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Abstract

It is widely accepted that the indications for hepatec-
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tomy in colorectal cancer liver metastases and liver
metastases of neuro-endocrine tumors result in
relatively better prognoses, whereas, the indications
and prognoses of hepatectomy for non-colorectal non-
neuroendocrine liver metastases (NCNNLM) remain
controversial owing to the limited number of cases
and the heterogeneity of the primary diseases. There
have been many publications on NCNNLM; however, its
background heterogeneity makes it difficult to reach a
specific conclusion. This heterogeneous disease group
should be discussed in the order from its general to
specific aspect. The present review paper describes
the general prognosis and risk factors associated
with NCNNLM while specifically focusing on the liver
metastases of each primary disease. A multidisciplinary
approach that takes into consideration appropriate
timing for hepatectomy combined with chemotherapy
may prolong survival and/or contribute to the im-
provement of the quality of life while giving respite from
systemic chemotherapy.

Key words: Non-colorectal non-neuroendocrine liver
metastasis; Metastatic liver tumor; Hepatectomy;
Gastric cancer liver metastasis; Gastrointestinal stromal
tumor liver metastasis; Breast cancer liver metastasis;
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Core tip: Previous studies reported that the results of
hepatectomy for non-colorectal, non-neuroendocrine
liver metastasis (NCNNLM) showed an acceptable
prognosis in the heterogeneous disease group. How-
ever, considering the indication of hepatectomy for
NCNNLM, it is important to define the features of each
primary disease. The present review paper describes
the general prognosis and risk factors associated
with NCNNLM, specifically focuses on liver metastasis
associated with each primary disease. A multidisciplinary
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approach that takes appropriate timing for hepatectomy
combined with chemotherapy into consideration may
prolong survival and/or contribute to the improvement
of the quality of life, while taking time off from systemic
chemotherapy.

Takemura N, Saiura A. Role of surgical resection for non-colorectal
non-neuroendocrine liver metastases. World J Hepatol 2017; 9(5):
242-251 Available from: URL: http:/www.wjgnet.com/1948-5182/
full/v9/i5/242.htm DOIL: http://dx.doi.org/10.4254/wjh.v9.i5.242

INTRODUCTION

Metastatic disease from solid organ tumors occurs fre-
quently in the liver. Presently, surgical resection has been
widely accepted as a treatment for colorectal cancer liver
metastases™” and liver metastases of neuro-endocrine
tumors®*, providing a relatively better prognosis,
whereas, the indications and prognosis of hepatectomy
for non-colorectal non-neuroendocrine liver metastases
(NCNNLM) remain controversial owing to the rarity of
the disease. The biological behavior of NCNNLM varies
depending on its primary origin. Discussion of this
heterogeneous disease group should be performed in
the order from its general to specific aspects. To date,
no prospective randomized study has been conducted
in this limited field; therefore, in this report we provide
a general review of large cohort retrospective studies on
hepatectomy for NCNNLM and a more specific review
on hepatectomy for liver metastases from different
primaries.

LITERATURE AND RESEARCH

In this report, we reviewed the literature reporting
NCNNLM in a large number of patients and their
specific primaries. More precisely, we reviewed articles
in the English literature that included = 100 cases with
NCNNLM and relatively large case series for the specific
primary (for liver metastases from gastric cancer, breast
cancer, and melanoma, reports that included = 40
cases were reviewed because of the limited availability
of cases in many studies). Using the results reported
in the selected literature, the survival outcomes and
statistically significant risk factors that impacted survival
by multivariate analysis (univariate analysis for some
report) were evaluated.

Prognosis and risk factors after hepatectomy for
NCNNLM

Along with increased evidence of prolonged survival
by hepatectomy in patients with colorectal and neuro-
endocrine liver metastases, Schwartz et a/® initially
categorized NCNNLM and reviewed the literatures in
1995, followed by the analysis of prognosis in a large
cohort study by Harrison et af® in 1997. Many validation
studies were performed in other patient cohorts that are
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summarized in Table 17, In the present report, we
reviewed the 10 largest studies, each with = 100 patients
who underwent hepatectomy for NCNNLM. In this cohort,
the 3- and 5-year overall survival rates were reported
as 34%-57% and 19%-42%, respectively, with median
survival times of 23-49 mo. The 3- and 5-year disease-
free survival rates were 21%-37% and 18%-29%,
respectively, with median disease-free survival times of
10-21 mo. The postoperative mortality and morbidity
rates were reported 0%-5% and 18%-33%, respectively.
In these cohort studies, the reported negative risk factors
for survival were the margin status in six studies®***>*¢
primary tumor type in four®***l: shorter disease-
free interval between primary tumor resection and
hepatectomy™®****! and extrahepatic disease!'****® in
three; postoperative complications!**'®!, larger hepatic
metastasis in diameter!®®*!, and squamous cell
histology™'®**! in two; and age!'”, major hepatectomy!'?,
minor hepatectomy™, synchronous metastasis!*",
lymphovascular invasion™®, stromal tumor histology™
and > 3 liver metastases™ in one (Table 1). Negative
risk factors for recurrence were extrahepatic disease**®!
in two studies; and primary tumor®, disease-free
interval®, larger hepatic metastasis in diameter'?, blood
transfusion™, preoperative chemotherapy™, > 3 liver
metastases™, and residual tumor''® in one. Patients with
liver metastases from breast cancer showed significantly
better survival in three studies!®'***, whereas those
with liver metastases from genitourinary tumor liver
showed better survival in one™, and patients with liver
metastases from melanoma showed poorer survival
compared to other primaries in two studies!*®** (Table 2).

As previously mentioned, the type of primary origin
was one of the greatest predictors of survival in patients
with this heterogeneous disease. Among the 10 largest
studies, the most dominant primary origin was the
breast”*3** and genitourinary®***2**! in four studies
and gastrointestinal tract in two**, Elias et al'”’ and
Yedibela et al® commented that the resection of liver
metastases from gastrointestinal adenocarcinoma cor-
related with a poor prognosis; however, a more recent
report by Takemura et ai**! showed acceptable prognosis
after resection of liver metastases from gastrointestinal
carcinoma in their largest cohort with a median survival
time of 33.5 mo after hepatectomy. As Yedibela et ai
and Groeschl et a*® reported that in the more recent
years, patients undergoing hepatectomy for NCNNLM
appeared to have longer survival compared to previous
years, advances in chemotherapy regimens might con-
tribute to prolong survival after the resection of NCNNLM.
Adam et al™ developed a risk model based on their
results of multivariate prognostic factor analysis, which
was validated by Lendoire et al*!. Their risk model can
efficiently stratify the patients into groups; however,
the prognosis of each group differed between the two
studies depending on the heterogeneous backgrounds
of the patient. To facilitate discussion, the prognosis of
each primary disease after hepatectomy for NCNNLM has
been discussed separately in following section.

