
Eur. J. Gynaecol. Oncol. 2022; 43(1): 64–72
http://doi.org/10.31083/j.ejgo4301015

Copyright: © 2022 The Author(s). Published by IMR Press.
This is an open access article under the CC BY 4.0 license.

Publisher’s Note: IMR Press stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Systematic Review

Liver surgery for advanced ovarian cancer: a systematic review of
literature
Sara Forte1,*,†, Federico Ferrari2,†, Gaetano Valenti3, Vito Andrea Capozzi4,
Beatriz Navarro Santana5, Guillaume Babin1, Frédéric Guyon1

1Department of Surgery, Bergonié Institute Comprehensive Cancer Center, 33000 Bordeaux, France
2Department of Obstetrics and Gynecology, Spedali Civili Brescia, 25123 Brescia, Italy
3Department of Obstetrics and Gynecology, Umberto Primo Hospital, 94100 Enna, Italy
4Department of Gynecology and Obstetrics, University of Parma, 43126 Parma, Italy
5University of Las Palmas de Gran Canaria, 35320 Las Palmas, Spain
*Correspondence: sforte988@gmail.com (Sara Forte)
†These authors contributed equally.
Academic Editor: Enrique Hernandez
Submitted: 18 October 2021 Revised: 23 November 2021 Accepted: 24 November 2021 Published: 15 February 2022

Abstract

Objective: To analyze the surgical treatment of liver metastases from advanced ovarian cancer (AOC) during either primary or interval
debulking surgery (PDS or IDS). Data sources, methods of study selection: A systematic research of the literature was conducted in
Scopus, PubMed/MEDLINE, ScienceDirect and the Cochrane Library, including observational prospective, retrospective studies, case
series and case reports. Tabulation, integration and results: We collected data regarding study features, characteristics of the patients
and of liver metastasis, the type of surgical treatment and postoperative morbidity. The type of liver surgery was described according
to the terminology of Brisbane 2000 (TB2000). Ten articles were selected, and 61 patients were included, even though data was not
complete for all of them. The weighted average age was 57 years old, and most women underwent PDS (n = 21/32 [66%]). The number
of liver metastases was available only for 17 patients including 3 (18%) and 14 (82%) with multiple and single lesions, respectively.
Metastasis from peritoneal seeding (peritoneal metastasis) was the most common type of lesion (n = 27/42 [64%]). Only in one study the
authors declared the specialty of the surgeon performing the procedures (hepatobiliary). Two studies (n = 15) adopted the TB2000 and
reported as follow: 47% wedge resections, 33% segmentectomies, 13% hemi-hepatectomies and 7% right-trisegmentectomy. Clavien-
Dindo grade III or greater complications was 13% (n = 2/15). Conclusions: Liver resection is feasible during either PDS or IDS. Single
lesion and peritoneal metastasis represent the most common conditions. Wedge liver resection is the most frequent procedure. Prognostic
advantage is suggested after liver surgery especially for peritoneal metastasis.

Keywords: Advanced ovarian cancer; Cytoreductive surgery; Liver metastases resection; Hepatic surgery

1. Introduction
Optimal cytoreduction at the time of primary debulk-

ing surgery (PDS) still represents the cornerstone in the
treatment of advanced ovarian cancer (AOC) since it dra-
matically affects the overall survival (OS) rate [1]; its undis-
puted role has been confirmed also at the era of the target
therapy for ovarian cancer [2].

Ovarian cancer is diagnosed at an advanced stage
(FIGO stage IIIC-IV) in approximately 60–80% of cases [3]
and, aggressive and complex surgical procedures are often
needed to achieve an optimal residual disease. However,
the feasibility of such surgical procedures is strictly linked
to the clinical conditions of the patient as well as to the site
of the disease.

