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Abstract: Liver resection for resectable colorectal and neuroendocrine liver metastases is the treatment
of choice, and laparoscopic approach is considered safe and viable in these patients, with less postoperative
complications compared to open surgery. Liver surgery for non-colorectal non-neuroendocrine liver
metastases (NCNNLM) is a controversial issue as well as the role of minimally invasive surgery for this
heterogeneous groups of malignancies. Patients with NCNNLM in fact are frequently referred to palliation
due to the presence of extra-hepatic disease, and even in case of surgery, they usually undergo laparotomic
approach. This article aims to examine and consider some of the most relevant contribution to this issue
published in literature, trying to take stock of this still unsolved topic of oncologic surgery. Several studies
have stated that liver resection can improve outcome in patients with NCNNLM, after careful selection
based on different aspects and characteristics. Several criteria of selection have been identified, trying to
select patients who could benefit more of surgery, and they include primary tumor histology, age, type of
hepatectomy, presence of extra hepatic disease (EHD), length of disease-free interval. Recent reports not
only confirm the pivotal role of selection of patient but also specify the technique of liver surgery (open vs.
laparoscopic technique), confirming that laparoscopy has better short-term outcomes such as acceptable
operative times, blood losses and conversion rate, whereas long-term survival is comparable to those of
open liver resection. In conclusion, careful patient selection is the mainstay of treatment of NCNNLM,
based on tumor biology and characteristics, and laparoscopic surgery seems to be an adequate approach.
Unfortunately, evidence in literature remain scarse or even contradictory, lacking a sufficient number of
patients for each tumor. Not rarely studies take into considerations different criteria of selection, which

results in additional variability of cohort of populations among studies, and difficult in comparing them.
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Introduction

The advantages of laparoscopic liver surgery over its
open counterpart are well known, for both primary liver
tumors (1,2) and liver metastases of colorectal (3) and
neuroendocrine origin (4), and they include less pain, better
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aesthetic result, shorter hospital stay, less blood loss.
Laparoscopic liver resection (LLR) for colorectal liver

metastasis (CLM) is the standard of care, with 5-year

survival rates after surgery of 63% (5), which is superior to

medical therapy alone, and less postoperative complications
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compared to open surgery (6). LLR for neuroendocrine
metastases is the treatment of choice as well, with 5-year and
10-year overall survival of 60% and 35% respectively (5).

These encouraging results cannot be transfer to
NCNNLM (non-colorectal non-neuroendocrine liver
metastases) because these are an heterogenous group
of malignancies with different primary tumor location
and characteristics e.g. biology, histology, type of
metastatization.

Extra-abdominal tumors in fact reach the liver
through systemic circulation, so other organs have the
same probability of being involved. For this reason,
most of patients with NCNNLM have also extra hepatic
disease (EHD) and are usually referred to palliative care,
considering stage IV disease a contraindication to surgery.

We present the following article in accordance with the
Narrative Review reporting checklist (available at http://
dx.doi.org/10.21037/1s-20-109).

Methods

The authors research was conducted on PubMed database,
regarding English-published literature without limitation to
time or study design.

Discussion

In one of the first report in 1997, Harrison and colleagues (7)
published the data of their 15-year experience in their
institution concerning this issue. On multivariate analysis
three characteristics were identified as predictive of better
survival: short disease-free interval (less than 36 months),
curative resection, and primary tumor type (genitourinary
histology had better survival than soft tissue, which was
greater than gastrointestinal). Harrison concluded that
“hepatic resection for patients with NCNN metastasis has
value in carefully selected patients”.

Subsequent studies tried to identify predictive factors
of poor outcome, in order to select patients who could
benefit more from surgery. On these assumptions, Adam
et al. (8) designed a risk model of prognosis (from 0 to 10)
to estimate survival of patients with NCNNLM, which has
been widely validated in Western and Asian populations.
The Adam score include: presence of extra-hepatic disease,
type of hepatectomy, R2 resection, age of patient, length of
disease-free interval between treatment of primary tumor
and diagnosis of liver metastases, primary tumor histology.