[10]
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Table 1 Summary of studies each of which included = 100 patients who underwent hepatectomy for non-colorectal non-

neuroendocrine liver metastases (overall survival)

Ref. Year  Period No. of Primary tumor (Gl/breast/GU/ MST (mo) 3-ysr (%) 5-ysr (%) Factors associated with worse overall
patients melanoma/sarcoma/others) survival
Elias et al”’ 1998 1984-1996 120" (22/35/31/10/13/9) NR NR 36 NR
Yedibela et al” 2005 1978-2001 150 (50/24/11/5/15/45) 23 NR 26 Margin status (R1,2)
Weitz et al'® 2005 1981-2002 141 (12/29/50/17/0/33) 42 57 NR Primary tumor type, disease-free
interval < 24 mo, margin status (R1,2)
Adam et al™ 2006 1983-2004 1452 (314/460,/332/148,/0/198) 35 49 36 Age, primary tumor (ocular
melanoma, non-breast), squamous
tumor, disease-free interval,
extrahepatic disease, major
hepatectomy, margin status (R1,2)
Lendoire ef al™ 2007 1989-2006 106 (7/19/40/6/23/11) 27 34 19 Primary tumor (non-breast, non-
GU), synchronous metastasis, margin
status (R1,2)
O'Rourke et al™ 2008 1986-2006 102 (27/11/31/20/3/10) 42 56 39 Diameter of liver metastasis > 5 cm,
extrahepatic nodal disease
Groeschl et al™ 2012 1990-2009 420 (13/15/92/31/98/71) 49 50 31 Diameter of liver metastasis = 5 cm,
lymphovascular invasion
Takemura et al™ 2013 1993-2009 145 (91/30/12/1/8/3) 42 55 41 Postoperative complication
Hoffmann et al™ 2015 20012012 150 (30/42/33/15/9/21) 46 NR 42 Primary tumor (melanoma, non-
breast), interval < 24 mo, squamous
tumor, non-stromal tumor, minor
hepatectomy, margin (R2)
Schiergens et al 2016 20032013 167 (43/16/61/8/25/14) 35 49 NR > 3 liver metastases, extrahepatic

disease, residual tumor (R1,2), major
complications

'Patients with neuroendocrine tumors were excluded; “Results including neuroendocrine tumors. GI: Gastrointesti; GU: Genitourinary; MST: Median

survival time; ysr: Year survival rate; NR: Not reported.

Table 2 Summary of studies each of which included = 100 patients who underwent hepatectomy for non-colorectal non-

neuroendocrine liver metastases (disease-free survival)

Ref. Year No. of patients MDFST (mo) 3-ydfsr (%) 5-ydfsr (%) Factors associated with worse disease-free survival

Elias ef al” 1998 120" NR NR 28 NR

Yedibela et al'”! 2005 150" NR NR NR NR

Weitz et al'” 2005 141 17 30 NR Primary tumor, diseas-free interval < 24 mo

Adam et al™ 2006 1452 13 27 21 NR

Lendoire et al™ 2007 106 NR NR NR NR

O'Rourke et al™ 2008 102 18 37 27 Diameter of liver metastasis > 5 cm, extrahepatic nodal disease
Groeschl et al™ 2012 420 NR NR NR NR

Takemura et al™" 2013 145 10 21 18 Blood transfusuion, preoperative chemotherapy
Hoffmann et al™ 2015 150 21 36 29 NR

Schiergens et al™ 2016 167 15 NR NR > 3 liver metastases, extrahepatic disease, residual tumor (R1,2)

'Patients with neuroendocrine tumors were excluded; “Results including neuroendocrine tumors. MDFST: Median disease-free survival time; ydfsr: Year

disease-free survival ratio; NR: Not reported.

LIVER METASTASES FROM
GASTROINTESTINAL PRIMARY TUMORS

Gastric cancer liver metastases

In the present report, we reviewed the largest 8 studies,
each with = 40 patients who underwent hepatectomy
for liver metastases from gastric cancer. In this series,
the 3- and 5-year overall survival rates were reported
as 14%-51% and 9%-42%, respectively, with median
survival times of 12-41 mo (Table 3)"%*"23) Among
these studies, the negative risk factors for survival were
multiple liver metastases in three studies™®****'; larger
hepatic metastasis in diameter'***! and serosal invasion

JRaishideng®
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of primary gastric cancer’™®*!! in two; and synchronous
hepatic metastases™”!, > 3 liver metastases®! and >
2 positive regional lymph node metastases of primary
gastric cancer® in one (Table 3). The results of hepa-
tectomy for liver metastasis from gastric cancer are
influenced by the statuses of both the primary cancer
and liver metastasis. The recent meta-analysis of gastric
cancer liver metastases revealed that the surgical
resection of liver metastases from gastric cancer was
associated with a significantly improved survival and
among the patients who underwent surgical resection,
patients with solitary hepatic metastasis demonstrated a
significantly prolonged survival compared to patients with
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Table 3 Summary of studies each of which included = 40 patients who underwent hepatectomy for liver metastasis from gastric

cancer

Ref. Year Period No. of patients MST (mo) 3-ysr (%) 5-ysr (%) Factors associated with worse overall survival

Ambiru et ™ 2001 1975-1999 40 12 NR 18 Synchronous metastasis

Adam et al""' 2006 1983-2004 64 15 NR 27 NR

Cheon et al™ 2008 1995-2005 41 18 32 21 Multiple liver metastases

Takemura et al™ 2012 1993-2011 64 34 50 37 Serosal invasion of primary gastric cancer, maximum hepatic

metastasis diameter > 5 cm

Aizawa et al™ 2014  1997-2010 53 27 NR 18 Multiple liver metastases

Kinoshita et al®™ 2014 1990-2010 256 31 42 31 Serosal invasion of primary gastric cancer, > 3 liver metastases,
maximum hepatic metastasis diameter > 5 cm

Tiberio et al™ 2015 1997-2011 53 13 14 9 NR®

Oki et al™ 2015 2000-2010 69 41 51 42 Multiple liver metastases, > 2 positive regional lymph node

metastases of primary gastric cancer

'As a part of the report of on-colorectal non-neuroendocrine liver metastases; “Only risk factors including palliative patients were reported. MST: Median
survival time; ysr: Year survival rate; NR: Not reported.