The primary route of dissemination in ovarian can-
cer, and in particularly in epithelial ovarian cancer (EOC),
which is the most common form of AOC, is the intraperi-
toneal spread, through direct exfoliation of malignant cells
from the primary tumour to the peritoneal cavity and sur-

faces [4,5]. Preferential sites of peritoneal involvement are
the right paramesocolic lodge and right subdiaphragmatic
area, whereas the peritoneal implants can invade the hep-
atic capsule and its parenchyma [6]. Extraperitoneal pat-
terns of diffusion follow the lymphatic channels and, less
frequently, the hematogenous route [7]. Extraperitoneal lo-
calizations at diagnosis are less frequent, indeed, even at an
advanced stage, the disease remains confined within the ab-
dominal cavity, both at presentation and throughout disease
course [8,9]. At diagnosis, the majority of ovarian cancers
presents in stage III, with the highest number macroscop-
ically involving the extra-pelvic peritoneum (FIGO stage
IIIC); furthermore the 12–21% of patients present malig-
nant pleural effusion (FIGO stage IVA), hepatic and/or
splenic parenchymal metastases and involvement of extra-
abdominal sites (FIGO stage IVB) [3,4,10].

The optimal treatment of extra-abdominal disease is
still debated; there is a lack of evidence and homogeneity,
and this fact is also true concerning the approach of patients
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Fig. 1. Searching strategy. Adapted fromMoher D., Liberati A., Tetzla J., Altman D. G., and The PRISMAGroup. Preferred Reporting
Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement.

with liver metastases. In fact, liver metastasis is considered
one of the most common distant organ metastasis sites that
burden a poor prognosis [11]; neoadjuvant chemotherapy
to reduce surgical burden secondary to parenchymal resec-
tion or, by some teams and in selected cases treatment with
exclusive chemotherapy [12], are often offered in these cir-
cumstances.

Several studies were published about the prognostic
role of liver metastases and their surgical treatment [13]
but in the majority of the publications the data are few and
do not allow conclusions to be drawn. On the other hand,
few studies focused on liver surgery at the time of primary
or interval debulking surgery (PDS or IDS), even though
involvement in this site is not rare in the history of AOC.
Moreover, the heterogeneity of these procedures doesn’t al-
low a representative sample of these patients in the majority
of the published clinical trials [14,15].

The objective of this study is to analyze the current
state of the art for the surgical treatment of liver metastases
of AOC at the time of diagnosis and, to provide an evidence-
based approach.

2. Materials and methods
2.1 Study design

We conducted a systematic review of literature regard-
ing the surgical treatment of livermetastases in case of AOC
at the time of PDS or IDS. The review was written follow-
ing the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines [16] and PICOs
criteria.

2.2 Inclusion criteria
Population and Intervention: we includedwomenwith

diagnosis of advanced ovarian/fallopian tube cancer who
underwent liver surgery at the time of primary or inter-
val cytoreduction. We excluded patients who underwent
liver resection at the time of relapse, or those who received
HIPEC.

Comparators: no comparators.
Outcomes: type of surgical treatment, indications, and

morbidity of liver surgical procedures.
Study design: observational prospective and retro-

spective studies, case series and case reports were included.
Language: a language restriction including English

was used.

2.3 Search strategy
A systematic search of literature was conducted

in Scopus, PubMed/MEDLINE, ScienceDirect and the
Cochrane Library from their inception to August 2021. A
combination of keywords was used as following: “Ad-
vanced ovarian cancer” OR “Cytoreductive surgery” AND
“liver metastases resection” OR “hepatic surgery”.

2.4 Study selection, data extraction and data synthesis
Two authors (SF and FF) independently screened titles

and abstracts from the studies in the search results. The
eligible studies were then assessed for inclusion based on
their full text. An additionalmanual search of reference lists
was then performed by other two authors (GV and BNS) not
to miss relevant or recent publications. Disagreements on
the eligibility of studies was resolved by a fourth author
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Table 1. General characteristics.
Author, year Total

number of
patients

Mean age (years) Histology PDS or IDS Optimal
cytoreduction rate

EBL (mL) OR time (min) LOH (days) Complications Overall survival

Dundr et al. 2020 [15] 1 61
Mesonephric-like
adenocarcinoma
(M-LAC)

IDS 100% N.R. N.R. N.R. N.R.
Complete clinical remission at 11th
cycle of bevacizumab

Luna-Abanto et al.
2020 [16]

9 N.R. N.R. N.R. N.R. N.R. N.R. N.R. N.R. N.R.

Kato et al. 2016 [17] 2 59 (56–62) N.R. N.R. N.R. 780–1091 301–390 16.5 (16–17) None N.R.

