
Epithelial ovarian cancer (EOC) is the most common 
cause of death from gynecological cancer in the Western 
world. The current standard treatment of these patients 
consists of cytoreduction and systemic chemotherapy. One 
of the most distinct features of EOC is the tendency to dis-
seminate into the peritoneal cavity and remain confined to 
the peritoneum and intra-abdominal viscera. This makes 
it an ideal target for loco-regional therapy. Improved long-
term results can be achieved in highly selected patients 
using cytoreductive surgery (CRS), in combination with 
intra-operative hyperthermic intra-peritoneal chemother-
apy (HIPEC). Optimal cytoreduction of advanced ovarian 
cancer is currently the most relevant prognostic factor. 
However, even when a complete resection is possible, the ap-
pearance of recurrences during follow-up is very common, 
due to the presence of microscopic residual disease, not vis-
ible to the surgeon. HIPEC has become a useful therapeutic 

strategy to obtain a higher degree of debulking by trying to 
eliminate the residual microscopic component responsible 
for recurrences. A summary of the current clinical evidence 
suggests that the most interesting settings first to explore in 
randomized trials are secondary CRS after upfront incom-
plete CRS for stage III ovarian cancer and salvage CRS for 
recurrent ovarian cancer, two time-points representing fail-
ure to initial standard therapy. There is much less indirect 
evidence for a potential benefit of HIPEC for less advanced 
stages (I – II) and for earlier time-points in the treatment of 
ovarian cancer (upfront, interval and consolidation). CRS 
and HIPEC offer a significant survival benefit in patients 
with recurrent EOC. This observation applies to both plati-
num-sensitive and platinum-resistant disease.
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EOC is the most common cause of death from 
gynecological cancer in the Western world and 
approximately two thirds of the patients present 
with advanced disease at diagnosis (International 
Federation of Gynecology and Obstetrics [FIGO] 
stage III or IV) [1,2]. 

The current standard treatment of these pa-
tients consists of cytoreduction (residual disease 
<0.2cm) and systemic chemotherapy with pacl-
itaxel combined with platins, either carboplatin or 
cisplatin, with or without anti-angiogenic agents. 
This strategy provides complete remission in 60-

80% of the cases with a median survival of 35-38 
months [3]. However, 20-30% of the patients have 
tumors resistant to systemic cisplatin from the 
onset and nearly 60-70% of those who respond 
to platinum will relapse within 3 years [4]. This 
interval to the development of drug resistance is 
defined by the time to recurrence after the first-
line treatment, a definition that might be ques-
tionable. Patients who relapse before the sixth 
month are considered chemoresistant, and those 
who relapse after six months are considered che-
mosensitive. The prognosis for these two groups 
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is ambiguous and effective therapy with curative 
intent is very doubtful [5,6]. 

One of the most distinct features of EOC is 
the tendency to disseminate into the peritoneal 
cavity and remain confined to the peritoneum and 
intra-abdominal viscera. This makes it an ideal 
target for loco-regional therapy [6,7]. 

The extent of cytoreduction has a direct im-
pact on survival, and maximal cytoreduction was 
found to be one of the most powerful determi-
nants of survival among patients with stage III 
or IV EOC, in a meta-analysis of almost 7,000 pa-
tients [3]. In 2006, the National Cancer Institute 
issued a Clinical Announcement suggesting that 
intraperitoneal (IP) chemotherapy should become 
the standard of care for patients with newly di-
agnosed stage III optimally cytoreduced EOC fol-
lowing a publication of the landmark study, GOG 
protocol 172. Unfortunately, toxicity and catheter 
complications and dose schedule resulted in poor 
uptake of the IP route [8]. 

Improved long-term results can be achieved 
in highly selected patients with CRS, including 
parietal and visceral peritonectomy procedures, 
in combination with HIPEC [9-14].

