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Abstract
AIM
To analyse the safety and efficacy of curative intent 
surgery in biliary and pancreatic cancer.

METHODS
An extensive literature review was performed using 
MEDLINE, Google Scholar and EMBASE to identify articles 
regarding hepato-pancreatoduodenectomy or resection 
of liver metastasis in patients with pancreatic, biliary 
tract, periampullary and gallbladder cancers.

RESULTS
A total of 19 studies were identified and reviewed. 
Major hepatectomy was undertaken in 391 patients. 
The median overall survival for pancreatic cancer ranged 
from 5-36 mo and for biliary tract/gallbladder cancer, it 
was 8-38 mo. The 30 d mortality rate was only 1%-9%. 
Overall Survival was significantly better for patients, 
who had good response to neoadjuvant chemotherapy, 
underwent metachronous liver resection and who had 
intestinal type tumours.

CONCLUSION
Resection of liver metastases in pancreatic and biliary 
cancers may provide survival benefit without compromising 
safety and quality of life in a very select group of patients. 
These data may be utilised to formulate selection criteria 
that may allow future investigation of resection in the 
era of more effective systemic therapy. 

Rachael Chang Lee, Vy Broadbridge, Timothy J Price, 
Department of Medical Oncology, the Queen Elizabeth Hospital, 
Adelaide 5011, Australia

Harsh Kanhere, Markus Trochsler, Guy Maddern, Department 
of Surgery, the Queen Elizabeth Hospital, Adelaide 5011, Australia

Harsh Kanhere, Markus Trochsler, Guy Maddern, Timothy 
J Price, School of Medicine, University of Adelaide, Adelaide 
5000, Australia

ORCID number: Rachael Chang Lee (0000-0003-0421-7402).

Author contributions: All authors made substantial contributions 
to the conception of the article, analysis and interpretation of data, 
revision of the article critically for important intellectual content 
and have given final approval of the version to be submitted and 
any revised version; all authors have participated sufficiently in the 
work to take public responsibility for appropriate portions of the 
content.

Conflict-of-interest statement: All authors have nothing to 
disclose.

Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative Commons 
Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different terms, 
provided the original work is properly cited and the use is non-
commercial. See: http://creativecommons.org/licenses/by-nc/4.0/

Manuscript source: Unsolicited manuscript

Correspondence to: Timothy J Price, FRACP, MBBS, MD, 
Professor, Department of Medical Oncology, the Queen Elizabeth 
Hospital, 28 Woodville Road, Adelaide 5011, 
Australia. timothy.price@sa.gov.au
Telephone: +61-8-82228429

Received: April 15, 2018 
Peer-review started: April 16, 2018 

211

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

DOI: 10.4251/wjgo.v10.i8.211

World J Gastrointest Oncol  2018 August 15; 10(8): 211-220

ISSN 1948-5204 (online)

August 15, 2018|Volume 10|Issue 8|WJGO|www.wjgnet.com

SYSTEMATIC REVIEWS

Pancreatic, periampullary and biliary cancer with liver 
metastases: Should we consider resection in selected 
cases?

Rachael Chang Lee, Harsh Kanhere, Markus Trochsler, Vy Broadbridge, Guy Maddern, Timothy J Price



Key words: Pancreas; Liver resection; Gall bladder;  
Cholangiocarcinoma; Review

© The Author(s) 2018. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Hepatic resection may be feasible for highly 
selected pancreatic and biliary tract cancer patients with 
a propensity towards improved outcomes and provide 
a chance for long term survival. The longer disease free 
interval between primary tumour and the liver metastases, 
response to the neoadjuvant treatment and other 
prognostic markers may also facilitate better selection 
of patients with more favourable tumour biology and 
prognosticate individual patient. 

Lee RC, Kanhere H, Trochsler M, Broadbridge V, Maddern G, 
Price TJ. Pancreatic, periampullary and biliary cancer with liver 
metastases: Should we consider resection in selected cases? World 
J Gastrointest Oncol 2018; 10(8): 211-220  Available from: URL: 
http://www.wjgnet.com/1948-5204/full/v10/i8/211.htm  DOI: 
http://dx.doi.org/10.4251/wjgo.v10.i8.211

INTRODUCTION
Hepatic metastases are 18 to 40 times more common 
than primary liver cancers[1]. Better understanding of 
tumour biology, improved techniques for liver resec­
tion[2,3] and multidisciplinary treatments have led to 
new algorithms for managing metastatic disease in 
the liver. For selected patients, surgical resection of 
liver metastases in colorectal cancer has shown 5-year 
survival rates as high as 40% to 71%[4-8] and for neu­
roendocrine tumours, the 5-year survival ranges between 
61% to 76% can be achieved[9-12]. Fewer studies have 
also shown benefit of liver resection in noncolorectal non-
neuroendocrine liver metastases with 5-year survival of 
36%[13-15]. Very similar long term outcome was recently 
reported after liver resection for non-colorectal non-
neuroendocrine liver metastases in an Australian setting[16]. 