Bacalbasa et al.
2015 [13]

11 54 (24–70)

8 Serous 9

100% N.R. N.R. N.R.

2 patients >grade III
Clavien-Dindo complications

34.33 months

1 Endometrial PDS
(range, 8–139) in patients with
peritoneal liver metastases

0 Mucinous 2
Type not reported

15.63 months

2 Other types IDS
(range, 7–128) in patients with
parenchymatous liver metastases

Bacalbasa’ et al.
2015 [18]

4
52
(42–60)

3 Serous
3 PDS

100% N.R. N.R. 11 (9–16)
1 patient grade II
Clavien-Dindo complication
(mild pleural effusion)

123 months1 IDS

1 Tubular
and trabecular

after 6 cure taxanes
/platinum (previous
incomplete staging)

Neumann et al. 2012
[19]

17 N.R. N.R. N.R. N.R. N.R. N.R. N.R. N.R. N.R.

Lim et al. 2009 [20] 14/16 54 (36–77)

12 Serous
8 PDS

6 (43%) RD 0 cm

1500 (500–2000) 577 (295–687) 19 (6–60)

1 Splenic injury

5-year overall survival rate: 51%
1 Respiratory distress/atelectasis

1 Mucinous 5 (36%) RD ≤0.5 cm
2 Febrile morbidity
2 Pancreatic juice leakage

1 Mixed 6 IDS
2 (14%) RD 0.5–1.0 cm

1 Cardiovascular complications
1 Ileus

1 (7%) RD >1.0 cm
(1.5 cm small bowel)

2 Pleural effusion
1 Wound dehiscence

Kollmar et al. 2008
[21]

1 N.R. N.R. N.R. N.R. N.R. N.R. N.R. N.R. N.R.

Chalkiadakis et al.
2005 [22]

1 61 Serous PDS 100% 600 205 17 None N.R.

Chi et al. 2002 [23] 1 42 Serous IDS RD 2–3 mm sigmoid
colon serosa

1000 N.R. N.R. None
Free of disease 12 months after
the treatment

PDS, Primary Debulking Surgery; IDS, Interval Debulking Surgery; EBL, estimated blood loss; OR time, operating room time; LOH length of hospital stay; NR, not reported; RD, residual disease.
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Table 2. Liver metastases and liver surgery features characteristics.

Author, year
Number of liver metastases
for patient (Single/Multiple)

Size of liver lesions
(cm)

Type of lesions
(Peritoneal/Parenchymal)

Type of liver surgery
Surgeon (Gynecologist or
Hepatobiliary surgeon)

Optimal liver
resection rate

Clear resection
margins

Dundr et al. 2020 [15] 1 pt Multiple 8 × 5 × 2.5 1 pt Parenchymal
Resection of liver of 80 × 50 × 25 mm
showed a few nodules up to 25 mm in the
largest dimension. (Not specified the technique)

N.R. 100% N.R.

Luna-Abanto et al. 2020 [16] N.R. N.R.
3 pts parenchymal

N.R. N.R. N.R. N.R.
6 pts Peritoneal

Kato et al. 2016 [17] N.R. N.R. 2 pts Peritoneal
2 pts

N.R. N.R. N.R.
en bloc resection of diaphragmatic tumour
together with the full-thickness diaphragm
and liver tissue using a ventral liver
mobilization technique

Bacalbasa et al. 2015 [13]

9 pts Single 2 FIGO IIIC 3 pts Peritoneal 7 Minor hepatectomies (<2 segments)

N.R.

8 RD 0 cm

N.R.
1 pt Multiple 2.33 (2–3) 7 pts Parenchymal 1 Major hepatectomies (>2 segments) 1 RD >2 cm

1 pt N.R.
8 FIGO IV

1 pt N.R.
1 Radiofrequency ablation 1 Palliation/biopsy

3.5 (2–5) 1 Palliation/biopsy
1 N.R.