Platinum-based chemotherapeutic regimens 
have been shown to produce high response rates 
and to penetrate tumor tissue much more deep-
ly under hyperthermic conditions when adminis-
tered IP. Because of the peritoneal-plasma barrier, 
platinum derivatives remain in the peritoneal cav-
ity longer, permitting prolonged exposure to the 
drug. Despite extended surgery, most patients re-
turn to baseline or better levels of function within 

3 months after treatment and long-term survival 
with good quality of life is possible [7,15].  

Cytoreductive surgery

Favorable oncological outcomes have been 
reported regarding the introduction of a more ag-
gressive surgical approach to resect ovarian can-
cer peritoneal carcinomatosis (PC). A historical 
meta-analysis supporting the importance of CRS 
in the treatment of EOC was published by Bristow 
et al. [3]. They retrospectively evaluated the rela-
tive effect of percent maximal CRS and other prog-
nostic variables on survival among 81 cohorts of 
studies, including 6885 patients with stage III/IV 
EOC, treated with cisplatin-based chemotherapy. 
Maximal cytoreduction was concluded to be one 
of the most powerful determinants of survival. 

CRS may be considered for EOC at the time 
of initial treatment (frontline), following neoadju-
vant chemotherapy (interval debulking) and with 
recurrence [16,17]. 

There is a list of possible indications and 
time-points for surgical intervention in EOC [18]. 
In the past, CRS with residual cancerous lesions 
>1 cm or <2 cm in greatest dimension was con-
sidered “optimal” (Table 1). However, the precise 
definition of optimal or complete cytoreduction 
has been open to wide differences of opinion and 
has changed considerably overtime. Optimal cy-
toreduction definitely improves the survival and 
requires peritonectomy prodecures and visceral 
resections depending on the extent of peritoneal 
metastases (Table 2). 

Table 1. Indications for surgery in ovarian cancer

(i) Diagnostic laparotomy or laparoscopy Exploration performed at any time in the course of ovarian cancer to obtain a 
histological diagnosis.

A second-look surgery is performed in patients who are clinically, biochemically, 
and radiologically free of disease after completion of chemotherapy with the 
purpose to confirm the response status.

(ii) Staging laparotomy Surgery performed in patients with clinically early ovarian cancer aiming at the 
detection of tumor spread. 

(iii) Primary cytoreductive surgery Surgery with the aim of complete resection of all macroscopic tumors in patients 
with first diagnosis of advanced ovarian cancer before any other treatment (e.g., 
chemotherapy). 

(iv) Secondary surgery/Interval debulking Surgery performed in patients usually after 3 cycles of chemotherapy, with an 
attempt to remove any remaining tumor that has not been eradicated by chemo-
therapy. 

(v) Surgery for progressive ovarian cancer Surgery with the purpose of removing obviously resistant tumors, which have 
not responded to chemotherapy and progressed during primary chemotherapy. 

(vi) Surgery for recurrent ovarian cancer Surgery aiming at complete resection of all macroscopic tumor in patients with 
recurrent ovarian cancer after completion of primary therapy including a subse-
quent period without any signs of disease.

(vii) Palliative surgery Surgery performed in patients with symptoms caused by progressive disease 
or sequelae aiming to relieve symptoms and not towards survival prolongation.
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After finishing the CRS, it is important to de-
termine the completeness of cytoreduction score 
(CCs):

CC-0 indicates no visible residual tumor
CC-1 indicates residual nodules<2.5 mm
CC-2 indicates residual nodules>2.5 mm and 
<2.5 cm
CC-3 indicates residual nodules > 2.5 cm
This score proposed by Sugarbaker and Chang 

has been accepted worldwide by the teams of peri-
toneal surface malignancy treatment groups [19]. 