There is existing evidence in literature including a 
national registry based study in Sweden which documents 
feasibility and benefit of hepatectomy for hepatobiliary 
(pancreas, gall bladder and cholangiocarcinoma, am­
pullary) liver metastases[17-25]. Prior reviews of gastric and 
oesophageal cancer have been published and suggest 
that in highly selected patients, prolonged survival can be 
achieved[26]. However, resection of liver metastases from 
other primary tumours still remains controversial because 
of the heterogeneity of the data and fewer patients are 
referred for assessment of resectability. 

Evolution of new neoadjuvant chemotherapy regimens 
has a significant potential to downstage cancers to 
potentially resectable state. This coupled with increased 
safety of liver resections has led to expansion of indications 
for patients being suitable for resection of metastatic 
disease, particularly in colorectal cancer[27-31]. Importantly 

significant advances have been made in systemic the­
rapy in recent times for hepatobiliary cancers with 
regimens such as infusional FU, leucovorin, oxaliplatin, 
and irinotecan (FOLFIRINOX) in pancreatic cancer having 
response rates over 30%[32]. Furthermore, staging of 
disease has improved greatly and therefore identifying 
oligometastatic disease, in particular isolated liver 
metastasis is far more accurate. With these changes 
in mind we undertook a review and analysed data in 
the literature related to the role of curative surgery for 
hepatic metastasis in periampullary, biliary and pancreatic 
cancers.

MATERIALS AND METHODS
A comprehensive literature search of MEDLINE, EMBASE 
along with Google Scholar was performed by using the 
following key words: Pancreatic cancer, biliary cancer, 
ampullary cancer, liver metastasis, metastasectomy, 
metastasis resection, pancreatoduodenectomy. The key 
words were identified either independently or in various 
combinations in order to retrieve the maximum number 
of relevant search results. Conference abstracts were 
also included due to limited studies available for analysis. 
Furthermore, the references of all selected articles were 
reviewed to identify any additional, potentially eligible 
studies. All the published studies conducted from 1996 
to 2017 were included in analysis. Heterogeneity of 
studies was evaluated by analyzing comparability of the 
following items: Number of patients, grade or stage of 
disease, type of surgery performed, type of adjuvant 
treatment applied.

Study inclusion criteria
All prospective or retrospective studies reporting out­
comes post liver metastasectomy for pancreatic and 
biliary tract cancer were included. The primary goal of 
this study was better evaluation of the safety and clinical 
efficacy of hepatectomy for synchronous and metachronous 
liver metastases of pancreatic and biliary cancer hepatic 
metastases. Outcome measures of interest included the 
post-operative mortality, median overall survival, 5-year 
survival rate and prognostic factors associated with survival.

Studies were restricted to those in English only and 
were excluded if outcome measures of interest especially 
survival data was not reported or could not be extracted. 
Studies limited to cell lines or animal models were also 
excluded from this review.

All studies meeting selection criteria were reviewed by 
the first and last author to determine eligibility. The data 
and studies available were too small and heterogeneous 
for a systematic review to be carried out (Figure 1).

RESULTS 
Pancreatic ductal adenocarcinoma
A total of 11 studies were identified with 281 patients. 
Four studies evaluated benefit of both synchronous and 
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metachronous liver resection while 7 studies included only 
synchronous liver resection. Morbidity rate varied from 
20% to 68%[33-38]. For patients with synchronous liver 
metastases, most common type of pancreatic resection 
was pancreatoduodenectomy (n = 125) followed by distal 
pancreatectomy (n = 75) and total pancreatectomy (n = 
27) and most common type of liver resection performed 
were atypical resection (n = 61), wedge resection (n = 
32) and segmentectomy (n = 25) with hepatectomy (n 
= 5) being less common. Synchronous liver resection 
had higher morbidity than metachronous liver resection 
(33%-45% vs 0%-21%)[39,40]. Common complications 
were infection, bleeding and pancreatic fistula. The 30 d 
post-operative mortality was between 0% to 9.1%[36-39]. 
Sixty percent of patients had disease recurrence in liver 
after curative resection[34,35] (Tables 1 and 2). A few 
case series have showed favourable results with regards 
to overall survival (OS). They have reported one-year 
survival rates of 36%-41% after synchronous resection 
of solitary liver metastases in patients with metastatic 
pancreatic cancer with proper patient selection[33,36,41]. 