1 N.R. 1 N.R.

Bacalbasa’ et al. 2015 [18] 4 pts Single 3.5 (2–4)
1 pt Peritoneal 1 Minor hepatectomies (<2 segments)

N.R. 100% N.R.
3 pts Parenchymal

2 Major hepatectomies (>2 segments)
1 Radiofrequency followed by minor resection

Neumann et al. 2012 [19] N.R. N.R. N.R. N.R. N.R. N.R. N.R.

Lim et al. 2009 [20]

N.R.

N.R. 14 pts Peritoneal

7 wedge resections,

Hepatobiliary surgeon 100% 14 (100%)
Location→ 5 segmentectomy,
13 pts right lobe, (93%);

2 hemi hepatectomy.
1 pt both lobes, (7%)

Kollmar et al. 2008 [21] N.R. N.R. N.R. N.R. N.R. N.R. N.R.

Chalkiadakis et al. 2005 [22] 1 pt Multiple 6 (5.5–6.2) 1 pt parenchymal
Left lobectomy, deroofing, and draining of the cystic
formation of the right liver lobe

N.R. N.R. N.R.

Chi et al. 2002 [23] 1 pt Single 17 1 pt Peritoneal Right hepatic lobectomy (right trisegmentectomy) N.R. 100% N.R.

Pt, patient; Pts, patients; NR, not reported; RD, residual disease.
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and fifth author (GB and VAC). Three authors (SF, FG and
BNS) extracted the data concerning general characteristics
of patients and surgery and, data specifically concerning
liver metastases characteristics and their surgical treatment.
Two authors (GB and VAC) double checked the data extrac-
tion.

Data about general characteristics extracted from each
study are as follows: study features (authors, year of publi-
cation, number of cases), population characteristics (mean
age), characteristics of the disease (histology), primary
treatment (PDS or IDS), complete cytoreduction rate con-
sidered as no macroscopic disease left at the end of surgery
and size of residual tumour if present, estimated blood loss
(EBL), operating time, postoperative data, and morbidity
(length of hospitalization, rate of complications) and overall
survival. Concerning liver metastases characteristics data
extracted from each study are as follows: number of liver
metastasis, maximum diameter of the lesion and type of le-
sions. We classified liver metastases into two types: (i)
parenchymal lesions for metastases with hematogenous ori-
gin, entirely surrounded by liver parenchyma; (ii) peritoneal
lesions when the metastases originated from peritoneal
seeding and developed on the liver surface with parenchy-
mal invasion of at least 2 cm [17]. We extracted the follow-
ing data concerning liver surgery: type of surgery, special-
ity of the surgeon, optimal liver metastases resection rate,
clear resection margins. The type of liver surgery was de-
scribed according to the terminology of Brisbane 2000 [18].

This study was in accordance with the Helsinki Dec-
laration, conforms to the Consensus-based Clinical Case
Reporting Guideline Development (http://www.equator-n
etwork.org/) the Committee on Publication Ethics (COPE)
guidelines (http://publicationethics.org/). Since there was
a great heterogeneity between studies, a quantitative data
synthesis was not possible.

3. Results
3.1 Systematic review of the literature

The search strategy provided a total of 400 articles,
after removing duplicates. After title and abstracts screen-
ing 38 full texts were initially considered eligible. Of these,
28 studies were subsequently excluded after the examina-
tion of full text (if available); in details, one because only
the abstract was retrieved, three for language different from
English and 24 because they didn’t meet the population and
intervention inclusion criteria of this study. Finally, 10 ar-
ticles were included in our systematic review [17,19–27]
(Fig. 1). All data about general characteristics and liver
metastases characteristics and their surgical treatment are
reported in Tables 1 (Ref. [13,15–23]) and 2 (Ref. [13,15–
23]), respectively.

3.2 General patients’ characteristics, disease, and surgery
features

A total of 61 womenwere included. With regard to the
study of Lim et al. [24] we considered only the patients with
parenchymalmetastasis originating from peritoneal seeding
as these were considered resectable by the authors and sub-
mitted to liver surgery (14 out of 16).