Table 4 Summary of studies with relatively large cohort of patients who underwent hepatectomy for liver metastasis from

gastrointestinal stromal tumors

Ref. Year Period  No. of patients ~ MST (mo) 3-ysr 5-ysr  3-yPFS No. of  Factors associated with worse overall
underwent (%) (%) (%) patients survival
hepatectomy with TKI
DeMatteo et al® 2001 1982-2000 34! 39 50" 30 45' NR Interval from primary tumor diagnosis
< 24 mo’
Nunobe et al® 2005 1984-2003 18 36 64 34 NR 3 (17%) NR
Xia et al™ 2010 2005 19 33 (mean) 90 NR NR 19 (100%) Non-surgical therapy”
Turley et al® 2012 1995-2010 39 Notreached 68  NR NR 27 (73%)°  Non-TKI therapy, extrahepatic disease
at5yr
Bauer et al™ 2014 Until 2011 104 9% NR NR NR >84% Male', R2 resection’, progression

disease to TKI at the time of surgery*,
extrahepatic disease’
Du et al®™ 2014  NR 19 Notreached NR NR 88 (2-yr) 19 (100%) Non-surgical therapy”
Seesing et al®™ 2016 1999-2014 48 90 80 76 67 42 (88%) Margin status (R1,2)

'Including gastrointestinal sarcoma; *Copmarison to the non-operation group; *Excluding two patients lost to follow-up; ‘Results including resections of
extrahepatic metastasis. GIST: Gastrointestinal stromal tumor; MST: Median survival time; ysr: Year survival rate; PFS: Progression-free survival; TKI:
Tyrosine kinase inhibitor; NR: Not reported.

multiple hepatic metastases'®”!. Compared to colorectal ~ TKI therapy at the time of surgery™ were the factors

liver metastasis, reports on aggressive repeat hepatectomy associated with worse survival (Table 4). Different from
have been highly limited™!, which might be owing to ~ other NCNNLMs, the emergence of TKI dramatically
the frequent occurrence of extrahepatic recurrence changed the treatment and prognoses of patients with

such as peritoneal seeding and lymph node recurrence. advanced GIST. The role of surgical resection in the
However, advancements in effective chemotherapy treatment of metastatic GIST had remained unclear
regimens can expand not only the prognosis but also in the initial era of treatment with TKI®*¥; however,

the surgical indications for hepatectomy in patients with recent reports showed evidence that surgical resection
liver metastasis from gastric cancer and colorectal live combined with TKI offered better prognosis than

metastases alike. TKI monotherapy!®?*2, As Bauer et al*” reported

progression disease to TKI therapy at the time of surgery,
Gastrointestinal stromal tumors liver metastases an urgent issue to debate is the appropriate duration of
The 7 largest studies on the hepatectomy for liver meta- preoperative therapy to minimize the risk of acquiring

stases from gastrointestinal stromal tumors (GIST)  secondary mutations responsible for TKI resistance**%”..

reported 50%-90% and 30%-76% overall 3- and 5-year

survival rates, respectively, with median survival times Other gastro-intestinal primary tumor liver metastases
of 33-96 mo (Table 4)**34, Non-surgical therapy®?", Pertaining to reports of liver resection for other gastro-
positive resection margin®®*?, and extrahepatic dis- intestinal primary liver metastases that rarely indicated
ease” in two studies each and a disease free interval hepatectomy, esophagus and pancreas cancer liver
< 24 mo™®, absence of tyrosine kinase inhibitor (TKI) metastasis showed dismal prognosis with a median
therapy*®®, male patients™™ and progression disease to  overall survival time of 7-20 mo"******], In the mean-
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Table 5 Summary of studies with relatively large cohort of patients who underwent hepatectomy for liver metastases from

gastrointestinal primaries other than gastric cancer and gastrointestinal stromal tumors

Disease Ref. Year Period No. of MST (mo) 3-ysr (%) 5-ysr (%) Factors associated with worse
patients overall survival
Peri-ampullary De Jong et al™ 2010  1993-2009 40 17 [23 (intestinal), 13 18 NR Intestinal type (ampullary or
(pancreaticobiliary)] duodenal) tumors

Ampullary Adam et al™" 2006  1983-2004 15 38 NR 46 NR
Small bowel Adam et al™" 2006  1983-2004 28 58 NR 49 NR
Pancreas Adam et al™" 2006  1983-2004 40 20 NR 25 NR
Schiergens et al™" 2016  2003-2013 19 7 17 NR NR
Esophagous Adam et al™" 2006  1983-2004 20 16 32 NR NR
Ichida et al® 2013 2003-2005 5 13 NR NR NR

'As a part of the report of on-colorectal non-neuroendocrine liver metastases. MST: Median survival time; ysr: Year survival rate; NR: Not reported.

Table 6 Summary of studies with = 40 patients who underwent hepatectomy for liver metastasis from breast cancer

Ref. Year Period No. of patients MST (mo) 3-ysr (%) 5-ysr (%) MDFS (mo) Factors associated with worse overall survival
Pocard et al™ 2000  1988-1997 52 42 49 NR NR Disesase free interval < 48 mo (univariate)
Elias et al"™” 2003 1986-2000 54 34 50 34 NR Hormone receptor-negative
Adam et al®™ 2006  1984-2004 85 32 NR 37 20 Poor response to preoperative chemotherapy, R2,
no repeat hepatectomy
Adam et al""' 2006  1983-2004 454 45 NR 41 NR NR
Hoffman et al®™ 2010  1999-2008 41 58 68 48 34 Positive resection margin, disease-free interval <
24 mo
Abbott et al” 2012 1997-2010 86 57 NR 44 14 ER-negative, disease progression before
hepatectomy
Groeschlet al™ 2012 1990-2009 115 52 52 27 22 NR
Mariani et al! 2013  1988-2007 51 91 NR NR NR Non-hepatectomy”, bone metastasis*
Hoffmann et al™ 2015  2001-2012 42 63 NR 53 NR NR
Sadot et al*? 2016  1991-2014 69 507 NR 38 29 Lymph node metastasis in the primary tumor,

absence of trastuzumab therapy, multiple liver
metastases

'As a part of the report of on-colorectal non-neuroendocrine liver metastases; “Including 18 patients who underwent percutaneous ablation therapy;
*Comparison to the non-operation group; ‘Comparison including patients without hepatectomy. MST: Median survival time; ysr: Year survival rate; NR:

Not reported.

while, intestinal type primary tumors such as duodenal,
ampullary and small intestinal cancer showed relatively
better prognosis with median survival times of 23-58
mo"®** (Table 5).

LIVER METASTASES FROM BREAST
CANCER

The largest 10 studies, each with = 40 patients who
underwent hepatectomy for liver metastases from breast
cancer were reviewed. In this series, the 3- and 5-year
overall survivals rates were 49%-68% and 27%-53%,
respectively, with median survival times of 41-115 mo
(Table 6)[*%*3133%421 The negative prognostic predictive
factors were short disease-free interval®®**, negative
expression of hormone receptors™”*®, poor response to
systemic chemotherapy before surgery®®**”, and positive
hepatic resection margin®**? in two studies; and the
absence of repeat hepatectomy™, non-hepatectomy™",
bone metastasis*!, lymph node metastasis in the
primary tumor*?, absence of trastuzumab therapy™*?,
and multiple liver metastases'™” in one (Table 6). Some

prognostic factors of liver metastases from breast
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cancer are unique and different from other NCNNLMs,
which could indicate that the presence of hormone
receptors and HER2 overexpression requires the use of
chemotherapy and/or hormone therapy and influences
patient survival. Neuman et al**! suggested that the
impact of local control for liver metastases from breast
cancer was greatest in the presence of effective targeted
therapy. Similar to other NCNNLMs, surgical resection
before progression of disease even with chemotherapy
might result in better outcomes of selected patients
with liver metastases from breast cancer®”. As Sadot
et al*? advocated in their study, hepatic resection for
liver metastases from breast cancer might not confer a
survival advantages; however, might allow time off from
systemic chemotherapy.