Despite this progress, evidence in literature regarding
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this controversial issue are still scarse, lacking a sufficient
number of patients for each tumor. Not rarely studies take
into considerations different criteria of selection, which
results in additional variability of populations among studies
and difficulty in comparing them. Moreover, reports seldom
specify the technique of liver surgery (minimally invasive vs.
laparotomic).

Metastases of gastrointestinal origin, first of all gastric and
intestinal GIST, were the most representative group (39%)
in the retrospective cohort examined by the recent work
of Aghayan (9) followed by melanoma; in the multicenter
cohort published by Wakabayashi er /. (10) about 205
patients with non-colorectal liver metastases treated between
2000 and 2013, the most common primary tumor was gastric
cancer (39%) in line with the high prevalence of gastric
tumor in Asian population; in the Adam study (8) the most
representative origin was breast cancer 32%).

Recent studies found postoperative outcome of LLR for
NCNNLM comparable to/or better than those achieved
by OLR for same metastases (11), as well as LLR for
CLM and NLM (3,4,12,13). Laparoscopic liver surgery is
increasingly used also for major hepatectomies and tumors
in the posterior segments. Therefore, the minimal invasive
approach should be an essential component of the careful
multidisciplinary selection of patient referral to surgery.

Some component of the Adam score in fact (major
hepatectomy, R2 resection) are influenced by the technique
of liver resection (open vs laparoscopic).

Parenchymal-sparing resection limits the invasiveness of
surgery on the liver and the risk of consequent postoperative
liver failure, facilitating potential re-resections. For CLM,
it has been demonstrated that R1 resection is not associated
with increased local recurrence or decreased survival and
it seems that parenchymal-sparing resection could be an
oncologically adequate procedure for NCNNLM as it is for
the aforementioned CLM (3,13,14). In recent papers, in fact,
R1 resection is associated with acceptable low recurrence in
the resection bed (9).

Taking for granted the role of surgery in well selected
patients with NCNNLM, recent papers move target
on forward, focusing their attention on the role of
laparoscopy in contrast to open surgery (15,16) confirming
that laparoscopy has better short-term outcomes such as
acceptable operative times, blood losses and conversion
rate, whereas long-term survival is comparable to those of
open liver resection. In a recent work published in 2015 (16),
24 patients (11.5% of the entire cohort) affected by
NCNNLM underwent laparoscopic resection. Survival
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analysis performed on this subgroup of patients documented
83.3% 3-year OS. As expected, no extra-hepatic disease,
long disease-free interval, limited number of liver
metastases, were related to better survival.

Further studies suggest that better results could be
achieved by combining laparoscopic surgery with systemic
chemotherapy and local treatment (17): studies report
better outcome for metastatic GIST when imatinib therapy
is associated with surgery, instead of monotherapy alone
(18-20). Neuman ez a/. suggested about breast cancer that,
although surgery may provide some advantages in term
of survival, it is noted especially in patients with ER/PR
positive and/or HER-2/neu-amplified disease (21).

The multimodal management of tumors, combining
surgery with cytotoxic chemotherapy, novel molecular
targeted and biological agents is a double-edge sword because
can severely injure the liver (22). Liver damage caused by
anticancer treatment can presents with several clinical and
histological forms, ranging from liver failure and death, to
mild rise in liver enzymes (23) that may postpone scheduled
treatment or complicate hepatic resection with curative
intent.

Systemic chemotherapy can be started earlier in case of
LLR for hepatic metastases, than after open liver surgery,
which might relate to better long-term outcome (24).
Several series demonstrate less hepatic failure after
laparoscopic surgery than after laparotomia surgery in
patients affected by liver cirrhosis (25-27). We should
teorize the same benefit in case of liver damage after
neoadjuvant chemotherapy.

