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ABSTRACT
Pancreatic cancer remains one of the most aggressive neoplasms affecting people worldwide, with lower
than one year rates of survival, especially if metastatic disease is encountered. In such cases palliative
chemotherapy has been proposed, but the overall prognostic remains extremely poor. Meanwhile, in certain
cases, spectacular response to chemotherapy has been observed, with significant reduction and even disappearance of the liver lesions. In this respect, attention was focused on establishing whether surgery might
improve the outcomes in such cases. This is a literature review of the largest studies conducted on this issue.
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Abbreviations
CA 19-9 = Carbohydrate antigen 19-9

INTRODUCTION
Pancreatic adenocarcinoma represents one of
the most aggressive digestive malignancies affective people worldwide due to its biological aggressiveness; meanwhile, a significant number of patients will present metastatic lesions from the

moment of the initial diagnostic, the liver being one
of the most commonly affected viscera [1]. In such
cases the overall prognostic remains very poor even
if chemotherapy is associated. In order to increase
the lifespan of these patients, recent studies of medical oncology recommended association between
gemcitabine and other chemotherapeutic agents
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such as capecitabine, epirubicin, cisplatin, docetaxel, fluorouracil, oxaliplatin, irinotecan or epirubicin; therefore, after the administration of combined regimens of chemotherapy, the one year
overall survival increased from 20% to 35-48%,
bringing in this way a new hope for this subset of
patients [2,3]. Meanwhile, metastatic to liver cases
reported in certain cases significant remission of
the disease, hepatic metastases being significantly
reduced and even disappearing after the administration of these combinations of chemotherapeutic
drugs [4]. In this respect, attention was focused on
studying whether surgery might improve the outcomes of these patients.