LIVER METASTASES FROM MELANOMA

The largest four studies, each with = 40 patients who
underwent liver resection for liver metastases from
melanoma, reported an overall 5-year survival rate of
approximately 7%-20% with a median survival time of
14-28 mo (Table 7)"***, Short disease-free interval
from the diagnosis of primary tumort*®, positive resection
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Table 7 Summary of studies with = 40 patients who underwent hepatectomy for liver metastasis from melanoma

Ref. Year Period No. of patients Ocular/ MST (mo) (ocular/ 3-ysr (%) 5-ysr (%) Factors associated with worse
cutaneous cutaneous) overall survival
Adam et al™ 2006 1983-2004 148 104/44 19/27 NR 21 (ocular)/22 NR
(cutaneous)
Pawlik et al*! 2006 1988-2004 40 16/24 28 [29 (ocular)/24 62 (ocular)/48 11 (21 Cutaneous melanoma, no
(cutaneous)] (cutaneous) (ocular)/0 preoperative chemotherapy
(2-yr) (cutaneous)) (in cutaneous melanomay)
(univariable)
Mariani et al®™ 2009 1991-2007 255 (R2 = 157) 255/0 14 (27 mo after RO NR 7 Interval from primary tumor
resection) diagnosis < 24 mo, R1 and R2,
number of the metastases > 4,
miliary disease
Mariani et al 2016 2000-2013 70 (inclding 13 70/0 27 (hepatectomy), 28 NR NR NR
concomitant (+RFA)
with RFA)

'As a part of the report of on-colorectal non-neuroendocrine liver metastases. MST: Median survival time; ysr: Year survival rate; NR: Not reported.

Table 8 Summary of studies with relatively large cohort of patients who underwent hepatectomy for liver metastasis from sarcoma

Ref. Year  Period No. of patients MST (mo) 3-ysr (%) 5-ysr (%)  Factors associated with worse
overall survival
Lang et al™” 2000 1982-1996 26 (including 9 second, 2 32 (RO first resection), ~ NR 13 NR
third resection) 21 (R1,2 resection)
DeMatteo et al”™" 2001 1982-2000 56' 39" 50" 30" Time to liver metastasis from the
primary tumor diagnosis < 24 mo
Pawlik et al'*” 2006 1996-2005 53 (35Hx, 18RF + Hx, and 47 65 27 Non-GIST
13RF), (including 36 GISTs)
Marudanayagam et al® 2011 1997-2009  36' (including 5 GISTs) 24 48 32 Primaly leiomyosarcoma
Groeschl et al™™" 2012 1990-2009 98 72 60 32 NR
Zhang et al®™ 2015 2000-2009 27 NR NR 46 Interval from primary tumor

diagnosis < 24 mo, extrahepatic
disease, positive margins

'Including some patients with GIST before 1993, GISTs were considered as leiomyosarcomas; Including results of RF and patients with GIST; *As a part of
the report of on-colorectal non-neuroendocrine liver metastases. GIST: Gastrointestinal stromal tumor; MST: Median survival time; ysr: Year survival rate;

NR: Not reported; Hx: Hepatectomy; RF: Radiofrequency ablation.

[45] [45]

margin“~, > 4 liver metastases, miliary disease of
the primary melanoma™!, cutaneous melanoma™®, and
no preoperative chemotherapy were the risk factors
predicting poor patients survival (Table 7). The metastatic
pathway of ocular and cutaneous melanomas is different.
Ocular melanoma often spreads hematogenously to the
liver because there are no lymphatics in the uveal tract.
In contrast, cutaneous melanomas potentially spread to
the lung, lymph node and soft tissue, and infrequently
to the liver'””). Liver metastases from ocular melanoma
often recur within the liver, whereas cutaneous melanoma
is more likely to develop extrahepatic recurrence®.
Surgical resection should be performed concomitantly with
system in chemotherapy as part of a multidisciplinary
approach because recurrent disease frequently develops
after hepatectomy.

LIVER METASTASES FROM SARCOMA

The six largest studies on the resection of liver meta-
stases from sarcoma reported 50%-65% and 13%-46%
overall 3- and 5-year survival rates, respectively, with
median survival times of 24-72 mo (Table 8)!*%%31],
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Negative risk factors for overall survival in this cohort
were a time of < 24 mo from the diagnosis of primary
tumor to the time of liver metastasis'®**", non-GIST™*?,
leiomyosarcomal®™, extrahepatic disease™, and positive
resection margins®™"! (Table 8). These studies included
some GIST patients particularly in the early study periods
because GIST had been considered as leiomyosarcoma
before around 1993. Repeat hepatic resection was
reported in four studies. Lang et a*® reported 9 second
and 2 third cases of hepatectomy for intrahepatic recurrent
sarcoma. Less sensitivity to chemotherapy might prompt
the surgeon to conduct a repeat hepatectomy with RO
resection, resulting in a favorable outcome!*®,

LIVER METASTASES FROM
GENITOURINARY TUMORS

Genitourinary tumors mainly comprise renal cell car-
cinoma, gynecological carcinoma most commonly with
ovarian cancer, and testicular cancer. In the present
report, we have reviewed 6 studies pertaining to liver
metastases from the renal cell carcinoma which reported
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Table 9 Summary of studies with relatively large
genitourinary primary tumor

cohort of the patients who underwent hepatectomy for liver metastasis from

Disease Ref. Year Period No. of MST (mo) 3-ysr  5-ysr Factors associated with worse overall survival
patients (%) (%)
Renal cell carcinoma ~ Adametal™™ 2006 1983-2004 85 36 NR 38 NR
Thelenetal®™ 2007 1988-2006 31 48 54 39 Resection margin (R1,2)
Staehler et al™ 2010 1995-2006 68 142 NR 62 High-grade primary renal cell carcinoma,
performance status = 1, lymph node status
Ruys et al™ 2011 1990-2008 29 33 47 43  Synchronous metastases, R1,2 resection margin
(univariate)
Hatzaras et al®™ 2012 19942011 43 Not reached 62 NR Disease-free interval < 12 mo, exrahepatic
disease (univariate)
Schiergens et al™" 2016 2003-2013 28 50 68 NR NR
Gyneclogic primary Kamel et al®™! 2011 1990-2010 52 53 57 41 NR
Ovarian cancer Merideth et al®™ 2003 1976-1999 26 26 NR NR Interval from the primary diagnosis <12 mo,
residual disease > 1 cm (univariate)
Adametal" 2006 1983-2004 65 98 NR 50 NR
Lim et al®™ 2009 2001-2008 14 Not reached NR 51 Hematogeneous liver metastasis < hepatic
parenchymal metastasis from peritoneal
seeding’
Neumann et al™ 2012 1991-2007 41 42(R0 resection) NR NR  RI,2 resection, pre-operative ascites, bilobular
liver metastasis
Niu et al'™ 2012 2000-2011 60 39 NR 30 R1,2 resection
Kolev et al®" 2014 19882012  27° 56 NR NR  Interval from the primary surgery < 24 mo,
residual disease = 1 cm
Bacalbasa et al' 2015 20022014 31** 16 (metastasis NR  NR No significant risk factor
from seeding), 13
(hematogeneous)
Schiergens et al™ 2016 20032013 24 33 43 NR NR
Testicular cancer Hahn et al'®” 1999 1974-1996 57 NR 97 (2-yr) NR NR
Adametal®™ 2006 1983-2004 78 82 NR 51 NR

!As a part of the report of on-colorectal non-neuroendocrine liver metastases; “As a part of debulking surgery; *Hepatectomy as secondary cytoreduction;
“Including 2™ (1 = 15), 3" (3) and 4" (2) cytoreduction operations; *Only risk factors that included patients undergoing palliative treatment were reported.

