ISSN 1948-9366 (online)

World Journal of

World | Gastrointest Surg 2023 July 27; 15(7): 1262-1558

(44 Published by

J3aishideng®



World Journal of
(]- ¢ Gastrointestinal Surgery

Contents Monthly Volume 15 Number 7 July 27, 2023

REVIEW
1262  Pathophysiological consequences and treatment strategy of obstructive jaundice

Liu JJ, Sun YM, Xu Y, Mei HW, Guo W, Li ZL

MINIREVIEWS
1277  Carbon footprints in minimally invasive surgery: Good patient outcomes, but costly for the environment

Chan KS, Lo HY, Shelat VG

ORIGINAL ARTICLE

Basic Study
1286  Primary animal experiment to test the feasibility of a novel Y-Z magnetic hepatic portal blocking band

Zhang MM, Li CG, Xu SQ, Mao JQ, Ren YX, Zhang YH, Ma J, Shi AH, Lyu Y, Yan XP

1294  Magnetic compression anastomosis for reconstruction of digestive tract after total gastrectomy in beagle
model

Zhang MM, Li CG, Xu SQ, Mao JQ, Zhang YH, Shi AH, Li Y, Lyu Y, Yan XP

1304  Differences in metabolic improvement after metabolic surgery are linked to the gut microbiota in non-
obese diabetic rats

Luo X, Tan C, Tao F, Xu CY, Zheng ZH, Pang Q, He XA, Cao JQ, Duan JY

1317  Intervention effects and related mechanisms of glycyrrhizic acid on zebrafish with Hirschsprung-
associated enterocolitis

Liu MK, Chen YJ, Chen F, Lin ZX, Zhu ZC, Lin Y, Fang YF, Wu DM

1331  Histological study of the structural layers around the esophagus in the lower mediastinum

Saito T, Muro S, Fujiwara H, Umebayashi Y, Sato Y, Tokunaga M, Akita K, Kinugasa Y

Case Control Study

1340  Liver transplantation for combined hepatocellular carcinoma and cholangiocarcinoma: A multicenter
study

Kim J, Joo DJ, Hwang S, Lee JM, Ryu JH, Nah YW, Kim DS, Kim DJ, You YK, Yu HC

1354  Optimal choice of stapler and digestive tract reconstruction method after distal gastrectomy for gastric
cancer: A prospective case-control study

Wu Z, Zhou ZG, Li LY, Gao WJ, Yu T

Retrospective Cohort Study

1363  Impact of perioperative blood transfusion on oncological outcomes in ampullary carcinoma patients
underwent pancreaticoduodenectomy

Fei H, Zhang XJ, Sun CY, Li Z, Li ZF, Guo CG, Zhao DB

WJGS | https://www.wjgnet.com I July 27,2023 | Volume15 | Issue7 |

Jaishideng®



Jaishideng®

World Journal of Gastrointestinal Surgery
Contents
Monthly Volume 15 Number 7 July 27, 2023
Retrospective Study
1375  Nomogram based on clinical characteristics for predicting overall survival in gastric cancer patients with
preoperative anemia
Long Y, Zhou XL, Zhang CL, Wang YN, Pan WS
1388  Major complications after ultrasound-guided liver biopsy: An annual audit of a Chinese tertiary-care
teaching hospital
Chai WL, Lu DL, Sun ZX, Cheng C, Deng Z, Jin XY, Zhang TL, Gao Q, Pan YW, Zhao QY, Jiang TA
1397  Different percutaneous transhepatic biliary stent placements and catheter drainage in the treatment of
middle and low malignant biliary obstruction
Yang YB, Yan ZY, Jiao Y, Yang WH, Cui Q, Chen SP
1405  Utilization of deep neuromuscular blockade combined with reduced abdominal pressure in laparoscopic
radical gastrectomy for gastric cancer: An academic perspective
Zhang YW, Li Y, Huang WB, Wang J, Qian XE, Yang Y, Huang CS
1416  Efficacy of peritoneal drainage in very-low-birth-weight neonates with Bell’s stage II necrotizing
enterocolitis: A single-center retrospective study
Shen Y, Lin Y, Fang YF, Wu DM, He YB
1423  Emergency exploratory laparotomy and radical gastrectomy in patients with gastric cancer combined with
acute upper gastrointestinal bleeding
Kuang F, Wang J, Wang BQ
1434  Correlation of serum albumin level on postoperative day 2 with hospital length of stay in patients
undergoing emergency surgery for perforated peptic ulcer
Xie D, Lu PL, Xu W, You JY, Bi XG, Xian Y
Clinical Trials Study
1442 Laboratory scoring system to predict hepatic indocyanine green clearance ability during fluorescence
imaging-guided laparoscopic hepatectomy
Chen ZR, Zeng QT, Shi N, Han HW, Chen ZH, Zou YP, Zhang YP, Wu F, Xu LQ, Jin HS
Observational Study
1454  Incidence, characteristics and risk factors for alveolar recruitment maneuver-related hypotension in
patients undergoing laparoscopic colorectal cancer resection
Zhang NR, Zheng ZN, Wang K, Li H
1465  New classification system for radical rectal cancer surgery based on membrane anatomy
Jiang HH, Ni ZZ, Chang Y, Li AJ, Wang WC, Lv L, Peng J, Pan ZH, Liu HL, Lin MB
Randomized Controlled Trial
1474  Transcutaneous electrical acupoint stimulation in adult patients receiving gastrectomy/colorectal
resection: A randomized controlled trial
Hou YT, Pan YY, Wan L, Zhao WS, Luo Y, Yan Q, Zhang Y, Zhang WX, Mo YC, Huang LP, Dai QX, Jia DY, Yang AM, An
HY, Wu AS, Tian M, Fang JQ, Wang JL, Feng Y
WJGS | https://www.wjgnet.com I July 27,2023 | Volume15 | Issue7



