will discuss the definition and treatment strategies
for CRLM, focusing on borderline resectable, a category that has not yet been clearly
defined.

HISTRICAL TRANSITION IN RESECTABILITY OF CRLM

Hepatectomy for CRLM was first reported in the 1970s, and its effect on prognosis has
attracted attention. Wilson and Adson[10] performed hepatectomy in 60 patients with
CRLM and revealed that overall survival (OS) was significantly better than in the
unresected group (5-year OS; 28% vs 0%, P < 0.05). Subsequently, prognostic factors
were identified in various centers to improve the prognosis after hepatectomy for
CRLM. Age, primary lesion staging, simultaneous liver metastasis, tumor diameter,
number of liver metastases, bilobar lesions, resection margins, and carcinoembryonic
antigen (CEA) levels were among the reported predictors of recurrence after hepa-
tectomy[11-21]. In particular, Fong et al[11] analyzed more than 1000 CRLM patients
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who underwent hepatectomy and found that extrahepatic lesions, positive resected
margin of liver metastasis, positive primary lymph node metastasis, simultaneous (< 1
year) liver metastasis, multiple liver metastases, maximum diameter > 5 cm, and CEA
> 200 ng/mL were independent poor prognostic factors. Furthermore, the latter five
risk factors were shown to have a 5-year survival rate by number (the number of risk
factors 0: 60%, 1: 44%, 2: 40%, 3: 20%, 4: 25%, 5: 14%), and the former two (extrahepatic
lesions, positive resected margin of liver metastasis) were contraindications for
hepatectomy due to early recurrence and poor survival rate after hepatectomy[11].
Because cases with these risk factors were technically resectable, but the prognosis was
clearly poor, the issue was how to improve the prognosis in such cases.

The majority of patients with CRLM are initially unresectable, and they must be
treated with chemotherapy to achieve resectability because, from previous reports, the
prognosis of patients with CRLM is clearly much better if metastases can be removed
surgically than if they cannot[4,5]. Before the 1990s, 5-fluorouracil /leucovorin was the
only antitumor drug for metastatic CRC. Since 1990, however, oxaliplatin and irino-
tecan have become available, and doublet therapy (FOLFOX, FOLFIRI) became
standard[22]. In the 2000s, with the advent of molecular targeted therapy represented
by anti-vascular epidermal growth factor antibody and anti-epidermal growth factor
receptor antibody[23], and triplet therapy (FOLFOXIRI) with 5-fluorouracil /leucovo-
rin, oxaliplatin, and irinotecan, treatment strategies and results for CRLM have been
changing significantly[24,25].

According to a report from Paul Brousse Hospital, a 5-year recurrence-free survival
(RFS) rate of 19% could be obtained by the radical resection of metastatic lesions even
in cases with extrahepatic diseases, which was comparable to cases without extra-
hepatic diseases[26]. A 5-year RFS rate of 18% was also obtained for R1 resection in
cases without extrahepatic diseases; moreover, it was reported that a 5-year survival
rate of 50% or more could be obtained, especially for cases in which chemotherapy was
successful[27]. In addition, for cases in which the radical hepatectomy was technically
impossible, portal vein embolization (PVE)[28,29], local ablation therapy[30], and two-
stage hepatectomy (TSH)[31-34], and associating liver partition and portal vein liga-
tion for staged hepatectomy (ALPPS)[35-38] could provide curative resection. As well
as the remarkable development of chemotherapy and such special techniques in recent
years, it has been important to improve resectability by providing appropriate ma-
nagement, with a multidisciplinary team[39,40]. LiverMetSurvey, an international
registration system for CRLM, analyzed more than 25000 cases from 326 institutions in
71 countries, with an initially resectable case with a 5-year survival rate of 46% after
hepatectomy. In addition, even in initially unresectable cases, it was reported that a 5-
year survival rate of 32% was attainable if hepatectomy could be performed, and long-
term survival or cure was expected by multidisciplinary treatment[39,40].