The term “optimal debulking” has been in-
troduced for primary CRS. Retrospective studies 
reported a threshold of ≤1 cm of residual tumor 
as cut-off for inclusion criteria for complete cy-
toreduction. Nowadays, the definition of complete 
CRS has changed to indicate complete resection of 
all visible tumors and the Gynecologic Cancer In-
terstudy Group (GCIG) has changed the official no-
menclature to indicate this. However, the concept 
of “optimal debulking” has not been established 
in CRS for recurrent disease [20,21]. 

Several factors concur for the accomplishment 
of an optimal cytoreduction: accurate preopera-
tive identification of resectable cases, experience 
of the surgical team, favorable clinical condition 
of the patient, biological aggressiveness of the 
disease, the surgeon and patient’s willingness to 
challenge the inherent increased morbidity of an 
extended operation. However, the essence of the 
problem is not operational. Although universal-
ly accepted as standard of care, the term CRS has 
been the subject of myriad of interpretations re-
sulting in different concepts of optimal residual 
disease and advisable limits of radicality [22]. 

Peritonectomy procedures are necessary to 
successfully treat peritoneal surface malignancies 
with curative intent. Peritonectomy procedures 
are used in areas of visible cancer progression so 
that only microscopic residual disease remains. 
Isolated tumor nodules are removed using elec-
tro-evaporation, and involvement of the viscer-
al peritoneum frequently requires resection of a 
portion of the stomach, small intestine or colorec-

tum. Layering of cancer on a peritoneal surface or 
a portion of the bowel requires peritonectomy or 
bowel resection for complete removal. 

In order to adequately perform peritonectomy, 
the surgeon must use electro-surgery. Peritonec-
tomies and visceral resection using traditional 
scissor and knife dissection will unnecessarily 
disseminate a large number of tumor cells within 
the abdomen. High-voltage electro-surgery leaves 
a margin of heat necrosis that is devoid of viable 
malignant cells. Not only does electro-evapora-
tion of tumor and normal tissue at the margins 
of resection minimize the likelihood of persistent 
disease but it also minimizes blood loss. When us-
ing techniques other than electro-surgery profuse 
bleeding from stripped peritoneal surfaces may 
occur [23].

Lysis of adhesions: Before proceeding with 
peritonectomies or visceral resections, all ad-
hesions are separated. Scar tissue holding bow-
el loops together is resected using ball tipped 
electro-surgery and generous cooling using 
room-temperature saline irrigation. To facilitate 
the dissection, adhesions are thinned out using 
strong compression of tissue between thumb and 
index finger. If possible, these adhesions are re-
sected and submitted as a pathological specimen. 
The mechanism whereby cancer cells are fixed at 
sites of prior surgical dissection is referred to as 
the “tumor cell entrapment hypothesis” [24].

Xiphoidectomy: If preoperative radiologic stud-
ies suggest the need of right and left subdiaphrag-
matic peritonectomy, a xiphoidectomy should be 
performed to gain maximal exposure beneath the 
right and left hemidiaphragms. The xiphoid is re-
leased from the sternum. The broad attachments 
of the diaphragm muscle to the xiphoid are divid-
ed as it is peeled away from the underlying tis-
sues. 

Total anterior parietal peritonectomy: As the 
peritoneum is dissected away from the posteri-
or rectus sheath, if cancer nodules are palpated 
on the parietal peritoneum a complete dissection 
may be indicated to achieve a complete cytoreduc-

Table 2. Peritonectomy procedures and resections that are combined to complete cytoreduction procedure

Peritonectomy Resections

Anterior parietal peritonectomy

Left upper quadrant peritonectomy

Right upper quadrant peritonectomy

Pelvic peritonectomy

Omental bursectomy

Old abdominal incisions, umbilicus, and epigastric fat pad

Greater omentectomy and spleen

Tumor on Glisson’s capsule of the liver

Uterus, ovaries, and rectosigmoid colon

Gallbladder and lesser omentum
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tion. If the parietal peritoneum is not involved by 
peritoneal metastasis except for the small defect, 
the remainder of the peritoneum is maintained in-
tact. The superior limit of dissection is achieved 
with the stripping of the peritoneum from the 
undersurface of the hemidiaphagm. In some in-
stances, dissection from inferior to superior as-
pects of the abdominal wall facilitates clearing in 
this area. The dissection blends in with the right 
and left subphrenic peritonectomy superiorly and 
with the complete pelvic peritonectomy inferiorly 
[24,25]. 