MST: Median survival time; ysr: Year survival rate; NR: Not reported.

overall 3- and 5-year survival rate of 54%-68% and
38%-62%, respectively, with median survival times of
33-142 mo (Table 9)!'%*****), The negative prognostic
risk factors were the resection margin®**, high-grade
tumor™®®, poor performance status®™”, lymph node meta-
stasis™®”, synchronous metastasis™", short disease-free
interval®, and extra hepatic disease”' (Table 9). Staehler
et a*¥ is the first to advocate a favorable prognosis for
hepatectomy in patients who underwent resection of liver
metastases from renal cell carcinoma over the prognosis
of patients who refused to undergo hepatectomy for
metastatic renal cell carcinoma, albeit the requirement
for further systemic treatment.

The nine largest studies pertaining to gynecological
primary cancers, particularly with ovarian cancer,
reported 5-year overall survival rates of 30%-51% with
median survival times of 26-98 mo (Table 9)!'%1%°¢%2],
Factors associated with worse survival were shorter
interval from the diagnosis of primary disease to meta-
stasis®*®!, residual tumor measuring > 1 cm®*%!,
hematogenous liver metastasis™”, positive resection
margins®®”, pre-operative ascites”™, and bi-lobular
hepatic metastasis™” (Table 9). Owing to the unique
features of ovarian cancer, hepatectomy was regarded
as a part of cytoreductive surgery and concomitant
chemotherapy, which has been accepted as the standard
treatment for advanced ovarian cancer. In contrast to
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other NCNNLMs, the resection of liver metastases from
the peritoneal seeding showed better prognosis than
resection of hematogenous liver metastases™”".

Chemotherapy is highly effective in the treatment
of testicular carcinoma; however, one-third of the
patients either did not achieve complete responces or
experienced relapses®?. The limited studies involving
treatment with sensitive chemotherapy and subsequent
hepatectomy for testicular carcinoma have sufficiently
demonstrated a favorable prognosis in patients who
underwent this treatment regimen’®?,

CONCLUSION

The clinical evidence accumulated with regards to
NCNNLM has indicated the possibility of a chemotherapy-
free period and a few studies have demonstrated a curing
potential; however, almost all studies reviewed in the
present report were conducted retrospectively in selected
patients who underwent hepatic resection, which makes
determining the absolute indications for hepatectomy
in patients with NCNNLM challenging. Indications of
hepatectomy for NCNNLM change according to the
development of chemotherapy regimens. Strong and
highly effective chemotherapy regimens might either
expand the indications for hepatectomy or replace
hepatectomy in this field. A multidisciplinary approach is
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required for the treatment of patients with diseases that
are otherwise difficult to treat.

REFERENCES

1

10

11

12

JRaishideng®

Rees M, Tekkis PP, Welsh FK, O’Rourke T, John TG. Evaluation of
long-term survival after hepatic resection for metastatic colorectal
cancer: a multifactorial model of 929 patients. Ann Surg 2008; 247:
125-135 [PMID: 18156932 DOI: 10.1097/SLA.0b013e31815aa2c2]
de Jong MC, Pulitano C, Ribero D, Strub J, Mentha G, Schulick
RD, Choti MA, Aldrighetti L, Capussotti L, Pawlik TM. Rates
and patterns of recurrence following curative intent surgery for
colorectal liver metastasis: an international multi-institutional
analysis of 1669 patients. Ann Surg 2009; 250: 440-448 [PMID:
19730175 DOI: 10.1097/SLA.0b013e3181b4539b]

Mayo SC, de Jong MC, Pulitano C, Clary BM, Reddy SK,
Gamblin TC, Celinksi SA, Kooby DA, Staley CA, Stokes JB,
Chu CK, Ferrero A, Schulick RD, Choti MA, Mentha G, Strub J,
Bauer TW, Adams RB, Aldrighetti L, Capussotti L, Pawlik TM.
Surgical management of hepatic neuroendocrine tumor metastasis:
results from an international multi-institutional analysis. Ann Surg
Oncol 2010; 17: 3129-3136 [PMID: 20585879 DOI: 10.1245/
$10434-010-1154-5]

Saxena A, Chua TC, Sarkar A, Chu F, Liauw W, Zhao J, Morris
DL. Progression and survival results after radical hepatic
metastasectomy of indolent advanced neuroendocrine neoplasms
(NENSs) supports an aggressive surgical approach. Surgery 2011;
149: 209-220 [PMID: 20674950 DOI: 10.1016/j.surg.2010.06.008]
Schwartz SI. Hepatic resection for noncolorectal nonneuro-
endocrine metastases. World J Surg 1995; 19: 72-75 [PMID:
7740813 DOI: 10.1007/BF00316982]

Harrison LE, Brennan MF, Newman E, Fortner JG, Picardo
A, Blumgart LH, Fong Y. Hepatic resection for noncolorectal,
nonneuroendocrine metastases: a fifteen-year experience with
ninety-six patients. Surgery 1997; 121: 625-632 [PMID: 9186462
DOI: 10.1016/50039-6060(97)90050-7]

Elias D, Cavalcanti de Albuquerque A, Eggenspieler P, Plaud
B, Ducreux M, Spielmann M, Theodore C, Bonvalot S, Lasser
P. Resection of liver metastases from a noncolorectal primary:
indications and results based on 147 monocentric patients. J Am
Coll Surg 1998; 187: 487-493 [PMID: 9809564 DOI: 10.1016/
S1072-7515(98)00225-7]

Weitz J, Blumgart LH, Fong Y, Jarnagin WR, D’Angelica M,
Harrison LE, DeMatteo RP. Partial hepatectomy for metastases
from noncolorectal, nonneuroendocrine carcinoma. Ann Surg 2005;
241: 269-276 [PMID: 15650637 DOI: 10.1097/01.51a.0000150244.
72285.ad]

Yedibela S, Gohl J, Graz V, Pfaffenberger MK, Merkel S,
Hohenberger W, Meyer T. Changes in indication and results after
resection of hepatic metastases from noncolorectal primary tumors:
a single-institutional review. Ann Surg Oncol 2005; 12: 778-785
[PMID: 16132374 DOTI: 10.1245/AS0.2005.11.018]

Adam R, Chiche L, Aloia T, Elias D, Salmon R, Rivoire M, Jaeck
D, Saric J, Le Treut YP, Belghiti J, Mantion G, Mentha G. Hepatic
resection for noncolorectal nonendocrine liver metastases: analysis
of 1,452 patients and development of a prognostic model. Ann
Surg 2006; 244: 524-535 [PMID: 16998361 DOI: 10.1097/01.
s1a.0000239036.46827.5f]