PRESENT STATUS OF RESECTABILITY FOR CRLM

To date, the resectability of CRLM has been divided roughly into two categories,
“initially resectable” and “initially unresectable”, and “borderline resectable” has not
been discussed in detail. At the 2016 American Society of Clinical Oncology annual
meeting, CRLM was divided into three situations (“initially resectable”, “borderline
resectable”, “initially unresectable”), but no detailed definition was specified. For
initially resectable, surgery without preoperative chemotherapy (hepatectomy that
spares parenchyma as much as possible) has been recommended[41,42]. Borderline
resectable entailed the possibility of radical resection, but, compared to initially
resectable, it was considered to be a situation in which it was difficult to achieve
technical or oncological safety. For such patients, hepatectomy after chemotherapy
was recommended. For initially unresectable, conversion therapy with triplet therapy
as FOLFOXIRI + molecular target drug combination according to KRAS mutation was
recommended[42]. In this meeting, the definition of borderline resectable was not
addressed.

The 2016 European Society for Medical Oncology guidelines stated that when
considering radical hepatectomy for CRLM, resectability must be evaluated from two
aspects: The technical category and the oncological category[43]. Furthermore, the
technical category was subdivided into “Easy” and “Difficult”, and the Oncological
category into “Excellent”, “Good”, and “Bad” from the viewpoint of prognosis.
Technical — “Easy”/Oncological — “Excellent” or “Good” cases, in which RO resec-
tion could be achieved by normal hepatectomy that did not require special techniques
and the tumor burden was low, were defined as initially resectable. As a treatment
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strategy, upfront surgery without adjuvant chemotherapy, or surgery with adjuvant
chemotherapy for 3 mo before and after surgery, was recommended. Unresectability
was defined separately in the technical category and the oncological category, as
follows. In the technical category, (A) as absolute non-adaptation; future liver remnant
> 30% cannot be guaranteed for RO resection or the presence of unresectable extra-
hepatic lesions, (B) as a relative non-adaptation; RO resection could be achieved only
after hepatectomy with special techniques such as PVE, radiofrequency ablation
(RFA), TSH, and ALPPS or R1 resection. In the oncological category, (C) simultaneous
extrahepatic lesions, five or more liver metastases, and tumor progression during
chemotherapy were listed, and if (A) or both (B) and (C) were observed, the metastasis
was regarded as initially unresectable. In such cases, conversion therapy or palliative
chemotherapy should be administered. Borderline resectable was defined as tech-
nically “Easy” but oncologically “Bad”, i.e. a case in which R0 surgery was possible
without special techniques but had poor prognostic factors in the oncological category.
For such cases, due to the high risk of recurrence, hepatectomy was recommended
after preoperative chemotherapy with doublet- or triplet-drug chemotherapy.

BORDERLINE RESECTABLE FOR CRLM

A search of “colorectal liver metastases” AND “borderline resectable” or “potentially
resectable” in the abstract by using the literature search tool PubMed found 76 related
reports, but only nine actually referred in detail to borderline resectable as an aspect of
CRLM][3,42-49]. The concept of borderline resectable was first discussed by Jean-
Nicolas Vauthey in 2007, and the resectable cases of CRLM were a very heterogeneous
population; notably, patients with extrahepatic lesions and those with R1 surgery had
a clearly poor prognosis. It was therefore argued that they should be treated as a
separate population classified as borderline resectable[50]. In 2013, Jones et al[44]
specified number of tumors > 4, maximum diameter > 5 cm, and CEA > 100 ng/mL as
borderline resectable, and because the possibility of recurrence in this cohort was
expected to be very high, preoperative chemotherapy before hepatectomy was
recommended. Since then, there have been several reports on borderline resectable
CRLM. Although there is no consensus on its definition, as reported by American
Society of Clinical Oncology and European Society for Medical Oncology, the term
applied to oncologically highly malignant cases (simultaneous liver metastasis,
multiple occurrences, large tumor diameter, high level of CEA, extrahepatic lesions) or
technically difficult cases (necessity of special procedures such as RFA, PVE, TSH,
ALPPS for RO resection or close to the main vessel). For such cases, seven of eight
reports argued that neoadjuvant chemotherapy should be given, and one argued that
four cycles of neoadjuvant chemotherapy should be given before and after surgery|3,
42-48] (Table 1). Three reports debated prognosis, and Ichida et al[48] defined border-
line resectable as tumor number > 4, maximum diameter > 5 cm, or presence of
extrahepatic lesions, and hepatectomy was performed after neoadjuvant chemothe-
rapy. In cases with lower tumor burden, upfront hepatectomy was performed without
preoperative treatment, and the prognoses were compared. The RFS rate was sig-
nificantly worse in the borderline resectable group (5-year RFS rate: 22.1% vs 46.5%,
hazard ratio = 1.48, P = 0.02), but there was no significant difference in OS rate (5-year
OS rate: 66.6% vs 74.0%, hazard ratio = 1.27, P = 0.40)[48]. These findings indicated that
preoperative adjuvant chemotherapy might be effective for OS in borderline resectable
cases.