In a recently published retrospective multi-center 
analysis of six European centers consisting of 69 pa­
tients[38], the 5-year survival was 0% in the non-resec­
tion group versus 5.8% in the group that underwent 
combined liver and pancreas resection (median OS was 
14.5 in resected group vs 7.5 mo in non resected group, 
P < 0.001). 

Some studies have reported a dismal survival of 5.6-8 
months for patients with adenocarcinoma of the pancreas 
who underwent synchronous liver resection[35,37,40,42]. 
Most of them died of recurrent disease within 12 mo of 
surgery[37,40]. Zanini et al[35] reported median disease free 
survival (DFS) of 5.2 mo for 11 patients with 57% having 
disease recurrence in liver. All patients had moderate or 
poorly differentiated pancreatic ductal adenocarcinoma 
(PDAC). Chemotherapy may play an important role in 
selection of patients for liver resection and also to down­
stage the tumour. Some series have suggested that 
response to neoadjuvant chemotherapy either radiological 
or biochemical (CA 19-9) may serve as a useful tool for 
careful selection of patients for aggressive surgery[34,39].

Crippa et al[34] reported an impressive median OS of 
36 mo for 11 patients who underwent surgical resection 
and 11 mo in chemotherapy only group (n = 116), similar 
to median OS seen in FOLFIRINOX group in ACCORD11 
trial[32]. In their study, patients were considered for 
liver metastasectomy only if they achieved complete or 
partial response after neoadjuvant chemotherapy. Seven 
percent had complete response and 37% had partial 
response to chemotherapy. The different chemotherapy 
regimen used were FOLFIRINOX, PEXG/PDXG: Cisplatin, 
capecitabine, gemcitabine plus either epirubicin (PEXG) 
or docetaxel (PDXG) and PEFG: Cisplatin, epirubicin, 
fluorouracil and gemcitabine.

In case series by Hackert et al[39], 85 out of 128 patients 
with liver metastases showed survival benefit of radical 
surgery with 5 year survival of 8.1%. Of these, 16% (n = 
20) received neoadjuvant and 57% (n = 73) completed 
adjuvant chemotherapy. 79.5% received gemcitabine, 
8.2% 5-fluorouracil and 12.3% other schemes. In a 
recent retrospective study[43], 24 out of 535 patients 
achieved complete radiological response of the liver 
metastatic lesions post neoadjuvant chemotherapy. The 
chemotherapy administered consisted of single-agent 
gemcitabine, combination of gemcitabine and nab-
paclitaxel or FOLFIRINOX regimen. 

Prognostic factors and patient selection
In general longer survival has been reported after resection 
of metachronous disease when compared to synchronous 
resection of liver metastases in pancreatic cancer and 
this may be a potential factor in patient selection[35,40,44]. 
Overall survival was better in metachronous group which 
was 11.4 mo against 8.5 mo for synchronous group[40].

Several case series determined prognostic factors 
associated with worse outcome however results differ. In 
some studies, independent predictors of OS for patients 
with metastatic pancreatic cancer included resection 
status, use of multiple agents of chemotherapy, reduction 
in CA 19-9 level less than 50% of baseline value and > 5 
liver metastases[34,38,43]. In contrast other studies have not 
confirmed that survival is influenced by tumour location 
(head/body/tail), size and number of liver metastases, 
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Records identified through MEDLINE, 
EMBASE and Google Scholar (n  = 4854)Identification

Screening
Records screened with inclusion and 
exclusion criteria (n  = 4854)

Eligibility
Full length article reviewed for 
eligibility (n  = 61)

Case reports, Systemic Reviews, 
Literature Reviewes, Non Human 
Studies, Non English studies, Studies 
before 1996 excluded (n  = 4793)

Studies included in the analysis (n  = 18)

Figure 1  Literature review.

