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Abstract
Pancreatic cancer with synchronous liver metastasis has an extremely poor prognosis, and surgery is not recommended for such
patients by the current guidelines. However, an increasing body of studies have shown that concurrent resection of pancreatic
cancer and liver metastasis is not only technically feasible but also beneficial to the survival in the selected patients. In this review, we
aim to summarize the short- and long-term outcomes following synchronous liver metastasectomy for pancreatic cancer patients,
and discuss the potential criteria in selecting appropriate surgical candidates, which might be helpful in clinical decision-making.
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Introduction

Pancreatic cancer (PC) is a lethal digestive system malignancy

with a dismal 5-year survival rate of 9%.1 More than half of the PC

patients are detected with distant metastases, of which liver is the

most common site, accounting for 37%-41.9% of the initially

diagnosed cases.2,3 PC patients with liver metastasis suffer from

an extremely poor prognosis with a 5-year survival rate less than

1% and median overall survival (OS) of only 5 months.4 Cur-

rently, systemic chemotherapy is the optimal choice for most

metastatic patients, and surgery is not recommended in the regular

clinical practice by the guidelines. However, surgical resection of

the liver metastasis has shown a significant improvement in the

long-term survival for colorectal cancer, neuroendocrine tumor,

and gastric cancer, which was also “neglected” in the previous

treatments for these malignancies.5-7 Here we aim to discuss the

role of surgery in PC patients with synchronous liver metastasis

by reviewing the recent literature.

The Short- and Long-Term
Outcomes Following Synchronous
Liver Metastasectomy

The feasibility of synchronous pancreatectomy and hepatect-

omy for metastatic PC has been verified in the most previous

reports with mortality rates < 5% (Table 1).8-13 But Gleisner

et al.14 reported that the 30-day postoperative mortality was up

to 9.1% in the patients who underwent synchronous liver

metastasectomy for periampullary or pancreatic adenocarci-

noma. This was significantly increased compared with 4.5%
in the non-metastatic patients who underwent surgical resec-

tion, as well as 3% in the patients who underwent palliative

bypass. Takada et al.15 observed the same high mortality in an

earlier retrospective study, implying the potential risks of the

combined surgery should be carefully evaluated even with the

advancements in surgical techniques and perioperative

managements.
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The postoperative morbidity rates varied greatly in the

published studies.24 Tachezy et al.17 reported the highest

morbidity rate of 68% for synchronous resection by analyz-

ing liver metastatic PC cases from 6 European pancreas cen-

ters, which was significantly elevated compared with that in

the non-resected patients but comparable to the published

data on patients with pancreatic resection only. In the study

including the most synchronous resection cases, Andreou

et al.22 reported the overall morbidity rate of 50% and major

morbidity rate of 16%. Many factors, such as the patient

conditions, resection extents, and surgeon techniques, could

affect the complications following pancreatectomy alone or

combined with hepatectomy. The majority of the previous

studies on the synchronous resections for liver metastatic

PC indicated that the postoperative morbidity rates were

acceptable in comparison to the internal control groups and

the reported data.

The survival benefit of PC patients with liver metastasis is

the major concern for surgeons to make therapeutic deci-

sions. The median OS following synchronous liver metasta-

sectomy and pancreatectomy for PC ranged from 5.9 to

15.7 months in the literature.14,18 After analyzing 14 cases,

Dünschede et al.10 found that the median survival of the

patients who underwent concurrent resection was not superior

to that of those receiving chemotherapy (8 vs. 11 months).

Thus, the authors did not recommend the synchronous resec-

tion of PC and liver metastasis. Disappointing survival out-

comes following synchronous resection brought about the

similarly negative conclusions in some other studies as

well.15,16,25 But Tachezy et al.17 took a different view by the

analysis of 69 cases. They showed that patients who under-

went combined pancreatic and hepatic resection obtained the

notably improved OS compared with the unresected patients

(14.5 vs. 7.5 months, P < 0.001), with acceptable morbidity

and mortality. Likewise, in the other 2 studies containing 76

and 62 synchronous resected cases, the 5-year OS rates were

up to 7% and 8.1%, respectively.19,22 Concurrent surgical

resection for PC patients with liver metastasis has been sup-

ported by an increasing number of surgeons, particularly for

the highly selected cases. So, the current challenge may turn

to how to select suitable surgical candidates.