Age was not reported in three articles [20,23,25] and
only for 34 patients age was available; in this group the
weighted average age was 57 years old. The histology of
the disease was not reported in four studies [20,21,23,25]
and hence was available in 32 patients as follow: 25 cases
of serous ovarian cancer, 1 case of endometrial ovarian can-
cer,1 case of mucinous ovarian cancer, and 5 other types
of tumours; these included 1 Mesonephric-like adenocar-
cinoma (M-LAC), 1 Tubular and trabecular type, 1 mixed
epithelial cancer and 2 not specified in the detail. The type
of treatment was available in 32 patients, while in four stud-
ies these data was not reported [20,21,23,25]; we identified
21 women who underwent PDS (66%) and 11 patients who
received IDS (34%). The rate of complete cytoreduction
was retrievable in a total of six articles accounting for 31
women and was reached in 64.5% of patients (20 women)
while, at least optimal cytoreduction considered as macro-
scopic disease left less than 1 cm in diameter was performed
in 28/31 patients (90%). Data about postoperative mor-
bidity were available in six studies [17,21,22,24,26,27]; 14
out of 33 patients (42%) reported a surgical complication
in the postoperative period. Only in two study [17,22] the
Clavien-Dindo grade of the morbidity [28] was reported;
in this group the rate of Clavien-Dindo grade III or greater
complications was 13% (n = 2/15). Data about survival was
provided in 5 studies [17,19,22,24,27] and was therefore
available for 21 patients. However, the lack of homogene-
ity in the presentation of the data and selective inclusion
criteria between the studies included, did not allow for a
homogeneous summary of the survival data. It is however
interesting to note that in one study a 5-year overall sur-
vival rate of 51% was reported in patients with resectable
liver metastases from peritoneal seeding [24]; moreover, in
another study it was shown that survival for parenchymal
liver lesions was significantly reduced compared to peri-
toneal ones [17].

3.3 Liver metastases characteristics and surgical treatment

The number of liver metastases was not retrievable
in five articles [20,21,23–25] and thus finally available for
17 patients; among them three patients (18%) had multi-
ple liver metastases and 14 (82%) had single lesion. In
one study [24] the exact location of the metastases was de-
scribed and, in 93% of cases the liver metastases were in the
right lobe while only 7% in both lobes of the liver. Type of
liver lesionswas available in 42 patients and among them 15
women (36%) presented parenchymal metastases while 27
(64%) had peritoneal metastasis. The specialty of the sur-
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geon was declared only in one study [24] and, in this case, it
was the hepatobiliary surgeon who performed the liver sur-
gical procedure in 14 patients. The Brisbane Terminology
of 2000 was used in only two studies [24,27]. In the popu-
lation of these two studies (15 patients) surgical liver proce-
dures were distributed as follow: 7 wedge resections (47%),
5 segmentectomies (33%), 2 hemi-hepatectomies (13%)
and one right-trisegmentectomy (7%). The optimal liver
resection rate was reported in five studies [17,19,22,24,27]
and mean rate was 93.7%; interestingly the identification
of clear resection margins was reported in only one study
showing free margin in all the specimens [24].

4. Discussion
According to our review, we found few studies ad-

dressing the role of liver resection in PDS or IDS for AOC.
Based on our results it seems that the choice of surgical
treatment in AOC at the time of diagnosis can be related
on two crucial points that often influence each other, the in-
dication and the feasibility of the surgical procedure. We
discussed as follow these points.

4.1 Surgical indication
The diagnosis of AOC with liver metastases leads

in many cases to deliver neoadjuvant chemotherapy and
subsequent IDS as primary treatment, or else exclusive
chemotherapy, especially for patients with multiple metas-
tases. This choice depends on several factors, such as the
presence of an isolated and resectable liver lesion, rather
than multiple and/or unresectable metastases. Furthermore
in most of the cases the liver involvement is the conse-
quence of an invasion by a neoplastic plaques of the di-
aphragmatic peritoneum which are different in terms of re-
sectability and prognosis compared to liver lesions resulting
from hematogenous localization [17]. It is also necessary
to consider the presence of frailty criteria of the patients as
poor performance or nutritional status, American Society
of Anesthesiologists (ASA) 3,4 and age ≥75 [29,30] and
the presence of an unresectable abdominal disease [15] or
suvra-diaphragmatic disease; these conditions often coexist
with liver involvement at diagnosis and careful evaluation
is mandatory. In our study most of the patients underwent
PDS (66%) and, overall, 63% of all the women presented
peritoneal metastasis infiltrating the liver. The number of
livermetastases is certainly a decisive parameter to consider
the feasibility of the surgical procedure, in fact, we found
that the large majority (82%) of the patients who underwent
liver resection presented with a single lesion.