Lee RC et al . Pancreatic, biliary tract liver metastasis



214

and 7 mo in non-curative resection group[50]. Fujii et al[46] 
reported an impressive survival of 3 years for patients 
with periampullary carcinoma (n = 7; cholangiocarcinoma 
n = 2, ampulla of vater n = 2, duodenal cancer n = 3) 
following liver resection who had longer interval between 
treatment of primary cancer with pancreatoduodenectomy 
and occurrence of solitary liver lesion. Some studies failed 
to show any survival benefit with hepatectomy for biliary 
tract cancers[37,45,49]. The median survival ranged from 5 
to 15 mo with 3 years survival rate of 6%[37] and 5-year 
survival rates lower than 20%[45] after liver resection. 

The only prospective study by Kurosaki et al[47] 
showed that hepatectomy for a solitary metastasis in 
distal common bile duct cancer and ampulla of vater 
cancer was associated with improved overall survival 
of 44.9% at 5 years compared to patients with unrese­
ctable liver disease with shorter survival rate of less 
than 2 years. 13 patients underwent liver resection for 

preoperative CA 19-9 levels and resection margin 
status[35,37,39,42].

Biliary tract and ampullary cancers
Eight studies were identified with 110 patients. Two 
studies evaluated synchronous resection of the primary as 
well as metastatic liver lesions[37,45], 2 studies only included 
staged resection in their analysis[46,47] while remaining 
3 studies evaluated efficacy of both synchronous and 
metachronous resection[13,48,49] (Tables 3 and 4). Few case 
series[46,48] have reported morbidity rate of 30%, infection 
being most common and post-operative mortality rate of 
1%-21%[37,45,48]. About 60%-70% had disease recurrence 
mainly in liver[46-48]. 

In a study from Japan, 10 out of 64 patients who 
underwent radical resection for gall bladder cancer with 
liver metastases, had median survival of 17.2 mo, in 
contrast to 4.4 mo in palliative surgery group (n = 12) 
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Table 1  Studies for pancreatic cancer

n Age No. of hepatic metastases Median size of liver metastases Chemotherapy Mortality rate

Hackert et al[39], 2017 85 60 96% had 3 lesions
         3 had > 3 lesions

31% had 1-2 cm
43% had < 1 cm

74% received Adjuvant 
gemcitabine or 5 FU

        2.90%

Crippa et al[34], 2016 11 65 (35-80)             10% had 1
28% had 1-5
61% had > 5

NA Neoadjuvant gemcitabine 
(14%), 30% gemcitabine + 

nab-paclitaxel while 66% had 
FOLFIRINOX, PEFG, PEXG or 

PDXG 

0

Tachezy et al[38], 2016 69 65 (31-83) 2 (1-11) NA Neoadjuvant gemcitabine 
in 4% or FOLFIRINOX in 

14%. Adjuvant in 80%, 80% 
got gemcitabine and 7% 

FOLFIRINOX

     1%

Zanini et al[35], 2015 15 55 (52-64) 2 (1-3) 
        60% had 1 lesion

2.2 cm (1.8-2.5) Adjuvant gemcitabine 0

Klein et al[33], 2012 22 57.5 (31-78) NA NA Adjuvant gemcitabine 0
Dünschede et al[40], 2010   9 55 (39-72) 3 (1-5) 3.5 (1-9) 0
Gleisner et al[37], 2007 17 64.7 ± 11.4 1 (1-1)      0.6 (0.3-1.2) 6 received 5FU or gemcitabine         9.10%
Shrikhande et al[36], 1996 11 65 (60-74) 2 (1-3) NA Adjuvant Gemcitabine or 5FU 

or radiation
0

5FU: Fluorouracil; FOLFIRINOX: Oxaliplatin, irinotecan, fluorouracil and leucovorin, cisplatin; PEXG: Gemcitabine plus capecitabine and epirubicin; 
PDXG: Capecitabine and docetaxel; PEFG: Epirubicin and fluorouracil; NA: Not available.