World Journal of Gastrointestinal Surgery
Contents
Monthly Volume 15 Number 7 July 27, 2023
SYSTEMATIC REVIEWS
1485  Combined and intraoperative risk modelling for oesophagectomy: A systematic review
Grantham JP, Hii A, Shenfine J
1501  Spleen-preserving distal pancreatectomy from multi-port to reduced-port surgery approach
Hsieh CL, Tsai TS, Peng CM, Cheng TC, Liu YJ
1512 Resection of isolated liver oligometastatic disease in pancreatic ductal adenocarcinoma: Is there a survival
benefit? A systematic review
Halle-Smith JM, Powell-Brett S, Roberts K, Chatzizacharias NA
META-ANALYSIS
1522 Outcome of split liver transplantation vs living donor liver transplantation: A systematic review and meta-
analysis
Garzali 1U, Akbulut S, Aloun A, Naffa M, Aksoy F
CASE REPORT
1532 Idiopathic hypereosinophilic syndrome with hepatic sinusoidal obstruction syndrome: A case report and
literature review
Xu XT, Wang BH, Wang Q, Guo YJ, Zhang YN, Chen XL, Fang YF, Wang K, Guo WH, Wen ZZ
1542  Reoperation for heterochronic intraductal papillary mucinous neoplasm of the pancreas after bile duct
neoplasm resection: A case report
Xiao G, Xia T, Mou YP, Zhou YC
1549  Successful resection of colonic metastasis of lung cancer after colonic stent placement: A case report and
review of the literature
Nakayama Y, Yamaguchi M, Inoue K, Hamaguchi S, Tajima Y
Boishidengs WIGS | https://www.wjgnet.com 111 July 27,2023 | Volume15 | Issue?



World Journal of Gastrointestinal Surgery

Contents

Monthly Volume 15 Number 7 July 27, 2023

ABOUT COVER

Editorial Board Member of World Journal of Gastrointestinal Surgery, Georgios Tsoulfas, AGAF, FACS, FICS, MD,
PhD, Professor, Transplant Surgery, Aristotle University of Thessaloniki School of Medicine, Thessaloniki 54124,
Greece. tsoulfasg@gmail.com

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.

WJGS 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, PubMed Central,
Reference Citation Analysis, China National Knowledge Infrastructure, China Science and Technology Journal
Database, and Superstar Journals Database. The 2023 Edition of Journal Citation Reports® cites the 2022 impact
factor (IF) for WJGS as 2.0; IF without journal self cites: 1.9; 5-year IF: 2.2; Journal Citation Indicator: 0.52; Ranking;:
113 among 212 journals in surgery; Quartile category: Q3; Ranking: 81 among 93 journals in gastroenterology and
hepatology; and Quartile category: Q4.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Rui-Rui Wu; Production Department Director: Xiang 1i; Editorial Office Director: Jia-Ru Fan.

NAME OF JOURNAL
World Journal of Gastrointestinal Surgery

INSTRUCTIONS TO AUTHORS

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

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

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

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

November 30, 2009

FREQUENCY
Monthly

EDITORS-IN-CHIEF

Peter Schemmer

EDITORIAL BOARD MEMBERS

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

PUBLICATION DATE
July 27, 2023

COPYRIGHT
© 2023 Baishideng Publishing Group Inc

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

PUBLICATION ETHICS

https:/ /www.wijgnet.com/bpg/Getlnfo/288

PUBLICATION MISCONDUCT

https:/ /www.wjgnet.com/bpg/gerinfo/208

5/ 8

ARTICLE PROCESSING CHARGE

https:/ /www.wignet.com/bpg/gerinfo/242

STEPS FOR SUBMITTING MANUSCRIPTS

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

ONLINE SUBMISSION

https:/ /www.f6publishing.com

© 2023 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®

WIJGS | https://www.wjgnet.com IX July 27,2023 | Volume15 | Issue?