In conclusion, careful patient selection is the mainstay
of treatment of NCNNLM, based on tumor biology and
characteristics. In patients referred to liver resection,
laparoscopic approach is safe and feasible, without
compromising the oncological radicality. Nevertheless,
evidence in literature are based mostly on retrospective
cohort studies, thus further researches are necessary.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
by the Guest Editor (Giammauro Berardi) for the series
“Minimally Invasive Resections for Liver Malignancies:
Among Certainties and Controversies” published in

© Laparoscopic Surgery. All rights reserved.

Page 3 of 4

Laparoscopic Surgery. The article has undergone external
peer review.

Reporting Checklist: The authors have completed the
Narrative Review reporting checklist. Available at http://
dx.doi.org/10.21037/1s-20-109

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at http://dx.doi.
org/10.21037/1s-20-109). The series “Minimally Invasive
Resections for Liver Malignancies: Among Certainties and
Controversies” was commissioned by the editorial office
without any funding or sponsorship. The authors have no
other conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Goh EL, Chidambaram S, Ma S. Laparoscopic vs open
hepatectomy for hepatocellular carcinoma in patients
with cirrhosis: a meta-analysis of the long-term survival
outcomes. Int J Surg 2018;50:35-42.

2. Guro H, Kim JW, Choi Y, et al Multidisciplinary
management of intra-hepatic cholangiocarcinoma: current
approaches. Surg Oncol 2017;26:146-52.

3. Aghayan DL, Pelanis E, Avdem Fretland A, et al.
Laparoscopic parenchyma-sparing liver resection for
colorectal metastases. Radiol Oncol 2017;52:36-41.

4. Kandil E, Noureldine SI, Koffron A, et al. Outcomes of
laparoscopic and open resection for neuroendocrine liver
metastases. Surgery 2012;152:1225-31.

5. Sim DPY, Goh BKP, Lee S, et al. Preoperative Prognostic
Factors After Liver Resection for Non-Colorectal, Non-
Neuroendocrine Liver Metastases and Validation of the Adam

Laparosc Surg 2021;5:44 | http://dx.doi.org/10.21037/1s-20-109


http://dx.doi.org/10.21037/ls-20-109
http://dx.doi.org/10.21037/ls-20-109
http://dx.doi.org/10.21037/ls-20-109
http://dx.doi.org/10.21037/ls-20-109
https://creativecommons.org/licenses/by-nc-nd/4.0/

Page 4 of 4

10.

11.

12.

13.

14.

15.

Score in an Asian Population. World J Surg 2018;42:1073-84.
Fretland AA, Dagenborg VJ, Bjornelv GMW), et al.
Laparoscopic versus open resection for colorectal liver
metastases: the OSLO-COMET Randomized Controlled
Trial. Ann Surg 2018;267:199-207.

Harrison LE, Brennan ME, Newman E, et al. Hepatic
resection for noncolorectal, nonneuroendocrine
metastases: a fifteen-year experience with ninety-six
patients. Surgery 1997;121:625-32.

Adam R, Chiche L, Aloia T; et al. the Association Francaise
de Chirurgie Hepatic Resection for Noncolorectal
Nonendocrine Liver Metastases: Analysis of 1452 Patients
and Development of a Prognostic Model. Ann Surg
2006;244:524-35.

Aghayan DL, Kalinowski P, Kazaryan AM, et al.
Laparoscopic liver resection for non-colorectal non-
neuroendocrine metastases: perioperative and oncologic
outcomes World ] Surg Oncol 2019;17:156.

Wakabayashi T, Hibi T, Yoneda G, et al. Predictive model
for survival after liver resection for non colorectal liver
metastases in the modern era: a Japanese multi center
analysis ] Hepatobiliary Pancreat Sci 2019; 26:441-8.
Groeschl RT, Nachmany I, Steel JL, et al. Hepatectomy
for non-colorectal non-neuroendocrine metastatic

cancer: a multi-institutional analysis. ] Am Coll Surg
2012;214:769-77.