Table 2  Results by outcome for pancreatic cancer

N Median OS(mo) 95%CI N Median OS (mo) 95%CI P -value

Resection No resection
Positive studies
Hackert et al[39] 85 12.3 NA  
Tachezy et al[38] 69              14 10.8-18.2   69 7.5 4.9–10.2 < 0.001
Crippa et al[34] 11             39 116            11   < 0.0001
Klein et al[33] 22 16.6 NA  
Yamada et al[75] 11 10.1   28 6.8 NS
Shrikhande et al[36] 11 11.4   7.8-16.5 118 5.9          5.4-7.6   0.04
Negative studies
Zanini et al[35] 15   9.1 8.6-9.7 NA
Dünschede et al[40]   9  8 (4-16)    5  11 (10-12) 
Gleisner et al[37] 22   5.9  66 5.6  0.46
Takada et al[42] 11  6 (2-10)  33 3 (2-9)

NA: Not available; NS: Not significant.

Lee RC et al . Pancreatic, biliary tract liver metastasis
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metachronous liver metastases for adenocarcinoma of 
distal cholangiocarcinoma (n = 7) and adenocarcinoma 
of ampullary cancer (n = 6). In subgroup analysis, 
patients with solitary lesion, R0 resection and who 
received adjuvant chemotherapy consisting of cisplatin 
+ 5 fluorouracil or gemcitabine or S1 benefitted the 
most with longer overall survival. Whereas those with 
multiple hepatic lesions, R1 resection and did not receive 
adjuvant chemotherapy had early tumour recurrence and 
a short survival period of less than 2 years following the 
operation. The pattern of re-recurrence after hepatectomy 
was favoured the remnant liver. 

Prognostic factors and patient selection
In some studies resection of liver metastasis proved 
advantageous in a subset of patients with intestinal-type 
tumours compared to those with pancreatobiliary lesions. 
de Jong et al[48] analysed patients by tumour origin and 

by presentation (synchronous vs metachronous). Among 
the 40 patients in the study, 50% had pancreatic cancer (n 
= 20), with fewer patients having an ampullary (n = 10), 
duodenal (n = 5) or biliary (n = 5) tumour. 5-fluorouracil, 
gemcitabine and irinotecan based regimens was offered 
as neoadjuvant therapy to 7 patients and adjuvant 
treatment to 22 patients. Survival was affected by tumour 
origin. Specifically, patients with a pancreatobiliary 
tumour (i.e., pancreas or distal cholangiocarcinoma) had 
worse survival compared with patients with intestinal-type 
tumours (i.e., ampullary or duodenal); 23 mo vs 13 mo, 
respectively; P = 0.05; 3 years survival of 33% vs 8%). 
Post-operative mortality was only 5% in contrast to other 
studies.

Similar findings were reported by Adam et al[13] where 
in a cohort of patients with ampullary primary tumours 
that presented with metachronous liver disease, benefit
ted the most from resection with 5-year overall rate of 
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Table 3  Studies for biliary tract cancer

N Age (yr) No. and size of 
hepatic metastases

Treatment Median OS 
(mo)

Mortality 
Rate

Survival rate %

Kurosaki et al[47], 2011 Distal bile duct (n = 7) 
Ampullary cancer 

(n = 6)

65 ± 10 Median no = 2 (1-3)
Median size 3 cm 

(1.8-6 cm)

Adjuvant cisplatin + 5 
FU or gemcitabine or S1 

(n = 10)

Bile duct = 14 
Ampullary = 20 

- 5-yr = 44.9%

Bresadola et al[49], 2011 Gall bladder (n = 5)
Papilla of Vater (n = 3)

Biliary tract 
(n = 1)

56 (46-64) - - Gall bladder = 5 
(1-12) 

Papilla of Vater 
= 7 (5-71)

Biliary tract = 17

3%

de Jong et al[48], 2010 Ampullary 
(n = 10)

Duodenal 
(n = 5)

Biliary (n = 5)
Pancreas 
(n = 20)

63.0 ± 10.6 Median no 1(1-5) 
and median size 0.7 

(0.2-5.9)

Neoadjuvant 
chemotherapy 

(pancreatic n = 4 
ampullary n = 2 
duodenal n = 1)

Adjuvant chemotherapy 
n = 22 (55%)

Gemcitabine (n = 14) 
5-fluruoracil (n = 4), 
cyclophosphamide 

(n = 2) Combination 
irinotecan 

(n = 3)

Intestinal type = 
23

Pancreatobiliary 
= 13 

5% 3-yr survival
Intestinal tumours 

= 33%
Pancreatobiliary 

tumours = 8%

Wakai et al[45], 2008 Extrahepatic 
cholangiocarcinoma; 

adeno- carcinoma 
(n = 2)

Gall bladder; adeno-
squamous (n = 1)