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.v15.i7.1512

World Journal of
Gastrointestinal Surgery

World | Gastrointest Surg 2023 July 27; 15(7): 1512-1521

ISSN 1948-9366 (online)

SYSTEMATIC REVIEWS

Resection of isolated liver oligometastatic disease in pancreatic
ductal adenocarcinoma: Is there a survival benefit? A systematic

review

James M Halle-Smith, Sarah Powell-Brett, Keith Roberts, Nikolaos A Chatzizacharias

Specialty type: Gastroenterology
and hepatology

Provenance and peer review:
Invited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): A

Grade B (Very good): 0
Grade C (Good): C, C

Grade D (Fair): 0

Grade E (Poor): 0

P-Reviewer: Li S, China; Rossi RE,
Italy; Yu CZ, China

Received: January 26, 2023
Peer-review started: January 26,
2023

First decision: February 7, 2023
Revised: February 22, 2023
Accepted: May 5, 2023

Article in press: May 5, 2023
Published online: July 27, 2023

Jaishideng®

WJGS | https://www.wjgnet.com 1512

James M Halle-Smith, Sarah Powell-Brett, Keith Roberts, Nikolaos A Chatzizacharias, Department
of HPB and Liver Transplant, Queen Elizabeth Hospital, University of Birmingham,
Birmingham B15 2GW, United Kingdom

Corresponding author: Nikolaos A Chatzizacharias, MD, PhD, FRCS, FACS, Consultant
Surgeon, Department of HPB and Liver Transplant, Queen Elizabeth Hospital, University
Hospitals of Birmingham NHS Trust, Mindelsohn Way, Birmingham B15 2TH, United
Kingdom. nikolaos.chatzizacharias@uhb.nhs.uk

Abstract

BACKGROUND

Presence of liver metastatic disease in pancreatic ductal adenocarcinoma (PDAC),
either synchronous or metachronous after pancreatic resection, is a terminal
diagnosis that warrants management with palliative intent as per all international
practice guidelines. However, there is an increasing interest on any potential
value of surgical treatment of isolated oligometastatic disease in selected cases.

AIM

To present the published evidence on surgical management of PDAC liver
metastases, synchronous and metachronous, and compare the outcomes of these
treatments to the current standard of care.

METHODS

A systematic review was performed in line with the Preferred Reporting Items for
Systematic Review and Meta-Analyses guidelines to compare the outcomes of
both synchronous and metachronous liver metastases resection to standard care.

RESULTS

356 studies were identified, 31 studies underwent full-text review and of these 10
were suitable for inclusion. When synchronous resection of liver metastases was
compared to standard care, most studies did not demonstrate a survival benefit
with the exception of one study that utilised neoadjuvant treatment. However,
resection of metachronous disease appeared to confer a survival advantage when
compared to treatment with chemotherapy alone.

CONCLUSION
A survival benefit may exist in resection of selected cases of metachronous liver

July 27,2023 | Volume15 | Issue7 |


https://www.f6publishing.com
https://dx.doi.org/10.4240/wjgs.v15.i7.1512
mailto:nikolaos.chatzizacharias@uhb.nhs.uk

Halle-Smith JM et al. Isolated liver oligometastatic pancreatic cancer

oligometastatic PDAC disease, after disease biology has been tested with time and systemic treatment. Any
survival benefit is less clear in synchronous cases; however an approach with neoadjuvant treatment and consid-
eration of resection in some selected cases may confer some benefit. Future studies should focus on pathways for
selection of cases that may benefit from an aggressive approach.

Key Words: Pancreas cancer; Liver metastases; Surgical resection; Systematic review

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The focus of management for isolated liver oligometastatic disease in pancreatic ductal adenocarcinoma (PDAC)
has typically been palliative. However, recently there is an increasing number of series reporting promising results from
resection of oligometastatic disease limited in the liver. The findings of this systematic review, which summarises the current
available literature, indicate that a survival benefit may exist in resection of selected cases of metachronous liver oligometa-
static PDAC disease, after disease biology has been tested with time and systemic treatment. Any survival benefit is less
clear in synchronous cases; however an approach with neoadjuvant treatment and consideration of resection in some selected
cases may confer some benefit. Future studies should focus on pathways for selection of cases that may benefit from an
aggressive approach.