Lendoire J, Moro M, Andriani O, Grondona J, Gil O, Raffin
G, Silva J, Bracco R, Podesta G, Valenzuela C, Imventarza O,
Pekolj J, De Santibafies E. Liver resection for non-colorectal, non-
neuroendocrine metastases: analysis of a multicenter study from
Argentina. HPB (Oxford) 2007; 9: 435-439 [PMID: 18345290
DOI: 10.1080/13651820701769701]

O'Rourke TR, Tekkis P, Yeung S, Fawcett J, Lynch S, Strong R,
Wall D, John TG, Welsh F, Rees M. Long-term results of liver
resection for non-colorectal, non-neuroendocrine metastases. Ann
Surg Oncol 2008; 15: 207-218 [PMID: 17963007 DOI: 10.1245/
$10434-007-9649-4]

WJH | www.wjgnet.com

249

14

15

18

20

21

22

23

24

25

26

Takemura N et a/. Hepatectomy for NCNNLM

Groeschl RT, Nachmany I, Steel JL, Reddy SK, Glazer ES, de
Jong MC, Pawlik TM, Geller DA, Tsung A, Marsh JW, Clary BM,
Curley SA, Gamblin TC. Hepatectomy for noncolorectal non-
neuroendocrine metastatic cancer: a multi-institutional analysis. J
Am Coll Surg 2012; 214: 769-777 [PMID: 22425166 DOI: 10.1016/
jJamcollsurg.2011.12.048]

Takemura N, Saiura A, Koga R, Arita J, Yoshioka R, Ono Y,
Sano T, Yamamoto J, Kokudo N, Yamaguchi T. Long-term results
of hepatic resection for non-colorectal, non-neuroendocrine liver
metastasis. Hepatogastroenterology 2013; 60: 1705-1712 [PMID:
23933784 DOI: 10.5754/hge13078]

Hoffmann K, Bulut S, Tekbas A, Hinz U, Biichler MW, Schemmer
P. Is Hepatic Resection for Non-colorectal, Non-neuroendocrine
Liver Metastases Justified? Ann Surg Oncol 2015; 22 Suppl 3:
S1083-S1092 [PMID: 26242369 DOL: 10.1245/510434-015-4775-x]
Schiergens TS, Liining J, Renz BW, Thomas M, Pratschke S,
Feng H, Lee SM, Engel J, Rentsch M, Guba M, Werner J, Thasler
WE. Liver Resection for Non-colorectal Non-neuroendocrine
Metastases: Where Do We Stand Today Compared to Colorectal
Cancer? J Gastrointest Surg 2016; 20: 1163-1172 [PMID:
26921025 DOLI: 10.1007/s11605-016-3115-1]

Ambiru S, Miyazaki M, Ito H, Nakagawa K, Shimizu H,
Yoshidome H, Shimizu Y, Nakajima N. Benefits and limits of
hepatic resection for gastric metastases. Am J Surg 2001; 181:
279-283 [PMID: 11376587 DOI: 10.1016/S0002-9610(01)00567-0]
Cheon SH, Rha SY, Jeung HC, Im CK, Kim SH, Kim HR, Ahn
JB, Roh JK, Noh SH, Chung HC. Survival benefit of combined
curative resection of the stomach (D2 resection) and liver in
gastric cancer patients with liver metastases. Ann Oncol 2008; 19:
1146-1153 [PMID: 18304963 DOI: 10.1093/annonc/mdn026]
Takemura N, Saiura A, Koga R, Arita J, Yoshioka R, Ono Y,
Hiki N, Sano T, Yamamoto J, Kokudo N, Yamaguchi T. Long-
term outcomes after surgical resection for gastric cancer liver
metastasis: an analysis of 64 macroscopically complete resections.
Langenbecks Arch Surg 2012; 397: 951-957 [PMID: 22615045
DOLI: 10.1007/500423-012-0959-z]

Aizawa M, Nashimoto A, Yabusaki H, Nakagawa S, Matsuki A.
Clinical benefit of surgical management for gastric cancer with
synchronous liver metastasis. Hepatogastroenterology 2014; 61:
1439-1445 [PMID: 25513107]

Kinoshita T, Kinoshita T, Saiura A, Esaki M, Sakamoto H,
Yamanaka T. Multicentre analysis of long-term outcome after
surgical resection for gastric cancer liver metastases. Br J Surg
2015; 102: 102-107 [PMID: 25389030 DOI: 10.1002/bjs.9684]
Tiberio GA, Baiocchi GL, Morgagni P, Marrelli D, Marchet A,
Cipollari C, Graziosi L, Ministrini S, Vittimberga G, Donini A,
Nitti D, Roviello F, Coniglio A, de Manzoni G. Gastric cancer and
synchronous hepatic metastases: is it possible to recognize candidates
to RO resection? Ann Surg Oncol 2015; 22: 589-596 [PMID:
25190117 DOI: 10.1245/s10434-014-4018-6]

Oki E, Tokunaga S, Emi Y, Kusumoto T, Yamamoto M, Fukuzawa
K, Takahashi I, Ishigami S, Tsuji A, Higashi H, Nakamura T, Saeki
H, Shirabe K, Kakeji Y, Sakai K, Baba H, Nishimaki T, Natsugoe S,
Maehara Y. Surgical treatment of liver metastasis of gastric cancer:
a retrospective multicenter cohort study (KSCC1302). Gastric
Cancer 2016; 19: 968-976 [PMID: 26260876 DOI: 10.1007/
$10120-015-0530-z]

Markar SR, Mikhail S, Malietzis G, Athanasiou T, Mariette
C, Sasako M, Hanna GB. Influence of Surgical Resection of
Hepatic Metastases From Gastric Adenocarcinoma on Long-
term Survival: Systematic Review and Pooled Analysis. Ann
Surg 2016; 263: 1092-1101 [PMID: 26797324 DOI: 10.1097/
SLA.0000000000001542]

Takemura N, Saiura A, Koga R, Yoshioka R, Yamamoto J,
Kokudo N. Repeat hepatectomy for recurrent liver metastasis from
gastric carcinoma. World J Surg 2013; 37: 2664-2670 [PMID:
23963347 DOI: 10.1007/s00268-013-2190-7]

DeMatteo RP, Shah A, Fong Y, Jarnagin WR, Blumgart LH,
Brennan MF. Results of hepatic resection for sarcoma metastatic
to liver. Ann Surg 2001; 234: 540-547; discussion 547-548 [PMID:

February 18,2017 | Volume 9 | Issue5 |



27

28

29

30

31

32

33

34

35

36

37

38

39

40

JBaishideng®

Takemura N et a/. Hepatectomy for NCNNLM

11573047 DOI: 10.1097/00000658-200110000-00013]

Nunobe S, Sano T, Shimada K, Sakamoto Y, Kosuge T. Surgery
including liver resection for metastatic gastrointestinal stromal
tumors or gastrointestinal leiomyosarcomas. Jpn J Clin Oncol
2005; 35: 338-341 [PMID: 15928191 DOI: 10.1093/jjco/hyi091]
Xia L, Zhang MM, Ji L, Li X, Wu XT. Resection combined with
imatinib therapy for liver metastases of gastrointestinal stromal
tumors. Surg Today 2010; 40: 936-942 [PMID: 20872196 DOI:
10.1007/500595-009-4171-x]