STUDIES CONDUCTED ON THE ISSUE OF
LIVER RESECTION FOR SYNCHRONOUS
PANCREATIC CANCER WITH HEPATIC
METASTASES
Initially it has been stated that synchronous resection of pancreatic carcinoma and liver metastases is not recommended in the international guidelines for pancreatic cancer patients [5]. However,
isolated reports came to demonstrate that in certain
cases significant benefit in terms of survival might
be achieved [5-8]. In this respect, the issue of resection for liver metastases in pancreatic cancer was
further widely investigated [9].
The first study which investigated the benefit of
survival in patients submitted to neoadjuvant
chemotherapy followed by resection was conducted by Crippa et al. and published in 2016 [4]; in this
study the authors included 127 patients with pancreatic adenocarcinoma and liver metastases submitted to neoadjuvant chemotherapy followed by
resection; the main inclusion criteria were represented by resectable or borderline resectable pancreatic tumor in association with a significant biochemical response and complete or major response
in regard to liver metastases; according to these
authors major biochemical response was defined
by a serum level decrease of CA 19-9 with more
than 90% when compared to the values reported
before chemotherapy while major imagistic response was defined by the presence of a single liver
metastasis at the end of chemotherapy. Preoperatively, only 10% of cases were diagnosed with
unique liver metastases. After ending the neoadjuvant chemotherapy, 19 cases were considered as
candidates for surgical resection, 9 cases presenting
complete response and the other 10 cases being
considered as having partial radiologic response (a
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single liver metastasis being found at the time of
restaging); meanwhile, 7 out of the 19 cases were
further excluded due to the evidence of additional
peritoneal or hepatic metastases at magnetic resonance imaging or at positron emission tomography
or due to the rapid increase of serum CA19-9 during the first month after ending the neoadjuvant
chemotherapy. Finally, among the 12 cases submitted to surgery, in one case intraoperatively peritoneal metastases were found and therefore resection
was no longer tempted while in the remaining 11
cases surgery with curative intent was considered
as feasible. The median overall survival rate of the
cohort of 127 patients was of 11 months, being significantly influenced by the type of neoadjuvant
chemotherapy (single agent versus multiple chemotherapeutic agents), and association of surgical
resection, biochemical response and by the number
of liver metastases. Meanwhile, the authors underlined the fact that surgically treated patients reported a median overall survival of 39 months versus
11 months in the remaining 116 patients (p =
0.0001) [4].
Similarly to this study, the Chinese authors conducted by Wei et al. created a prospective randomized multicenter phase III trial; in this trial the
authors included oligometastatic pancreatic cancer
patients, oligometastatic disease being represented
by less than 3 hepatic lesions; according to prior
studies the authors expected a 30% conversion rate
The study was initialized in July 2018 and is expected to end within five years, the main outcomes
being represented by overall survival, quality of
life score, postoperative morbidity and mortality
[10].
A similar conclusion to Crippa’s study was also
presented by the Japanese authors conducted by
Niguma et al. [11]; in their paper the authors included 64 patients with biliary tract or pancreatic
cancers and liver metastases submitted to surgery.
Among these cases the authors reported 19 pancreatic adenocarcinoma, 21 intrahepatic cholangiocarcinoma, nine extrahepatic cholangiocarcinomas, 12
gallbladder carcinomas and three ampullary carcinomas. The authors further grouped these patients
in two groups – pancreatic carcinoma group and
non-pancreatic carcinoma group and demonstrated
that the overall survival was of 12.3 months in the
first group and 1.6 months in the second group.
Meanwhile, in the pancreatic group there were two
long survivors (with a reported survival higher than
30 months), both cases reporting a significant response to chemotherapy. Therefore, the authors
concluded that in pancreatic adenocarcinoma with
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liver metastases surgery should be reserved only
for the high responders to chemotherapy patients
[11].
Maybe the largest study published so far on this
issue was conducted by Andreas Andreou at Campus Charité Mitte and Campus Virchow Klinikum,
Charité – Universitätsmedizin Berlin. The study included 76 patients submitted to synchronous pancreatic and liver resection for pancreatic adenocarcinoma with liver metastases. After a median
follow-up period of 130 months the authors reported a one year, three year and five year survival rate
of 41%, 13% and 7% respectively. In univariate
analysis poorer survival was associated with the
type of pancreatic resection, the necessity of association of superior mesenteric artery resection, T4
stage, positive resection margins on the liver metastases specimen, positive lymph nodes, poorly
differentiated tumors, and the absence of neoadjuvant/adjuvant chemotherapy; meanwhile in multivariate analysis the tumoral degree of differentiation, positive resection margins at the level of the
liver metastases and the absence of neoadjuvant/
adjuvant chemotherapy. During the follow-up period recurrence was encountered in 57 cases and consisted of new liver metastases (in 42 cases), local
recurrences (in 8 cases), lung metastases (in other 8
cases) and probably lymph node metastases (in 4
cases). Meanwhile, among patients experiencing
longer than three or five year survival the location
of the recurrent disease, if any, was unanimously
represented by liver [12]. These data come to
demonstrate once again that, in selected cases, a
significant benefit in terms of survival might be
achieved in pancreatic cancer patients with liver
metastases especially if negative resection margins
are achieved and if perioperative chemotherapy is
associated. In the meantime, the German authors
also underlined the necessity of adjuvant chemotherapy in order to eradicate the circulating cells
present in the systemic blood flow after resection
and which might be responsible for the development of early hepatic recurrence [12].
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THE ROLE OF LIVER DIRECTED THERAPIES
IN METASTATIC PANCREATIC CANCER
Other authors went further and investigated the
effectiveness and safety of liver directed therapies
in cases presenting hepatic metastases with pancreatic origin. Among these therapies radiofrequency
ablation, transarterial chemoembolization and selective internal radiation therapy were the most
widely investigated [13-18]. However, it should
not be omitted the fact that in certain cases after
performing such conservative therapies for liver
metastases from pancreatic adenocarcinoma recurrence might develop after a shorter interval and iterative procedures or systemic chemotherapy might
be needed in order to control the disease [18].