Citation: Halle-Smith JM, Powell-Brett S, Roberts K, Chatzizacharias NA. Resection of isolated liver oligometastatic disease in
pancreatic ductal adenocarcinoma: Is there a survival benefit? A systematic review. World J Gastrointest Surg 2023; 15(7): 1512-
1521

URL: https://www.wjgnet.com/1948-9366/full/v15/i7/1512.htm

DOI: https://dx.doi.org/10.4240/wjgs.v15.i7.1512

INTRODUCTION

Pancreatic ductal adenocarcinoma (PDAC) remains a leading cause of cancer death globally, with less than 10% 5-year
survival rates[1-3]. One of the reasons behind this poor prognosis is that a substantial number of patients have distant
metastatic disease at presentation, with the majority been hepatic due to the portal drainage of the pancreas[4-6].

International practice guidelines consistently advise against resection of PDAC in the setting of liver metastases,
instead favouring palliative systemic treatments or best supportive care[7-11], with a typical survival of less than 12 mo
[12]. This is in contrast to other malignancies with more favourable biology, such as colorectal or breast, for which
resection of liver metastases has been shown to confer a survival advantage in selected cases with an acceptable safety
profile[13-16]. Nonetheless, there is an increasing body of evidence in the form of small case series and reports that
present promising oncological outcomes following resection of metachronous and even synchronous isolated liver
metastases from PDAC primary. Any potential oncological benefits from such an aggressive approach need to be
considered, especially as up to 75% of patients who undergo surgical resection and adjuvant therapy for primary PDAC
will experience disease recurrence within 2 years[1,17,18] and two thirds of those will have metastatic disease[19,20].

The aim of this systematic review is to present the published evidence on the surgical management of PDAC isolated
liver metastases, synchronous and metachronous; and compare the outcomes of these treatments to the current standard
of care.

MATERIALS AND METHODS

Literature search

A systematic literature search was performed for studies reporting outcomes of resection of isolated liver metastases in
patients with PDAC, in either a synchronous or metachronous setting, according to the Preferred Reporting Items for
Systematic Review and Meta-Analyses[21]. Synchronous lesions were defined those appearing within 6 mo of the
primary diagnosis, whilst metachronous those diagnosed after 6 mo[22]. Medical subject headings terms, keywords and
synonyms for “pancreatic cancer’, ‘liver metastases’ and ‘surgical resection” were combined to search Medline, Embase,
Cochrane, PubMed and Reference Citation Analysis (https:/ /www.referencecitationanalysis.com/) databases. Database
searches included all results from inception of each database to October 30, 2022. The search term was applied to titles
and abstracts and was limited to English language articles. Conference abstracts and letters to the Editor were excluded.
Following the removal of duplicates two independent reviewers (Sarah Powell-Brett and James Halle-Smith) screened by
title and abstract and then by full text review. Articles were considered appropriate if they reported outcomes following
resection of either synchronous or metachronous liver metastases in PDAC patients. Any disputes were resolved by a
third, independent, reviewer, the senior author (NC) (Figure 1). The full search term is available in Supplementary
Figure 1.
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Records identified through formal
database search

(7 =353)
Records identified through additional
< sources €.g. reference lists
v (n=14)
Records after duplicates removed
(n=342)

Records excluded (abstract review)
(n = 325)
No surgery for liver metastases (7 = 205)
Wrong publication type (7 = 52)
Animal study (7 = 17)

Y

Records screened

(77 = 356) Insufficient outcome reporting (7 = 33)
Single case report (7 = 16)
Paediatric (7 = 2)
Y
Full text articles assessed for eligibility Records excluded (full text review)
(n=31) (n =21)
Other metastatic site (7 = 6)
Not PDAC (7 = 5)
"| Insufficient patient level data (7 = 4)
= No liver metastases resection (7 = 2)
Studies included in quantitative syntheses Single case report (7 = 3)
(7 =10) Earlier analysis from same institution (7 = 1)

DOI: 10.4240/wjgs.v15.i7.1512 Copyright ©The Author(s) 2023.

Figure 1 Preferred Reporting Items for Systematic Review and Meta-Analyses Flowchart. PDAC: Pancreatic ductal adenocarcinoma.

Data collection

The primary endpoint for this systematic review was median overall survival (OS) in PDAC patients with synchronous or
metachronous isolated liver metastases treated with either surgical resection or an alternative treatment modality, for
example chemotherapy. Secondary outcomes included disease free survival (DFS), peri-operative morbidity and
mortality. As such, for each study survival data were collected in addition to relevant demographic, primary tumour and
perioperative details. Data extraction elements were defined in advance and two reviewers independently extracted data
using a pre-piloted extraction template (Sarah Powell-Brett and James Halle-Smith).