Selection of Candidates for Synchronous
Liver Metastasectomy

Though the morbidity and mortality following synchronous

pancreatectomy and hepatectomy should be well evaluated,

survival benefit from this combined surgery is more important

be assessed when selecting cases. Quite a few studies reported

the potential risk factors impacting the long-term survival of

liver metastatic PC patients, including the liver metastatic num-

ber, neoadjuvant chemotherapy, tumor biomarker level, and so

on.26 Thus, these factors could be the major concerns when

evaluating appropriate surgical candidates.

Burden of Liver Metastasis

Tumor burden predicts the prognosis of patients with meta-

static malignancies. An early systemic review performed by

Michalski et al.27 indicated that the long-term survival in PC

patients who underwent concurrent resection for one or few

liver metastases was comparable to the cases without evidence

of metastasis. Recently, Tachezy et al.17 considered that PC

patients with a small metastatic tumor burden could benefit

from this aggressive surgery even without preoperative che-

motherapy, on account of the result that the median OS in the

patients with isolated liver metastasis (n ¼ 65) was greatly

prolonged in comparison to that in the patients with� 2 metas-

tases (n ¼ 73) (11.6 vs. 5.6 months, P < 0.005). Zanini et al.16

believed that both the number of liver metastases (single vs.

multiple) and the diameter of the largest metastatic lesion

(< 2 vs. � 2 cm) had detrimental effects on the survival. But

in the study of liver oligometastatic PC undergoing curative

resection, Hackert et al.19 showed that neither the number (1 vs.

2 vs. � 3, P ¼ 0.589) nor the size of liver metastases (< 1 vs. �
1 cm, P ¼ 0.713) had an influence on the OS. Similar analysis

conducted by Andreou et al.22 also demonstrated that the num-

ber of liver metastases (1 vs. 2-5, P¼ 0.922) was not associated

with the OS in the oligometastatic patients who received syn-

chronous resection. The above evidence may suggest that oli-

gometastasis, a clinical state between localized and widespread

metastatic disease, could be a potential criterion for selecting

surgical candidates. The further key point is how to accurately

define “oligometastasis” for PC patients, which was initially

described as metastases limited in number and concentrated to

a single or limited organs by Hellman and Weichselbaum28

in 1995.

Neoadjuvant Chemotherapy

Neoadjuvant chemotherapy has been paid much attention to in

the borderline resectable and resectable PC for its potential

advantages: degrading tumor stage to improve resection rate,

eliminating micrometastasis to prevent early recurrence, and

guiding postoperative chemotherapy.29,30 Though neoadjuvant

chemotherapy for metastatic PC patients was explored much

less, some recent studies have shown promising results. Wright

et al.20 reported 23 metastatic patients (liver metastasis, n¼ 16)

who underwent pancreatectomy with or without metastasect-

omy (liver metastasectomy, n ¼ 9) after favorable response to

chemotherapy. The study indicated that the median OS from

surgery and disease-free survival (DFS) and OS from diagnosis

were 18.2, 8.6 and 34.1 months, respectively. Crippa et al.21

also reported 11 liver metastatic PC patients who underwent

either primary or combined resection following complete or

partial response to chemotherapy, and these patients obtained

significantly longer OS than the liver metastatic cases receiving

palliative chemotherapy (n ¼ 116) (39 vs. 11 months,

P < 0.0001) and those without resection after partial response

(n ¼ 42) (39 vs. 12 months, P < 0.0001). A more recent study

from Frigerio et al.31 showed that the OS and DFS for
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synchronous liver metastatic PC patients who underwent pan-

createctomy after downstaging following chemotherapy

(n ¼ 24) were up to 56 months and 27 months, respectively,

which seemed to be even better than the prognosis of many

non-metastatic resected patients. These favorable results

affirmed the positive effects of neoadjuvant chemotherapy in

selecting potential patients who could benefit from the opera-

tion. Yet, it is necessary to conduct large-scale prospective

studies since the current viewpoints were drawn from the lim-

ited retrospective case reports or case series. Furthermore, the

chemotherapy regimen, efficacy assessment, and surgical inter-

vention timing need to be clarified in detail.