CONCLUSION

According to previous reports, “borderline resectable” for CRLM is oncologically
highly malignant (simultaneous liver metastasis, multiple tumors, large tumor
diameter, high level of CEA, extrahepatic lesions) or technically difficult (necessity of
special procedures such as RFA, PVE, TSH, and ALPPS for RO resection or close to the
main vessel), and hepatectomy after preoperative adjuvant chemotherapy is recom-
mended as a treatment policy. At this stage, however, a clear definition and a treat-
ment policy for borderline resectable, like those available for pancreatic cancer, have
not been established, and therefore analysis using big data or a multicenter rando-
mized controlled trial that examines the use of neoadjuvant chemotherapy for bor-
derline resectable CRLM is needed in the future.
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Table 1 Definition and treatment strategy for borderline resectable colorectal liver metastases in previous studies

Ref. Definition Treatment Prognosis
Jones et al[44], 2013 Synchronous (< 12 mo); Bilobar diseases: NAC (FOLFOX) -
Number 2 4; Size > 5 cm; CEA 2100 ng/mL
Worni et al[45], 2014 Bilobar diseases; Proximity to vascular or NAC -
biliary structure; Low FLR
Qadan et al[3], 2015 Low FLR (< 20%, < 2 contiguous segments); NAC (doublet or triplet) -
Extrahepatic diseases; R1: Number > 4
Kaczirek et al[42], 2017 - NAC (doublet + bevacizumab) -
Phelip et al[49], 2016 3 < Number < 8; < 6 segments involvement; NAC (FOLFIRI) 3-yr PFS: 23.3%; 3-yr OS: 66.1%

Without infiltration of HA, HV, and PV;
Extrahepatic diseases < 2

Van Cutsem et al[43],2016 ~ Extrahepatic diseases: Number > 5; Tumor NAC (doublet or triplet) -
progression

Pietrantonio et al[46], 2017 > 1 hepatic vein involvement; > 4 segments Pre/post 4 cycle chemotherapy =~ Median PFS 17.8 mo; Median OS 62.5 mo
involvement; Necessity of RFA or TSH; (COI-E)
Number > 4; Synchronous

Bonadio et al[47], 2019 Number 2 4; Proximity to vascular or biliary NAC (mFLOX) Median PFS 16.9 mo; Median OS 68.3 mo
structure
Ichida et al[48], 2019 Number 2 4; Size > 5 cm; Extrahepatic diseases NAC (doublet) BR-NAC vs resectable: 5-yr RFS: 22.1% vs
46.5%, P = 0.02; 5-yr OS: 66.6% vs 74.0%,
P=040

CEA: Carcinoembryonic antigen; FLR: Future liver remnant; HA: Hepatic artery; HV: Hepatic vein; PV: Portal vein; RFA: Radiofrequency ablation; TSH:
Two-stage hepatectomy; NAC: Neoadjuvant chemotherapy; FOLFOX: Infusional 5-fluorouracil, leucovorin, and oxaliplatin; COI-E: Cetuximab, irinotecan,
oxaliplatin, and capecitabine; mFLOX, modified fluorouracil, leucovorin, and oxaliplatin; PFS: Progression-free survival; OS: Overall survival; BR:

Borderline resectable; RFS: Recurrence-free survival.
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