Liver surgery for AOC metastases can be associated
with a significant increase of the OS [17,22] if associated
with optimal cytoreduction and optimized medical treat-
ment [2]; however, the selection of the patients eligible for
PDS is challenging, since it requires a high degree of expe-
rience and still represents an open scientific debate [31]. In
fact, while the data on the role of secondary cytoreduction

in ovarian cancer is getting mature [32–36] and a greater
number of evidences on liver surgery at relapse exist [13],
the indications for this type of liver procedures at diagnosis
are less clear.

There exist some other therapeutic options that worth
mentioning regarding the treatment of liver metastases in
recurrent ovarian cancer: it’s about of percutaneous ra-
diofrequency ablation after surgery and chemotherapy [37],
percutaneous cryoablation [38], or even repetitive transar-
terial chemoembolization (TACE) as a third line treatment
of metastasis to the liver [39].

Concerning the treatment of patients who suffer from
liver metastases at the time of diagnosis, the undisputed
prognostic advantage of no residual disease [1] would lead
to think that, in the absence of other limitations for pri-
mary surgery, optimal cytoreduction including liver resec-
tion could guarantee an advantage in terms of survival. The
survival data collected by our review are too scanty to sup-
port a position regarding the final prognosis, even though
a study by Bacalbasa precisely addressed this topic [22];
in this study, the authors report a mean OS of 123 months
in patients submitted to liver resection as part of primary
cytoreduction [22]. In another study of the same authors, a
significant difference in terms ofmedian survival in favor of
patients who underwent resection for liver peritonealmetas-
tases compared to those with parenchymal metastases was
noted (34.33 vs 15.63 months) [17]. This latter study also
demonstrated that the survival of patients who underwent
primary cytoreduction including liver resection was signif-
icantly higher compared to the patients who received sec-
ondary cytoreduction including liver resection (15.63 ver-
sus 6.63 months, log-rank p = 0.057, 90% CI); finally, a
benefit in terms of survival in favor of liver metastasis from
peritoneal seeding was observed systematically in each set-
ting when compared to intraparenchymal metastasis from
hematogenous origin. These data confirm that a PDS with
no residual disease is the goal of the treatment of advanced
ovarian cancer and it must be performed in the presence of
resectable liver disease. The hepatic involvement due to
infiltration of the Glisson capsule does not have the same
significance as intrahepatic metastases as it does not fol-
low the same path of carcinogenesis (diffusion through the
peritoneum vs hematogenous route), as also demonstrated
by these survival differences.

4.2 Surgical procedures

As already mentioned, the presence of a single liver
metastases is certainly a parameter that support the indica-
tion for a surgical approach. This is especially true for the
treatment at relapse that evolved thanks to the results of the
studies DESKTOP III, SOC1 and GOG 0213 [33,35,36];
for primary cytoreduction a defined criterion for the surgi-
cal resection of liver metastases cannot be defined and the
decision should be evaluated for each specific case. A per-
sonalized approach should be adopted based on the type of
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liver metastases. While peritoneal lesions infiltrating the
liver can be easily resect by an expert oncologist gynaecol-
ogist, the presence of parenchymal metastases usually re-
quires the involvement of a hepatobiliary surgeon; the de-
cision for the surgical approach to liver metastases should
therefore be the result of a multidisciplinary collaboration.