RESULTS

Literature search

The literature search identified a total of 356 studies, of which 31 full-text articles were screened and of these 10 articles
were suitable for inclusion with a total of 449 patients[23-32] (Figure 1 and Table 1). Of these, 9 reported outcomes of
surgical resection for synchronous isolated liver metastases[23-25,27-32] and 4 reported outcomes for resection of
metachronous metastases[23,26,30,31]. There were 3 studies that reported outcomes for both synchronous and
metachronous metastases[23,30,31] (Table 1). There was a mix of single- and multicentre studies included and all
resections were performed in specialist hepato-pancreato-biliary centres. There were no criteria mentioned for the
diagnosis or operability of PDAC liver metastases.

Outcomes of resection for synchronous isolated liver metastases

In the 9 studies that reported outcomes of synchronous liver metastases resection, there were a total of 393 patients. The
median number of metastases resected ranged 2-3 and the diameter 1-9 cm when reported. Non-anatomical resections
(NAR) were the most common type of liver resection (133/152, 88%), with segmentectomies (15/152 10%) and hemihep-
atectomies (4/152, 3%) also been performed (Table 2). The postoperative morbidity rates ranged between 15% and 68%
and mortality between 0 and 4.1%. DFS was reported in 2 studies with a range of 5.2 to 20.9 mo. OS was reported in all
studies and ranged from 7.8 to 33 mo. Two of the studies also reported 5-year survival results at 3.3% and 5.8% (Table 2).

The extent of liver resection and its relationship to survival was reported in 3 studies but was not found to be significant
[26,30,31].

Resection of synchronous isolated liver metastases compared to standard care

There were 5 studies that compared operative and non-operative treatment of patients with synchronous isolated liver
metastases. The control groups varied between the studies, with some comparing the resection group to PDAC patients
without liver metastases, whilst others compared to patients receiving chemotherapy only or surgical palliative bypass
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Table 1 Characteristics of included studies

. Total Pancreas

Country and Single or Metastasectomy Control ) Totalno  Gender .

Ref Units multicentre  timin roup? patients controls (% male) resection types
[ " (] n
g R included included

Diinschede et Germany Single Metachronous and Yes 13 10 54 PD, DP, TP
al[23], 2010 synchronous
Hackert et al Germany Single Metachronous and No 85 - 55 PD, DP, TP
[31], 2017 synchronous
Hamad et al United States Single Synchronous only Yes 137 - - PD only
[24], 2022
Klein et al[25], Germany Single Synchronous only Yes 22 22 64 PD, DP, TP
2012
Shi et al[32], China Single Synchronous only Yes 30 39 67 PD, DP, TP
2016
Schwarzetal ~ Germany, Multicentre Metachronous only Yes 25 8 42 NR
[26], 2020 Austria and

United States
Tachezy et al Greece, France, Multicentre Synchronous only Yes 69 69 63 PD, DP, TP
[27], 2016 Italy and

Germany
Takeda et al Japan Single Synchronous only Yes 5 - 80 NR
[28], 2023
Yang et al[29], China Single Synchronous only Yes 48 10 58 PD, DP
2020
Zanini et al Italy Single Metachronous and No 15 - 53 PD, DP, TP
[30], 2015 synchronous

PDAC: Pancreatic ductal adenocarcinoma; PD: Pancreatoduodenectomy; DP: Distal pancreatectomy; TP: Total pancreatectomy; NR: Not reported.

only. A formal meta-analysis was therefore not appropriate owing to the heterogenous nature of the control groups.
Instead, median OS is reported in Table 3. Two studies reported reduced OS amongst the resection group[23,25], two
similar OS[29,32] and one superior OS in the synchronous liver metastases resection group[27].

Outcomes of resection for metachronous isolated liver metastases

In the 4 studies that reported outcomes of metachronous isolated liver metastases resection, a total of 56 patients were
included. The time from primary resection to detection of liver metastases was given in two studies and ranged 8-13 mo.
The remaining two studies reported the time from primary resection to liver metastasectomy and the median values were
17.8 and 18.4 mo. The number of lesions resected ranged 1-2 and the diameter of these lesions was 1.0-2.5 cm. NAR was
the most common (28/56, 50%) type of liver resection reported, followed by segmentectomy (19/56, 34%) and hemihep-
atectomy (9/56, 16%). The postoperative morbidity ranged 32%-75% and mortality 0%-4.3%. OS from metastasectomy
was reported in 3 of the 4 studies, with one reporting OS from time of detection of liver metastases, and ranged from 14.8-
31 mo. DFS was reported in 2 studies and ranged from 8 to 14.9 mo (Table 4). One study reported patients surviving
longer than 5 years after resection of metachronous liver metastases[31].