63 (35-79) - - Bile duct = 8 
and 15

gall Bladder = 9 

21% 5 yr = Extra hepatic 
12% 

Gall bladder 9%

Gleisner et al[37], 2007 Ampullary (n = 1) 
Duodenal (n = 2)

Distal bile duct (n = 2)
Histology 

Adenocarcinoma

65(53–82) Median no = 1 and 
median size 0.6 cm 

(0.3-1.2)

FOLFIRI given to 
duodenal cancer 

9.9 9.10% 3 yr = 6.7%

Adam et al[13], 2006 Ampullary (n = 15)
Pancreatic (n = 41)

Gallbladder (n = 23)
Biliary (n = 5)

53 (10-87) - - Ampullary = 38 - 5 yr Ampullary = 
46%

The entire cohort = 
27%

Fuji et al[46], 1999 Bile duct (n = 2)
(adenocarcinoma)
Ampulla of vater

 (n = 2) 
Duodenal cancer

 (n = 3)

58 (36-67) Median no = 1 - 20 - 3 yr = 28%

Lee RC et al . Pancreatic, biliary tract liver metastasis



Table 4  Results by outcome for biliary tract cancer
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46% compared to those with pancreatic cancer with 5-year 
survival rate of 27%. For biliary tract cancers, survival was 
not affected by number or size of liver metastases and 
disease presentation (synchronous or metachronous)[48] 
but tumour origin had a major effect on long-term 
outcome[13,48]. Survival benefit was seen in patients with 
longer duration of disease free survival between primary 
surgery and occurrence of solitary liver lesion[13,46], with R0 
resection and received chemotherapy[47].

Systemic therapy in the future
Recent progress in systemic therapy may play a role in 
increasing surgical options. In particular for pancreatic 
cancer response rates have increased from under 10% 
to now over 30% in some trials. FOLFIRINOX[32] and 
gemcitabine with nab paclitaxel[51] have substantial 
activity in metastatic PDAC with response rate of 31% 
and 23%. Furthermore, these regimens may convert a 
substantial number into resectable tumours. Few case 
series have demonstrated efficacy of these regimen in 
locally advanced and borderline resectable pancreatic 
cancer[52,53]. With FOLFIRINOX, overall response rate 
reported range from 30% to 50%[54,55], resection rates 
40%-50%[56-58] with 40%-90% having R0 resection[57-59]. 
In similar patient groups gemcitabine and nab paclitaxel, 
has a response rate of 30%[60,61] with resection rate of 
56% and R0 resection rate of 80%[61].

New treatment modalities are being evaluated using 
genomics-driven precision medicine for advanced pan­
creatic ductal carcinoma. COMPASS is a prospective study 
which showed that patients with an “unstable” genomic 
subtype responded well to m-FOLFIRINOX while tumours 
that displayed basal-like RNA expression signature were 
chemotherapy resistant[62]. Pancreatic cancer tissues have a 
higher expression of CD40 as compared to adjacent normal 
tissues. A combination of CD40 agonist antibody with 
gemcitabine showed tumour regression in advanced PDAC 
with liver metastasis[63].

Similarly in biliary tract cancer, gemcitabine and cisplatin 
is now the treatment of choice in metastatic setting with 
response rate of 36%[64]. A retrospective analysis also 
evaluated the activity of gemcitabine-platinum-based 
regimen in 37 locally advanced gall bladder cancer patients 

showing an overall response rate (ORR) of 67.5% with 17 
patients (46%) that underwent R0 resection[65]. 

Unlike pancreatic cancer, clinical data have suggested 
an encouraging future for targeting checkpoint pathways 
in biliary tract tumours[66]. A phase 1b trial using PDL1 
inhibitor monotherapy for PDL1 positive advanced biliary 
tract cancers (BTC) demonstrated modest antitumor 
activity with an overall response rate of 17.4% with 4 
patients having a partial response[67]. An additional group 
of BTC with mismatch-repair deficiency have shown 
impressive durable responses with checkpoint inhibitor 
therapy in a phase 2 study. Four cases of BTC had an 
objective response in 71% and PFS in 67% of these 
patients to pembrolizumab[68]. There are clinical trials that 
are using combination immunotherapy or immunotherapy 
with chemotherapy in advanced biliary tract cancers. Like 
pancreatic cancer, genomic alterations in BTC may serve 
as biomarkers in predicting response to chemotherapy and 
immunotherapy[69].