Left subphrenic peritonectomy: The epigastric 
fat and peritoneum at the edge of the abdomi-
nal incision are stripped off the posterior rectus 
sheath. Strong traction is exerted on the tumor 
specimen throughout the left upper quadrant to 
separate tumor from the diaphragmatic muscle, 
the left adrenal gland and the superior half of the 
pre-renal fat. 

Right subphrenic peritonectomy: The peritone-
um is stripped from beneath the right posterior 
rectus sheath to begin peritonectomy in the right 
upper quadrant of the abdomen. The stripping of 
the tumor from the right hemidiaphragm contin-
ues until the base area of the liver is encountered. 
At that point, tumor on the superior surface of the 
liver is electro-evaporated until the liver surface 
is cleared. 

Tumor from beneath the right hemidia-
phragm from the right subhepatic space and from 
the surface of the liver forms an envelope as it is 
removed en bloc [24-26].

Greater omentectomy and splenectomy: To free 
the mid-abdomen of a large volume of tumor, 
greater omentectomy-splenectomy is performed. 
The greater omentum is evaluated and separated 
from the transverse colon using electro-surgery. 
The dissection continues beneath the peritone-
um that covers the transverse mesocolon in order 
to expose the lower border of the pancreas. With 
traction on the spleen, the peritoneum superior 
to the pancreas may be stripped from the gland 
bluntly or by using electro-surgery. If the perito-
neum covering the pancreas is free of cancer im-
plants, it remains intact.

Lesser omentectomy, cholecystectomy and strip-
ping of the hepatoduodenal ligament: The gallblad-
der is removed in a routine fashion from its fundus 
towards the cystic artery and cystic duct. The hep-
atoduodenal ligament is characteristically heavily 
layered with tumor. After dividing the peritoneal 
reflection into the liver, the cancerous tissue that 
coats the porta hepatic is bluntly stripped from 

the base of the gallbladder bed toward the duo-
denum.

Stripping of the floor of the omental bursa: Per-
forming stripping of the omental bursa after di-
viding the peritoneal reflection between left cau-
date lobe and superior vena cava.

Pelvic peritonectomy: After dissecting gener-
ously the peritoneum on the right and left sides 
of the bladder, the urachus is localized. The peri-
toneum and underlying fatty tissues are stripped 
away from the surface of the bladder. Broad trac-
tion on the entire anterior parietal peritoneal sur-
face and frequent saline irrigation clears the point 
of tissue transaction, which is precisely located 
between the bladder musculature and its adherent 
fatty tissue with peritoneum. The inferior limit of 
dissection is the cervix in females or the seminal 
vesicles in males. The peritoneal incision around 
the pelvis is connected to the peritoneal incisions 
of the right and left paracolic sulci. In the female 
patients the round ligaments are divided as they 
enter in the internal inguinal ring. In women, the 
right and left ovarian veins are ligated at the level 
of the lower pole of the kidney and divided. The 
sigmoid colon is divided just above the limits of 
the pelvic tumor. The inferior mesenteric artery 
is suture-ligated and divided, which allows one to 
pack all of the visera including the proximal sig-
moid colon into the upper abdomen [24-26]. 

Cytoreductive surgery is the cornerstone of 
therapy for EOC. There are several potential ben-
efits of aggressive primary surgical management 
in women with EOC, particularly those with ad-
vanced disease:

a) Optimal response to postoperative chemo-
therapy is achieved in the setting of minimal dis-
ease burden.