Resection of metachronous isolated liver metastases compared to standard care

There were 2 studies that compared operative and non-operative treatment of patients presenting with metachronous
liver metastases after PDAC resection. Meta-analysis was not possible due to the format in which OS was reported. Both
studies reported a survival benefit with resection, with a median OS of 31 mo from LM detection in the resection group
compared to 11 mo in one study[23] and 36.8 mo from LM resection compared to 9.2 mo in the other one[26] (Table 5).

DISCUSSION

Diagnosis of metastatic disease in the liver from primary PDAC is a palliative diagnosis. Nonetheless, with the advances
in systemic treatment and surgical techniques, a question that is recently becoming more and more relevant is whether a
more aggressive approach with surgical resection of PDAC oligometastatic disease could confer survival benefit in
selected cases. This question becomes more prominent in cases of synchronous isolated and limited liver metastases that
are identified intra-operatively despite full pre-operative staging investigations or in cases of metachronous liver
oligometastatic disease where tumour biology has been assessed with monitoring and systemic treatment. This
systematic review analyses the published evidence on the surgical management of PDAC isolated liver metastases,
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Table 2 Synchronous isolated liver metastases resection outcomes

n of Mean Type of Primary

n of . . . Post op Postop DFS 0Ss 5-yr
Ref atients metastases  diameter of [iver resection morbidity mortality (months) (months) survival

P (median, IQR) LM, cm resection RO rate y
Diinschede et 9 3 (1-5) 3.5 (1-9) NAR (6), Seg  100% 33% 0% = 8 0%
al[23], 2010 (1), HH (2)
Hackertetal 62 - - NAR (59), - 47% 1.60% - 10.6 -
[31], 2017 Seg (2), HH

1
Hamad etal 137 - - - - - - - 15.6 -
[24], 2022
Klein et al 22 - - NAR (15),  32% 27% 0% - 7.4 0%
[25], 2012 Seg (7)
Shietal[32], 30 - - - - - - - 157 3.3%
2016
Tachezy etal 69 2(1-2) - - 58% 68% 1% - 14.5 5.8%
[27], 2016
Takedaetal 5 2(2-2) - - - 23% CD3+ 0% 20.9 33 =
[28], 2023
Yang et al 48 - - NAR (43),  100% 15% 41% - 7.8 0%
[29], 2020 Seg (4), HH
@

Zaninietal 11 2(1-2) 24 (1.75-25) NAR (1), Seg - 27% CD3+; 0% 5.2 9.1 0%
[30], 2015 (10) 54% overall

Seg: Segmentectomy; HH: Hemihepatectomy; NAR: Non-anatomical resection; CD: Clavien-Dindo; DFS: Disease free survival; OS: Overall survival.

synchronous and metachronous, and how these compare to the current standard of care.

The identification of metastatic disease during the laparotomy in patients with PDAC and no evidence of metastases in
pre-operative staging investigations upgrades the disease stage and changes the management intent from potentially
curative to palliative as per all the international guidelines. Despite utilising all modern imaging staging modalities, this
can still occur in around 15%[33,34] of the cases. Nonetheless, a number of series reported outcomes with a more
aggressive approach, resecting isolated oligometastatic liver disease at the same time as the pancreatic resection. The
reported OS was generally poor and ranged between 7.8 and 15.7 mo, with only one study reporting OS of 33 mo. Of
note, long-term survival following synchronous resection was reported in some of the included studies[27,32]. It is
unsurprising that OS was reduced in patients undergoing synchronous liver metastases resection when compared to
PDAC patients without metastatic disease[25], given the more advanced stage of the disease. Interestingly though when
resection of liver metastases was compared to palliative treatment (surgical bypass and chemotherapy)[23,32], survival
after bypass and gemcitabine was superior to that of the groups treated with simultaneous resection of the primary and
liver metastases in both of these studies. This may be explained by the likely longer time interval from surgery to
chemotherapy in patients that had synchronous resection owing to the more complex post-operative course with higher
risk for complications and prolonged recovery. Furthermore, the current suggested standard chemotherapy regimen is
FOLFIRINOX][12,35], which also has a more cytotoxic profile and therefore even less likely to be tolerated well early in the
post-operative period after major resection. Only one study reported superior survival amongst patients undergoing
synchronous resection compared to palliative treatment[27]. However, in this study the majority of patients received
neoadjuvant chemotherapy so only those with a favourable response and therefore less aggressive tumour biology
proceeded to synchronous resection. On the contrary, patients who did not respond to neoadjuvant therapy and therefore
likely had more aggressive disease biology did not proceed to resection and were included in the non-resection group.
Therefore, any survival advantage reported is likely mainly attributed to the benefits of the systemic treatment, as well as
the patient and disease biology selection by the neoadjuvant approach, rather than the surgical treatment. Indeed, the
prognostic significance of response to preoperative chemotherapy has recently also been shown in another study
reporting outcomes of chemotherapy and resection in metastatic PDAC patients with liver, lung and peritoneal spread
[36].