Potential biomarkers
Development of more efficacious approaches for pan­
creatic cancer treatment would require identification of 
biomarkers that can predict the response and toxicity to 
various therapeutic agents. In this regard, the predictive 
value of CA 19-9 was demonstrated in a retrospective 
cohort study[39]. It was suggested that CA 19-9 predicts 
resectability as well as survival in PDAC patients. Highly 
elevated preoperative or increasing postoperative CA 
19-9 levels were associated with low resectability and 
poor survival rates. Recently, pharmacogenomics profiling 
of circulating tumour and invasive cells (CTICs) isolated 
from patients with PDAC was evaluated as a predictor of 
tumour response, progression, and resistance[70].

As 95% of PDACs harbour KRAS mutations (mKRAS), 
circulating tumour DNA (ctDNA) has potential utility in 
this setting. Recent study demonstrated that positive 
ctDNA KRAS in metastatic disease has been associated 
with lower PFS and OS[71]. In a study by McDuff et al[72], 
undetectable preoperative ctDNA following neoadjuvant 
treatment for locally advanced pancreatic cancer is 
associated good surgical outcome. This approach is worthy 
of further study also in stage 4 setting for incorporating 
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N Median OS (mo) 95%CI N Median OS (mo) 95%CI

Resection No resection or palliative surgery

Positive studies
Fujii et al[46]   7 20 NA
Kurosaki et al[47] 13  28-60    9  6-12
Niguma et al[50] 10    17.2  12 4.4
de Jong et al[48]   8 17-19    7                  7 < 0.01
Adam et al[13] 15 38  NA
Negative studies
Gleisner et al[37]   5      9.9                   6     0.43
Wakai et al[45]   3   9  NA
Bresadola et al[49]   7 15  NA

NA: Not available.
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origin tumour was accompanied by improved survival 
after surgery as compared with that from pancreatobiliary 
tumour with an impressive 5-year overall rate of 46%. 
This needs to be interpreted with caution due to small 
study population in each study. However this finding 
seems to reflect the differences in the behaviour of the 
primary tumour with periampullary cancers having better 
prognosis than pancreatic cancers. Promising outcomes 
of conversion pancreatectomy for locally advanced 
pancreatic cancer has been reported with better 
treatment regimens consisting of either chemotherapy or 
immunotherapy or combination and this may be a major 
change in the future. Multi-institutional prospective trials 
are required to fully delineate the potential therapeutic 
utility and operative indications of liver metastasectomy 
in the setting of modern interdisciplinary management of 
hepatobiliary tract tumours. The use of neoadjuvant and 
adjuvant chemotherapy with FOLFIRINOX or combination 
of gemcitabine and nab Paclitaxel for pancreatic cancer 
and with cisplatin and gemcitabine for gall bladder, 
cholangiocarcinoma and ampullary cancer in setting of 
synchronous or metachronous liver metastases should be 
standardized to avoid confounding results.

The disease free interval between primary tumour 
diagnosis and the discovery of a metachronous liver 
metastases and response to the neoadjuvant treatment 
may also facilitate the selection of patients with more 
favourable tumour biology and prognosticate individual 
patient. Incorporation of genomic profiling in clinical practice 
should be carried out for improved patient stratification 
and treatment selection. Furthermore the use of liquid 
biopsies and assessment of ctDNA may have a major role 
here in allowing selection of patients with the lowest risk 
of systemic involvement being considered for surgical 
intervention.

Hepatic resection is safe and can be effective, with 
outcomes mainly dependent on primary tumour site and 
histology. Hence a decision for a resection must be made on 
a highly individual basis and is multifactorial, including the, 
age, performance status, favourable tumour biology, valid 
prognostic markers, local resectability patient preference 
and the individual risk of complications. Application of a 
possible statistical model based on key prognostic factors 
may provide further guidance for better patient selection 
for curative liver resection by predicting long-term survivals. 
Further prospective, adequately powered studies with 
appropriate control arms are warranted for external 
validation of existing prognostic markers for more accurate 
selection, stratification of patients for these procedures and 
confirm the benefit of hepatic metastasectomy for selected 
group of patients. 

ARTICLE HIGHLIGHTS
Background
Hepatic metastasectomy is well established for colorectal and neuroendocrine 
cancer with survival benefit. The overall prognosis for advanced pancreas and 
biliary tract cancers remains dismal. The resection of the primary tumour and 
synchronous liver metastases is not recommended under current national and 
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ctDNA with the goal of improving patient selection for 
surgery.