Fitzgerald TL, Brinkley J, Banks S, et al. The benefits of
liver resection for non-colorectal, non-neuroendocrine
liver metastases: a systematic review. Langenbecks Arch
Surg 2014;399:989-1000.

Postriganova N, Kazaryan AM, Rosok BI, et al. Margin status
after laparoscopic resection of colorectal liver metastases:
does a narrow resection margin have an influence on survival
and local recurrence? HPB (Oxford) 2014;16:822-9.

Moris D, Dimitroulis D, Vernadakis S, et al. Parenchymal-
sparing hepatectomy as the new doctrine in the treatment
of liver-metastatic colorectal disease: beyond oncological
outcomes. Anticancer Res 2017;37:9-14.

Aghayan DL, Kazaryan AM, Fretland AA, et al.

Laparoscopic liver resection for metastatic melanoma.Surg

doi: 10.21037/1s-20-109
Cite this article as: Libia A, Colasanti M, Guglielmo N,

Ettorre GM. Laparoscopic liver resection for non-colorectal

non-neuroendocrine liver metastases: narrative review of

literature. Laparosc Surg 2021;5:44.

© Laparoscopic Surgery. All rights reserved.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Laparoscopic Surgery, 2021

Endosc 2018;32:1470-7.

Cipriani F, Rawashdeh M, Ahmed M, et al. Oncological
outcomes of laparoscopic surgery of liver metastases: a
single- centre experience. Updates Surg 2015;67:185-91.
Takemura N Saiura A. Role of Surgical Resection for
Non-Colorectal Non-Neuroendocrine Liver Metastases.
World ] Hepatol 2017;9:242-51.

Turley RS, Peng PD, Reddy SK, et al. Hepatic resection
for metastatic gastrointestinal stromal tumors in the
tyrosine kinase inhibitor era. Cancer 2012;118:3571-8.
Du CY, Zhou Y, Song C, et al. Is there a role of surgery
in patients with recurrent or metastatic gastrointestinal
stromal tumours responding to imatinib: a prospective
randomised trial in China. Eur J Cancer 2014;50:1772-8.
Seesing ME, Tielen R, van Hillegersberg R, et al. Resection
of liver metastases in patients with gastrointestinal stromal
tumors in the imatinib era: A nationwide retrospective
study. Eur J Surg Oncol 2016;42:1407-13.

Neuman HB, Morrogh M, Gonen M, et al. Stage IV
breast cancer in the era of targeted therapy: does surgery
of the primary tumor matter? Cancer 2010;116:1226-33.
Ramadori G, Cameron S. Effects of systemic
chemotherapy on the liver. Ann Hepatol 2010;9:133-43.
Maor Y, Malnick S Liver Injury Induced by Anticancer
Chemotherapy and Radiation Therapy. Int ] Hepatol
2013;2013:815105.

Tohme S, Goswami J, Han K, et al. Minimally invasive
resection of colorectal cancer liver metastases leads to

an earlier initiation of chemotherapy compared to open
surgery. ] Gastrointest Surg 2015;19:2199-206.

Beard RE, Wang Y, Khan S, et al. Laparoscopic liver
resection for hepatocellular carcinoma in early and
advanced cirrhosis. HPB (Oxford) 2018;20:521-9.
Takahara T, Wakabayashi G, Nitta H, et al. Laparoscopic
liver resection for hepatocellular carcinoma with
cirrhosis in a single institution. Hepatobiliary Surg Nutr
2015;4:398-405.

Haber PK, Wabitsch S, Krenzien F, et al. Laparoscopic
liver surgery in cirrhosis - Addressing lesions in

posterosuperior segments. Surg Oncol 2019;28:140-4.

Laparosc Surg 2021;5:44 | http://dx.doi.org/10.21037/1s-20-109