The survival outcomes reported after resection of metachronous liver metastases were more promising and ranged
between 11.4 and 31 mo. Most of the patients included in these studies have received adjuvant chemotherapy (mainly
gemcitabine based) after the pancreatic primary resection and had liver metastasectomy about 1.5 years later[26,31].
Therefore, the likely more favourable disease biology, with stability on and after systemic treatment can once again
possibly explain the recorded survival. Whilst it was not possible to perform a formal meta-analysis comparing the
outcomes after resection of metachronous liver metastases to the control group (palliative chemotherapy), a survival
benefit of over one year was observed in both studies included. Of note, both studies used gemcitabine based
chemotherapy regimens, known to have inferior results to the current standards of care (FOLFIRINOX)[12,35]. More
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Table 3 Synchronous isolated liver metastases resection outcomes vs controls

. n of Median nof Maxmet Adjuvant P
Ref. Treatment modality . . ] 0Ss
patients age mets diameter  chemotherapy value
Diinschede et  Control Gemcitabine, no surgical resection 5 63 1 3.5 (1-9) NR Median  NR
al[23], 2010 11 mo
Intervention Synchronous resection of pancreatic 9 55 3 Mean 3.5 NR Median 8
primary and liver metastases cm mo
Klein et al Control Pancreatic primary resection only. 22 Mean - - 22 (100) Median  0.015
[25], 2012 No liver metastases 57.5 14.6 mo
Intervention Synchronous resection of pancreatic 22 Mean - - 22 (100) Median
primary and liver metastases 57.5 7.6 mo
Shietal[32],  Control Palliative bypass and gemcitabine 39 Mean 63 - - NR Median  0.085
2016 16.9 mo
Intervention Synchronous resection of pancreatic 30 Mean - - NR Median
primary and liver metastases 62.2 15.7 mo
Tachezy etal ~ Control No resection, palliative 69 Median 2(1-8) - 58 (84) Median <
[27], 2016 bypass/exploration and 62 7.5 mo 0.001
chemotherapy (FOLFIRINOX or
Gemcitabine)
Intervention Synchronous resection of pancreatic 69 Median 2(1- - 58 (84) Median
primary and liver metastases 65 11) 14.5 mo
Yang et al Control Systemic gemcitabine-based 31 Mean - - NR Median 037
[29], 2020 chemotherapy, no surgery 61.1 7.6 mo
Intervention Synchronous resection of pancreatic 48 Mean - - NR Median
primary and liver metastases 61.1 7.8 mo

NR: Not reported; OS: Overall survival.

Table 4 Metachronous isolated liver metastases resection outcomes

Time to
Age nofMets Mean Type of 0s’
n of . ) . . metastases Postop Postop . 5-yr
Ref atients (median  (median,  diameter liver detection or morbidity  mortalit (median, survival
P IQR) IQR) of LM,cm resection . y ¥ months)
resection
Diinschede 4 42 (41-81) 175(1-2) 22 (1-3) NAR (3), 9’ 0 0 31 0%
et al[23], 2010 Seg (1), HH
(6)
Hackertetal 23 60.4 (mean, for SM and MM) NAR (14), 18.4° 34% 4.30% 14.8 -
[31], 2017 Seg (3), HH
(6)
Schwarzetal 25 63.8 1(1,2) - NAR (8), 17.8° 32% CD1; 0% 36.8 0%
[26], 2020 Seg (15), HH 12% CD3
)]
Zaninietal 4 48 (405-  1(1-1) 22(2-25) NAR(@3), 8.0° 25% CD3+; 0% 114 0%
[30], 2015 55.25) HH (1) 75% overall

1All median overall survival values are from liver metastases resection except Diinschede et al[23]. Which is reported from time of diagnosis.
2Time from primary resection to detection of LM.

3time from primary resection to resection of LM.

Seg: Segmentectomy; HH: Hemihepatectomy; NAR: Non-anatomical resection; CD: Clavien-Dindo; OS: Overall survival.

importantly one study also reported a 8.1% 5-year survival rate with metastasectomy[31]. Even though the study
included both synchronous and metachronous liver metastases resections and the 5-year survival rates were not reported
separately for the two groups, it is more likely that the metachronous group had longer OS.