Chemotherapeutic drugs exert their maxi-
mum effects on small tumors that are well per-
fused and therefore mitotically active. Larger tu-
mor size is associated with poorer perfusion and 
a greater chance of subepithelial cellular damage 
as well as the emergence of multidrug resistant 
clones. These pharmacologic principles are sup-
ported clinically by the observation that both the 
relapse-free interval and median survival are in-
versely related to the size of the largest residual 
tumor mass at the completion of initial debulking 
prior to the start of induction chemotherapy. 	

b) Disease-related symptoms (e.g. abdominal 
pain, increased abdominal girth, dyspnea, early 
satiety) are related to tumor burden. Removal of 
bulky rapidly improves symptoms and quality of 
life. 
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c) Ovarian neoplasms produce multiple cy-
tokines at least some of which are immunosup-
pressive (e.g. interleukin-10, VEGF). Removal of 
tumor bulk may improve or restore host immune 
competence [28-31]. 

Despite the survival benefit of cytoreduction 
these procedures may be associated with signifi-
cant morbidity and a potential delay in the initia-
tion of chemotherapy. There are three exceptions 
to an initial surgical approach to management:

Firstly, patients with a complex ovarian cyst 
in whom an extra ovarian primary tumor has not 
been excluded. Secondly, patients with suspected 
ovarian cancer that are poor candidates for sur-
gery because of significant comorbidities (e.g. 
pre-existing medical conditions, severe malnu-
trition, massive ascites). In such patients, an ex-
tensive surgical procedure confers a high risk of 
perioperative morbidity and mortality. Thirdly, 
patients in whom initial cytoreduction is not fea-
sible because of disease bulk [32,33]. 

In patients with bulky disease or poor perfor-
mance status, an alternative approach is to estab-
lish the diagnosis of presumed ovarian cancer by 
a confirmatory biopsy or cytologic specimen (e.g. 
from a peritoneal implant or ascitic fluid) followed 
by the administration of neoadjuvant chemother-
apy [32].

Since the clinical experience and aggressive-
ness of the surgeon are key determinants of opti-
mal surgical resection, the intraoperative quanti-
fication of residual disease diameter is estimated 
by the surgeon and has a subjective component. 
However, the accuracy of CT for assessing residu-
al disease has not been validated either. Poor cor-
relation between the surgeon’s estimate of resid-
ual disease and the postoperative CT could be due 
to the surgeon’s underestimation of residual dis-
ease, rapid regrowth of the tumor following sur-
gery or postoperative changes and inflammation 
following surgery that look like residual disease 
on CT scan [34]. In several studies, factors limit-
ing the ability to achieve optimal cytoreduction 
are presence of extra-abdominal or retroperito-
neal disease or large tumor bulk, bowel involve-
ment (small bowel mesentery), parenchymal liver 
involvement, presence of ascites, and poor nutri-
tional state [35].

Rectosigmoid colon resection should be at-
tempted in women with bulky abdominal disease 
if the procedure provides an opportunity for max-
imal cytoreduction. However, gastrointestinal 
surgery can add significant morbidity to surgical 
treatment. A thorough assessment of the intraab-

dominal findings should be performed prior to at-
tempted resection. Bowel surgery is of little value 
if there are other areas of grossly unresectable 
disease, except to relieve gastrointestinal obstruc-
tion. Parenchymal hepatic metastases are not nec-
essarily a contraindication to initial cytoreductive 
surgery. The risk/benefit ratio for optimal hepatic 
cytoreduction may be unfavorable if hepatic dis-
ease is bulky or involves major vessels [36,37]. 