CONCLUSIONS
Although data regarding the role of surgery for
pancreatic adenocarcinoma liver metastases is
scarce, preliminary results presented so far come to
sustain the efficacy of the method in selected cases;
therefore, it seems that the best results are to be expected among cases with well differentiated tumors
and good response to neoadjuvant chemotherapy.
In the meantime, association of adjuvant chemotherapy seems to be salutary in order to decrease
the risk of early recurrence due to the presence of
circulating tumoral cells. However, larger studies
are still needed and the results of the ongoing trials
are expected in order to establish clear treatment
guidelines for pancreatic cancer liver metastases
patients.
Acknowledgement
This work was supported by the project entitled
„Multidisciplinary Consortium for Supporting the
Research Skills in Diagnosing, Treating and Identifying Predictive Factors of Malignant Gynecologic
Disorders”, project number PN-III-P1-1.2-PCCDI2017-0833.

references
1. Hidalgo M, Cascinu S, Kleeff J et al. Addressing the challenges of
pancreatic cancer: future directions for improving outcomes.
Pancreatology. 2015;15:8-18.
2. Conroy T, Desseigne F, Ychou M et al. FOLFIRINOX versus
gemcitabine for metastatic pancreatic cancer. N Engl J Med.
2011;364:1817-1825.
3. Reni M, Cordio S, Milandri C et al. Gemcitabine versus cisplatin,
epirubicin, fluorouracil, and gemcitabine in advanced pancreatic

cancer: A randomised controlled multicentre phase III trial. Lancet
Oncol. 2005;6:369-376.
4. Crippa S, Bittoni A, Sebastiani E et al. Is there a role for surgical
resection in patients with pancreatic cancer with liver metastases
responding to chemotherapy? Eur J Surg Oncol. 2016;42:1533-1539.
5. Klein F, Puhl G, Guckelberger O et al. The impact of simultaneous
liver resection for occult liver metastases of pancreatic
adenocarcinoma. Gastroenterol Res Pract. 2012;2012:939350.

Romanian Medical Journal – Volume LXVII, No. 2, 2020
6. Dunschede F, Will L, von Langsdorf C et al. Treatment of
metachronous and simultaneous liver metastases of pancreatic
cancer. Eur Surg Res. 2010;44:209-213.
7. Seelig SK, Burkert B, Chromik AM et al. Pancreatic resections for
advanced M1-pancreatic carcinoma: The value of synchronous
metastasectomy. HPB Surg. 2010;2010:579672.
8. Gleisner AL, Assumpcao L, Cameron JL et al. Is resection of
periampullary or pancreatic adenocarcinoma with synchronous
hepatic metastasis justified? Cancer 2007;110:2484-2492.
9. Bellon E, Gebauer F, Tachezy M et al. Pancreatic cancer and liver
metastases: state of the art. Updates Surg. 2016;68:247-251.
10. Wei M, Shi S, Xu J et al. 828TiP – Simultaneous resection of
pancreatic cancer and liver oligometastases after induction
chemotherapy in stage IV patients: An open-label prospective
randomized multicenter phase III trial (CSPAC-1). Annals of Oncology
2019;30(Suppl. 5):318.
11. Niguma T, Kojima T, Watanabe et al. Long-term survival after hepatic
resection for liver metastasis from biliary tract / pancreatic cancer.
HPB 2018;20(S2):S333eS504.
12. Andreou A, Knitter S, Klein F et al. The role of hepatectomy for
synchronous liver metastases from pancreatic adenocarcinoma. Surg
Oncol. 2018;27:688-694.

125
13. Michl M, Haug AR, Jakobs TF et al. Radioembolization with Yttrium-90
microspheres (SIRT) in pancreatic cancer patients with liver
metastases: Efficacy, safety and prognostic factors. Oncology
2014;86:24-32.
14. Hua YQ, Wang P, Zhu XY et al. Radiofrequency ablation for hepatic
oligometastatic pancreatic cancer: An analysis of safety and efficacy.
Pancreatology. 2017;17:967-973.
15. Huang ZM, Pan CC, Wu PH et al. Efficacy of minimally invasive
therapies on unresectable pancreatic cancer. Chin J Cancer.
2013;32:334-341.
16. Gibbs P, Do C, Lipton L et al. Phase II trial of selective internal
radiation therapy and systemic chemotherapy for liver-predominant
metastases from pancreatic adenocarcinoma. BMC Cancer.
2015;15:802.
17. Sun JH, Zhou TY, Zhang YL et al. Efficacy of transcatheter arterial
chemoembolization for liver metastases arising from pancreatic
cancer. Oncotarget. 2017;8:39746-39755.
18. Niesen W, Primavesi F, Gasteiger S et al. Surgical and local
therapeutic concepts of oligometastatic pancreatic cancer in the era of
effective chemotherapy. Eur Surg 2019;51:153-164.