The limitations of this review include its narrative descriptive nature, as well as the retrospective nature of the studies
included with limited number of patients introducing patient and treatment selection bias. It is also focused on surgical
resection as opposed to ablation, radiotherapy or other forms of liver directed therapies. The type, timing and duration of
systemic treatment were not standardised or consistent among the studies. Younger or fit patients with less aggressive
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Table 5 Metachronous isolated liver metastases resection outcomes vs controls

. n of Median nof  Max met Overall survival' P
Ref. Treatment modality . . .
patients  age mets  diameter (median, months) value
Diinschede etal ~ Control Systemic chemotherapy 5 42 1.75 22cm 11 (8-19) <0.05
[23], 2010 (gemcitabine), no surgery (average)
Intervention Resection of liver metastases 4 42 1.75 2.2cm 31 (20-51)
(average)
Schwarz et al[26], Control Systemic chemotherapy 8 Median 2 - 0.0007
2020 (gemcitabine), no surgery 69.4
Intervention Resection of liver metastases 25 Median 1 - 36.8
63.8

1All median overall survival values are from liver metastases resection except Diinschede et al[23]. Which is reported from time of diagnosis.

disease were therefore more likely to have received a more aggressive treatment approach including surgical resection. A
meta-analysis was not appropriate, due to heterogeneity between the 5 studies in the synchronous group and the lack of
reported OS confidence intervals in the one of the two studies in the metachronous group. Finally, most patients in the
included studies received gemcitabine based chemotherapy regimens, which confer inferior outcomes to FOLFIRINOX
which is the current standard of care[12]. Nonetheless, this review presents and analyses the best current available
evidence on the resection of PDAC isolated liver oligometastatic disease.

CONCLUSION

In conclusion, the evidence on surgical management of PDAC isolated liver metastases is scarce and inconclusive. A
survival benefit may exist in selected metachronous cases when disease biology has been tested with time and systemic
treatment. Survival benefit is less clear in synchronous cases; however an approach with neoadjuvant treatment and
consideration of resection in some selected cases may confer some benefit. Future studies should focus on pathways for
selection of cases that may benefit from an aggressive approach, including patient selection, tumour genetic testing and
individualised systemic treatment, as well as novel markers for treatment response.

ARTICLE HIGHLIGHTS

Research background

Pancreatic ductal adenocarcinoma (PDAC) remains a leading cause of cancer death globally, with a substantial number of
patients presenting with metastatic disease and typical survival of less than 12 mo. Furthermore, up to 75% of patients
who undergo surgical resection and adjuvant therapy for primary PDAC will experience disease recurrence within 2
years and two thirds of those will have metastatic disease. International practice guidelines consistently suggest palliative
treatment pathways for these patients. Nonetheless, there is an increasing body of evidence in the form of small case
series and reports that present promising oncological outcomes following resection of metachronous and even
synchronous isolated liver metastases from PDAC primary.

Research motivation
A number of patients with oligometastatic disease may benefit from an aggressive approach which includes surgical
resection.

Research objectives

The aim of this systematic review is to present the published evidence on the surgical management of PDAC isolated
liver metastases, synchronous and metachronous; and compare the outcomes to the current standard of care (palliative
treatment).

Research methods

A systematic literature search was performed for studies reporting outcomes of resection of isolated liver metastases in
patients with PDAC, in either a synchronous or metachronous setting, according to the Preferred Reporting Items for
Systematic Review and Meta-Analyses. Synchronous lesions were defined those appearing within 6 mo of the primary
diagnosis, whilst metachronous those diagnosed after 6 mo. The primary endpoint for this systematic review was median
overall survival in PDAC patients with synchronous or metachronous isolated liver metastases treated with either
surgical resection or an alternative treatment modality, for example chemotherapy. Secondary outcomes included disease

Guiewidenge WIGS | https://www.wjgnet.com 1518 July 27,2023 | Volume15 | Issue7 |



Halle-Smith JM et al. Isolated liver oligometastatic pancreatic cancer

free survival, peri-operative morbidity and mortality.

Research results

The literature search identified a total of 356 studies, of which 31 full-text articles were screened and of these 10 articles
were suitable for inclusion with a total of 449 patients. Nine studies reported outcomes of surgical resection for
synchronous isolated liver metastases and 4 reported outcomes for resection of metachronous metastases (3 studies
reported outcomes for both).

Research conclusions

In conclusion, the evidence on surgical management of PDAC isolated liver metastases is scarce and inconclusive. A
survival benefit may exist in selected metachronous cases when disease biology has been tested with time and systemic
treatment. Survival benefit is less clear in synchronous cases; however an approach with neoadjuvant treatment and
consideration of resection in some selected cases may confer some benefit.

Research perspectives

Future studies should focus on pathways for selection of cases that may benefit from an aggressive approach, including
patient selection, tumour genetic testing and individualised systemic treatment, as well as novel markers for treatment
response.
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