DISCUSSION
The resection of the primary tumour and synchronous 
liver metastases is not recommended under current 
national and international guidelines for the treatment of 
PDAC and survival data at this time for hepatic resection of 
metastatic pancreatobiliary adenocarcinomas is mixed. 

PDAC represents one of the most aggressive tumours 
with a poor prognosis with 5-year survival of 1% in stage 4. 
The liver is the most common site of metastatic disease[73]. 
Currently, the standard of care for PDAC patients with 
stage Ⅳ disease is systemic therapy with palliative intent. 
Surgical resection is hardly ever considered. 

The studies on the surgical management of PDAC liver 
metastasis are all retrospective studies involving a small 
number of patients without well-defined indications for 
resection. The analysed groups were heterogeneous and 
information on parameters, such as the general condition 
of the patients, comorbidities, tumour-related symptoms 
and quality-of-life were also lacking. Few studies lacked 
control groups. In few case series of liver metastasectomy, 
the median overall survival was comparable in the 
patients who under underwent liver resection to that 
achieved with the standard chemotherapy regimen for 
stage 4 PDAC without surgery.

Regrettably, most studies were conducted long time back 
and did not include chemotherapy as part of neoadjuvant 
strategy. Also most studies did not include details of 
utilized chemotherapy regimens and the combination of 
FOLFIRINOX and metastasectomy has yet to be evaluated. 
The significantly higher response rate of this regimen and 
the increasing experience of its use in down-staging prior to 
resection may see a greater role for selected liver resection.

Despite these limitations, the data inferred from all 
the trials suggests that hepatic resection can be safe and 
may be appropriate for highly selected PDAC patients with 
a propensity towards improved outcomes and provide a 
chance for long term survival. A longer survival has been 
reported for patients who underwent curative intent surgery 
after neoadjuvant gemcitabine and with use of FOLFIRINOX 
or combination of gemcitabine and nab Paclitaxel, better 
response rate can be achieved with promising results as 
demonstrated in in the setting of locally advanced PDAC. 
Bile duct cancer and gallbladder cancer are aggressive 
diseases with poor prognosis with median survival time of 
8-11 mo with chemotherapy in advanced setting[64,74]. 

The evidence to support liver resection for biliary tract 
tumour is even more limited due to the paucity of cases 
of surgical treatment of biliary carcinoma, the diversity 
of surgical procedures and the surgical outcomes of the 
procedure have not been adequately analysed. In all the 
studies, there was no defined control group and lack of 
standard chemotherapy may have impacted long term 
outcome.

Adams et al[13], Kurosaki et al[47] and de Jong et al[48] 
revealed that liver metastasis from duodenal or ampullary-
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international guidelines for the treatment of stage 4 pancreatobiliary cancer and 
survival data at this time for hepatic resection under such circumstances is mixed.

Research frontiers 
The studies on the surgical management of pancreatobiliary liver metastasis 
are all retrospective studies involving a small number of patients. There are 
inconsistent results with regards to benefit of liver metastasectomy on overall 
survival. Hence why we conducted extensive literature review to analyse and 
consolidate findings from all the studies to evaluate the safety and feasibility of 
liver metastasectomy in setting of stage 4 pancreatic and biliary tract cancers. 

Research Innovations 
This paper showed that resection of liver metastases in pancreatic and biliary 
cancers may provide survival benefit without compromising safety and quality of 
life in a very select group of patients. Patients with metachronous liver metastases 
and with good response to neoadjuvant chemotherapy derived the most benefit. 
However most studies included in our review were conducted long time back and 
did not include chemotherapy as part of neoadjuvant strategy or used biomarkers 
to select patients. Evolution of new neoadjuvant systemic treatment such as 
FOLFIRINOX and immunotherapy may have significant potential to downstage 
cancers to potentially resectable state. This coupled with increased safety of liver 
resections and discovery of potential biomarkers can aid in better population 
selection for resection of metastatic disease under such circumstances, with hope 
to improve the survival outcome.

Research perspectives
Our review highlights the need for multi-institutional prospective trials to fully 
delineate the potential therapeutic utility of liver metastasectomy for hepatobiliary 
tract tumours in era of modern systemic treatment and for further validation of 
prognostic markers used for patient selection. Comprehensive genomic profiling 
and use of ctDNA should also be considered for improved patient stratification 
and treatment selection. 
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