Tumor Markers

Serum carbohydrate antigen 19-9 (CA19-9) has been a useful

marker in the evaluation of resectability and prognosis for

resectable and borderline resectable PC with different cut-off

points, which implies its potential value in selecting suitable

metastatic PC candidates for surgical resection.32-34 Crippa

et al.21 reported that CA19-9 reduction < 50% of baseline level

after chemotherapy was an independent risk factor of OS in the

liver metastatic patients following resection. They thought that

major biochemical response (CA19-9 decrease > 90%), as a

complementary evaluation to the radiologic response, should

be a required condition for surgery. Carbohydrate antigen 125

(CA125) was also reported as an important biomarker for syn-

chronous liver metastatic PC by Shi et al.18 They found that this

marker could be used not only in the evaluation of resectability

for synchronous liver metastasis but also in the prognostic

prediction following this combined resection, indicating its

supportive value in Lewis-negative individuals, who secrete

very little CA19-9.

Pancreatic Cancer Location

Recently, Yang et al.23 retrospectively analyzed their

single-center experience of 23 liver oligometastatic PC cases

with synchronous resection. They showed that the OS of

patients with pancreatic head cancer who underwent synchro-

nous resection did not differ from that of the systemic che-

motherapy counterparts (6.9 vs. 5.6 months, P ¼ 0.75),

whereas patients with pancreatic body/tail cancer undergoing

synchronous resection had improved OS compared with those

receiving chemotherapy (16.8 vs. 8 months, P ¼ 0.03). But

controversial results could be discovered in an early study.

Tachezy et al.17 reported that the pancreatic head cancer had

better median OS in liver oligometastatic patients who received

concurrent resection than in those requiring no resection

(14.5 vs. 7 months, P < 0.001), whereas no difference existed

in the OS between resection and non-resection patients with

oligometastatic pancreatic body/tail cancer (14 vs. 12 months,

P ¼ 0.198). It was hard to judge whose conclusions were more

persuasive since the 2 studies not only adopted distinct inclu-

sion criteria and therapeutic strategies, but also reviewed rela-

tively few cases. Given the surgical risk and postoperative

quality of life, pancreatic body/tail cancer with oligometastasis

still be a prior choice for surgery.

To date, no prospective research with regard to synchronous

resection of liver metastatic PC has been published. Several

previous studies mentioned their general indications of hepa-

tectomy, but these indications might not be of great referential

value in selecting the suitable cases (Table 1). Currently,

2 ongoing studies could be found in the ClinicalTrials.gov

database, both of which take liver metastases� 3 as a resection

criterion (Table 2). In addition, Yu et al focus on the role of

chemotherapy in screening the potential candidates in a large

Table 2. Ongoing Clinical Studies on Synchronous Resection for PC With Liver Metastasis.

Researcher Country
Estimated
participant Major criteria of hepatectomy Primary outcome Secondary outcome

Zani et al United States 15 1. Suitable candidate for surgery
2. Liver metastases � 3

1. 90-day
mortality

2. Disease
progression

3. Overall survival

1. Postoperative length of stay
2. Frequency of pancreatic

leak
3. Readmission to hospital
4. Margin status
5. Lymph node status
6. Time to adjuvant therapy
7. Operation room time
8. Intraoperative estimated

blood loss
Yu et al China 300 1. ECOG 0 -1

2. Liver metastases � 3
3. No extrahepatic metastases
4. Resectable primary and metastatic tumor
5. No new metastasis after chemotherapy
6. � 50% reduction of tumor maker after

chemotherapy
7. No contraindication of operation

Real overall
survival

1. Overall survival
2. Life quality score
3. Postoperative morbidity
4. Postoperative mortality

ECOG, Eastern Cooperative Oncology Group; PC, pancreatic cancer.
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cohort of 300 estimated participants, which deserves to look

forward to.

Conclusion

A growing body of evidence supports the role of synchronous

resection in the selective PC patients with liver metastasis. But

no consensus has been successfully reached for selecting

appropriate surgical candidates. The current major concerns

on patient selection include the metastatic tumor burden, che-

motherapeutic efficacy, tumor marker level, as well as candi-

dates’ health condition. We think liver oligometastatic PC

patients, achieving major radiological and biochemical

responses to neoadjuvant chemotherapy, could be suitable for

further resections, particularly for whose primary tumor

located at the pancreatic body/tail. All the previous results

regarding surgery in the liver metastatic PC came from retro-

spective studies, where the included cases were quite limited

and highly heterogeneous. Registry studies, especially with

nationwide cooperation, should be able to provide a mass of

patients for more efficient analysis before starting randomized

controlled trials.

Abbreviations
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