Concerning the type of liver resection, in our review
we found a lack of homogeneity in the nomenclature of the
surgical procedure between the included studies and at the
same time a lack in indicating the speciality of the surgeon
who performed the procedure. The first attempts to intro-
duce a reproducible nomenclature date back to 1975 with
Starzl and collaborators who proposed a terminology for
liver resections based on anatomical studies [40]. How-
ever, in the following years, there persisted a great confu-
sion in the terminology of hepatic anatomy and liver resec-
tions and for this reason, in 1998 the International Hepato-
Pancreato-Biliary Association (IHPBA) established a Ter-
minology Committee to deal with this; the recommenda-
tions of the committee were accepted at the biannual meet-
ing of the IHPBA in Brisbane, Australia, in 2000. The Bris-
bane 2000 terminology was the first universal terminology
of hepatic anatomy and resections and currently is the most
accredited terminology [18]. According to this terminol-
ogy we distinguish the following types of liver resection
[18,41].

(i) First-order resections: namely right or left hep-
atectomy (or right or left hemiepatectomy); the procedure
consists in the removal of the entire right lobe of the liver
(segments 5, 6, 7 and 8) or the entire left (segments 2-3-4);
in this case, the border of division which separates the two
hemilivers is a plane which intersects the gallbladder fossa
and the fossa for the inferior vena cava (midplane of the
liver).

(ii) Second-order resections: which include right
anterior sectionectomy (segments 8 and 5); right posterior
sectionectomy (segments 7 and 6); left medial sectionec-
tomy or resection segment 4 or segmentectomy 4 (segment
4); left lateral sectionectomy or bisegmentectomy 2, 3 (seg-
ments 2 and 3).

(iii) Third-order resections: which include seg-
mentectomy or bisegmentecomy defined as the removal of
any hepatic segment from 1 to 9, which is removed individ-
ually or together with another segment in continuity with it,
respectively.

(iv) Resections involving three sections distinguish
in the right trisectionectomy (segments from 4 to 8) and
the left trisectionectomy (segments 2, 3, 4, 5 and 8). In
these cases, the border of the sections are planes referred to
right and left intersectional planes; left intersectional planes
passe through umbilical fissure and the attachment of the
falciform ligament; there is no surface marking of the right
intersectional plane.

There are also other types of liver resections that are
often performed during cytoreduction for AOC by oncolog-

ical gynecologists; these resections are called “wedge” re-
sections; these do not follow the anatomical division of the
liver and involve the removal of a part of the liver of less
than one segment.

In the review by Gasparri et al. [13] states that full
livermobilization and non-anatomical liver resections, such
as a wedge resection, can be performed by an experienced
gynecologic oncologist; conversely, it’s recommended that
the anatomical liver resections should be performed by a
hepatobiliary surgeon. In our review only one study re-
ported that a hepatobiliary surgeon performed such proce-
dures and, in our opinion the feasibility of the procedure
by the oncologist gynecologist rather than the hepatobil-
iary surgeon, should be better investigated to provide more
training on the creation of multidisciplinary teams and the
selection of patients.

Regarding post-operative morbidity, we reported a
42% rate of post-operative morbidity and a rate of Clavien-
Dindo grade III or greater complications of 13%. Given
the small sample size of patients for which the Clavien-
Dindo grade of morbidity was available in our review (15
patients) we cannot exclude a selection bias and hence an
underestimation of the true incidence. Bacalbasa and co-
authors considered hepatectomy for AOC liver metastases
a safe and effective procedure [17] and they reported a rate
of severe postoperative complications (>grade III Dindo-
Clavien) in the group of patients with parenchymal liver le-
sions of 25%. Considering these data, we think that further
studies are needed to evaluate the feasibility of liver surgery
in patients with advanced ovarian cancer and that a differ-
ence in terms of morbidity between resections of peritoneal
and parenchymal lesions could be exist.

5. Conclusions
The results of our study are too scanty, and they cannot

provide a unique position. However, we believe that they
brought to light some shortcomings of the literature as well
as provided an overview on the subject.

In our opinion, liver resection is feasible during either
PDS or IDS, especially in case of single lesion and peri-
toneal metastasis. Liver surgery performed to achieve an
optimal cytoreduction for AOC, especially at the time of
PDS, may improve the OS and this prognostic impact is ap-
parently maintained at the time of IDS. Finally, given the
new long-term medical treatment for ovarian cancer [2],
further studies are needed to address the prognostic impact
of liver resections.
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