Turley RS, Peng PD, Reddy SK, Barbas AS, Geller DA, Marsh
JW, Tsung A, Pawlik TM, Clary BM. Hepatic resection for
metastatic gastrointestinal stromal tumors in the tyrosine kinase
inhibitor era. Cancer 2012; 118: 3571-3578 [PMID: 22086856
DOI: 10.1002/cncr.26650]

Bauer S, Rutkowski P, Hohenberger P, Miceli R, Fumagalli
E, Siedlecki JA, Nguyen BP, Kerst M, Fiore M, Nyckowski P,
Hoiczyk M, Cats A, Casali PG, Treckmann J, van Coevorden
F, Gronchi A. Long-term follow-up of patients with GIST
undergoing metastasectomy in the era of imatinib -- analysis of
prognostic factors (EORTC-STBSG collaborative study). Eur J
Surg Oncol 2014; 40: 412-419 [PMID: 24491288 DOI: 10.1016/
j-€js0.2013.12.020]

Du CY, Zhou Y, Song C, Wang YP, Jie ZG, He YL, Liang XB,
Cao H, Yan ZS, Shi YQ. 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: 1772-1778 [PMID: 24768330 DOI: 10.1016/
j-ejca.2014.03.280]

Seesing MF, Tielen R, van Hillegersberg R, van Coevorden F,
de Jong KP, Nagtegaal ID, Verhoef C, de Wilt JH. Resection of
liver metastases in patients with gastrointestinal stromal tumors
in the imatinib era: A nationwide retrospective study. Eur J Surg
Oncol 2016; 42: 1407-1413 [PMID: 27038995 DOI: 10.1016/
j-€js0.2016.02.257]

Gronchi A, Fiore M, Miselli F, Lagonigro MS, Coco P, Messina
A, Pilotti S, Casali PG. Surgery of residual disease following
molecular-targeted therapy with imatinib mesylate in advanced/
metastatic GIST. Ann Surg 2007; 245: 341-346 [PMID: 17435538
DOI: 10.1097/01.51a.0000242710.36384.1b]

de Jong MC, Tsai S, Cameron JL, Wolfgang CL, Hirose K, van
Vledder MG, Eckhauser F, Herman JM, Edil BH, Choti MA,
Schulick RD, Pawlik TM. Safety and efficacy of curative intent
surgery for peri-ampullary liver metastasis. J Surg Oncol 2010;
102: 256-263 [PMID: 20740584 DOI: 10.1002/js0.21610]

Ichida H, Imamura H, Yoshimoto J, Sugo H, Kajiyama Y,
Tsurumaru M, Suzuki K, Ishizaki Y, Kawasaki S. Pattern of
postoperative recurrence and hepatic and/or pulmonary resection
for liver and/or lung metastases from esophageal carcinoma.
World J Surg 2013; 37: 398-407 [PMID: 23142988 DOI: 10.1007/
800268-012-1830-7]

Pocard M, Pouillart P, Asselain B, Salmon R. Hepatic resection
in metastatic breast cancer: results and prognostic factors. Eur J
Surg Oncol 2000; 26: 155-159 [PMID: 10744935 DOI: 10.1053/
€j50.1999.0761]

Elias D, Maisonnette F, Druet-Cabanac M, Ouellet JF, Guine-
bretiere JM, Spielmann M, Delaloge S. An attempt to clarify
indications for hepatectomy for liver metastases from breast cancer.
Am J Surg 2003; 185: 158-164 [PMID: 12559448 DOI: 10.1016/
S0002-9610(02)01204-7]

Adam R, Aloia T, Krissat J, Bralet MP, Paule B, Giacchetti S,
Delvart V, Azoulay D, Bismuth H, Castaing D. Is liver resection
justified for patients with hepatic metastases from breast cancer?
Ann Surg 2006; 244: 897-907; discussion 907-908 [PMID:
17122615 DOI: 10.1097/01.s1a.0000246847.02058.1b]
Hoffmann K, Franz C, Hinz U, Schirmacher P, Herfarth C,
Eichbaum M, Biichler MW, Schemmer P. Liver resection for
multimodal treatment of breast cancer metastases: identification of
prognostic factors. Ann Surg Oncol 2010; 17: 1546-1554 [PMID:
20143267 DOLI: 10.1245/s10434-010-0931-5]

Abbott DE, Brouquet A, Mittendorf EA, Andreou A, Meric-

WJH | www.wjgnet.com

41

4

43

44

45

46

47

48

49

50

51

52

53

54

Bernstam F, Valero V, Green MC, Kuerer HM, Curley SA, Abdalla
EK, Hunt KK, Vauthey JN. Resection of liver metastases from
breast cancer: estrogen receptor status and response to chemotherapy
before metastasectomy define outcome. Surgery 2012; 151: 710-716
[PMID: 22285778 DOI: 10.1016/j.surg.2011.12.017]

Mariani P, Servois V, De Rycke Y, Bennett SP, Feron JG,
Almubarak MM, Reyal F, Baranger B, Pierga JY, Salmon RJ.
Liver metastases from breast cancer: Surgical resection or not? A
case-matched control study in highly selected patients. Eur J Surg
Oncol 2013; 39: 1377-1383 [PMID: 24126165 DOI: 10.1016/
j-€js0.2013.09.021]

Sadot E, Lee SY, Sofocleous CT, Solomon SB, Génen M, Peter
Kingham T, Allen PJ, DeMatteo RP, Jarnagin WR, Hudis CA, D’
Angelica MI. Hepatic Resection or Ablation for Isolated Breast
Cancer Liver Metastasis: A Case-control Study With Comparison
to Medically Treated Patients. Ann Surg 2016; 264: 147-154
[PMID: 26445472 DOTI: 10.1097/SLA.0000000000001371]
Neuman HB, Morrogh M, Gonen M, Van Zee KJ, Morrow M,
King TA. Stage IV breast cancer in the era of targeted therapy:
does surgery of the primary tumor matter? Cancer 2010; 116:
1226-1233 [PMID: 20101736 DOI: 10.1002/cncr.24873]

Pawlik TM, Zorzi D, Abdalla EK, Clary BM, Gershenwald JE,
Ross MI, Aloia TA, Curley SA, Camacho LH, Capussotti L, Elias
D, Vauthey JN. Hepatic resection for metastatic melanoma: distinct
patterns of recurrence and prognosis for ocular versus cutaneous
disease. Ann Surg Oncol 2006; 13: 712-720 [PMID: 16538410
DOI: 10.1245/AS80.2006.01.016]

Mariani P, Piperno-Neumann S, Servois V, Berry MG, Dorval T,
Plancher C, Couturier J, Levy-Gabriel C, Lumbroso-Le Rouic L,
Desjardins L, Salmon RJ. Surgical management of liver metastases
from uveal melanoma: 16 years’ experience at the Institut Curie.
Eur J Surg Oncol 2009; 35: 1192-1197 [PMID: 19329272 DOI:
10.1016/j.€js0.2009.02.016]

Mariani P, Almubarak MM, Kollen M, Wagner M, Plancher
C, Audollent R, Piperno-Neumann S, Cassoux N, Servois V.
Radiofrequency ablation and surgical resection of liver metastases
from uveal melanoma. Eur J Surg Oncol 2016; 42: 706-712 [PMID:
26968227 DOI: 10.1016/j.j50.2016.02.019]

Agarwala SS, Eggermont AM, O’Day S, Zager JS. Metastatic
melanoma to the liver: a contemporary and comprehensive review
of surgical, systemic, and regional therapeutic options. Cancer
2014; 120: 781-789 [PMID: 24301420 DOI: 10.1002/cncr.28480]
Lang H, Nussbaum KT, Kaudel P, Frithauf N, Flemming P, Raab
R. Hepatic metastases from leiomyosarcoma: A single-center
experience with 34 liver resections during a 15-year period. Ann
Surg 2000; 231: 500-505 [PMID: 10749609 DOI: 10.1097/000006
58-200004000-00007]

Pawlik TM, Vauthey JN, Abdalla EK, Pollock RE, Ellis LM,
Curley SA. Results of a single-center experience with resection and
ablation for sarcoma metastatic to the liver. Arch Surg 2006; 141:
537-543; discussion 543-544 [PMID: 16785353 DOI: 10.1001/
archsurg.141.6.537]

Marudanayagam R, Sandhu B, Perera MT, Bramhall SR, Mayer
D, Buckels JA, Mirza DF. Liver resection for metastatic soft tissue
sarcoma: an analysis of prognostic factors. Eur J Surg Oncol 2011;
37: 87-92 [PMID: 21163386 DOI: 10.1016/j.¢j50.2010.11.006]
Zhang F, Wang J. Clinical Features of Surgical Resection for
Liver Metastasis from Extremity Soft Tissue Sarcoma. Hepato-
gastroenterology 2015; 62: 677-682 [PMID: 26897953]

Thelen A, Jonas S, Benckert C, Lopez-Hénninen E, Rudolph B,
Neumann U, Neuhaus P. Liver resection for metastases from renal
cell carcinoma. World J Surg 2007; 31: 802-807 [PMID: 17354021
DOI: 10.1007/500268-007-0685-9]

Staehler MD, Kruse J, Haseke N, Stadler T, Roosen A, Karl A,
Stief CG, Jauch KW, Bruns CJ. Liver resection for metastatic
disease prolongs survival in renal cell carcinoma: 12-year results
from a retrospective comparative analysis. World J Urol 2010; 28:
543-547 [PMID: 20440505 DOI: 10.1007/s00345-010-0560-4]
Ruys AT, Tanis PJ, Nagtegaal ID, van Duijvendijk P, Verhoef C,
Porte RJ, van Gulik TM. Surgical treatment of renal cell cancer

February 18,2017 | Volume 9 | Issue5 |



55

56

57

58

59

JRaishideng®

liver metastases: a population-based study. Ann Surg Oncol 2011;
18: 1932-1938 [PMID: 21347794 DOI: 10.1245/s10434-010-
1526-x]

Hatzaras I, Gleisner AL, Pulitano C, Sandroussi C, Hirose K, Hyder
0O, Wolfgang CL, Aldrighetti L, Crawford M, Choti MA, Pawlik TM.
A multi-institution analysis of outcomes of liver-directed surgery for
metastatic renal cell cancer. HPB (Oxford) 2012; 14: 532-538 [PMID:
22762401 DOI: 10.1111/j.1477-2574.2012.00495 x]

Kamel SI, de Jong MC, Schulick RD, Diaz-Montes TP, Wolfgang
CL, Hirose K, Edil BH, Choti MA, Anders RA, Pawlik TM. The
role of liver-directed surgery in patients with hepatic metastasis
from a gynecologic primary carcinoma. World J Surg 2011; 35:
1345-1354 [PMID: 21452068 DOI: 10.1007/s00268-011-1074-y]
Merideth MA, Cliby WA, Keeney GL, Lesnick TG, Nagorney
DM, Podratz KC. Hepatic resection for metachronous metastases
from ovarian carcinoma. Gynecol Oncol 2003; 89: 16-21 [PMID:
12694649 DOI: 10.1016/S0090-8258(03)00004-0]

Lim MC, Kang S, Lee KS, Han SS, Park SJ, Seo SS, Park SY. The
clinical significance of hepatic parenchymal metastasis in patients
with primary epithelial ovarian cancer. Gynecol Oncol 2009; 112:
28-34 [PMID: 19010521 DOTI: 10.1016/j.ygyno.2008.09.046]
Neumann UP, Fotopoulou C, Schmeding M, Thelen A, Papa-

WJH | www.wjgnet.com

251

60

61

62

63

P- Reviewer: Arigami T, Kamiyama T, Wang GY

Takemura N et a/. Hepatectomy for NCNNLM

nikolaou G, Braicu EI, Neuhaus P, Sehouli J. Clinical outcome
of patients with advanced ovarian cancer after resection of liver
metastases. Anticancer Res 2012; 32: 4517-4521 [PMID: 23060580]
Niu GC, Shen CM, Cui W, Li Q. Hepatic Resection is Safe for
Metachronous Hepatic Metastases from Ovarian Cancer. Cancer
Biol Med 2012; 9: 182-187 [PMID: 23691476 DOI: 10.7497/j.issn.
2095-3941.2012.03.005]

Kolev V, Pereira EB, Schwartz M, Sarpel U, Roayaie S, Labow
D, Momeni M, Chuang L, Dottino P, Rahaman J, Zakashansky K.
The role of liver resection at the time of secondary cytoreduction
in patients with recurrent ovarian cancer. Int J Gynecol Cancer
2014; 24: 70-74 [PMID: 24356412 DOI: 10.1097/IGC.000000
0000000026]

Bacalbasa N, Dima S, Brasoveanu V, David L, Balescu I,
Purnichescu-Purtan R, Popescu 1. Liver resection for ovarian
cancer liver metastases as part of cytoreductive surgery is safe
and may bring survival benefit. World J Surg Oncol 2015; 13: 235
[PMID: 26243426 DOI: 10.1186/512957-015-0652-0]

Hahn TL, Jacobson L, Einhorn LH, Foster R, Goulet RJ. Hepatic
resection of metastatic testicular carcinoma: a further update. Ann
Surg Oncol 1999; 6: 640-644 [PMID: 10560848 DOI: 10.1007/
$10434-999-0640-0]

S- Editor: Qiu S
L- Editor: A E- Editor: Li D

February 18,2017 | Volume 9 | Issue5 |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

© 2017 Baishideng Publishing Group Inc. All rights reserved.



	WJH-9-242
	WJHv9i5-Back Cover