When a recurrence is detected during the fol-
low-up period, a second surgery, termed secondary 
cytoreduction, may be performed in a medically fit 
and selective patient population under certain cir-
cumstances. The best evidence suggests that ag-
gressive surgical debulking is critical to outcome. 
A second attempt at cytoreduction after chemo-
therapy for suboptimally debulked disease does 
not provide an outcome that is equivalent to that 
achieved by aggressive initial surgical debulking 
followed by paclitaxel and platinum-based combi-
nation chemotherapy. However, if the initial sur-
gical attempt of cytoreduction was not a maximal 
surgical effort, then chemotherapy followed by 
secondary surgical cytoreduction might be bene-
ficial [38,39]. In several studies on secondary cy-
toreduction, several clinical variables were found 
to be independently associated with survival on 
multivariate analysis. These included age, initial 
stage (III C vs V), ascites ≤1 lt, histology (all oth-
er vs mucinous/clear all), disease-free interval 
>12 months, limited (1-2) sites of recurrence, tu-
mor size <6 cm, diagnosis to recurrence time >18 
months and treatment-free interval <24 months. 
A proposed guideline for selection of patients 
who may benefit from secondary surgical cytore-
duction includes disease-free interval and number 
of sites of recurrence. In general, patients who are 
considered candidates for secondary cytoreduc-
tion have platinum-sensitive disease (recurrence 
beyond 6 months after completion of adjuvant 
platinum-based chemotherapy) [40]. 

The literature on surgical cytoreduction for 
EOC beyond the secondary setting is limited. For 
recurrence after secondary cytoreduction, studies 
on survival benefit of tertiary cytoreduction also 
focus on residual disease as the most important 
prognostic factor [55]. Ideally, tertiary cytoreduc-
tion should control the disease, diminish the com-
plaints associated with the tumor load, increase 
survival and improve the quality of life without in-
creasing morbidity. Issues with regard to tertiary 
cytoreduction include selecting the appropriate 
candidates for the extensive surgery, determining 
the prognostic value and identifying the limits of 
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how aggressive the surgery must be in order to 
achieve the best outcome [40-42]. It appears that 
maximal surgical effort aiming at optimal tumor 
reduction remains of high value throughout the 
entire natural course of EOC from the primary to 
secondary, tertiary and even quaternary setting. 
Future larger multicenter, prospectively assessed 
evaluations are warranted to validate the present 
findings (Table 3) [43]. 

Rationale for HIPEC in ovarian cancer

The route of chemotherapy administration for 
EOC has traditionally been intravenous (IV). In 
the 1960s IP chemotherapy was introduced with 
the aim of controlling malignant ascites. It was 
found that certain drugs, such as cisplatin, were 
cleared from the peritoneal cavity slowly, which 
meant that a high concentration of the drug could 
be delivered IP without resulting in a systemic 
overdose of the drug. Drugs that ar particularly 
suited for IP delivery have high molecular weight 
and are water-soluble, resulting in a delayed peri-

toneal, but high systemic clearance, giving rise 
to pharmacological advantage for treating perito-
neal disease [6]. Ovarian cancer is an ideal cancer 
for treatment via an IP route. The propensity for 
peritoneal recurrences as the only site of disease 
makes this cancer the ideal candidate for such lo-
co-regional treatment. The rationale behind HIPEC 
is the ability to deliver high concentrations of the 
appropriate drug to the site that is most likely to 
develop recurrences after performing complete 
cytoreduction, with eradication of all visible dis-
ease. It is critical that no gross residuals are pres-
ent, as penetration of IP chemotherapy is up to a 
depth of 2-2.5 mm, hence there is a inherent risk 
that larger volumes of tumor deposits will not be 
adequately treated by the intraperitoneal chemo-
therapy. HIPEC has several advantages over sim-
ple intraperitoneal chemotherapy: the administra-
tion is performed immediately following surgical 
cytoreduction in an abdomen free of adhesions at 
the moment when the tumor burden is at its low-
est [6,43]. 

Table 3. Retrospective studies with regard to cytoreduction

First author 
[Ref] Year No. of 

patients

Platinum 
sensitive 
patients

OS* 
(months)

DFS* 
(months)

Major  
compli-
cation 

rate (%)

Operative 
mortality

(%)

Complete 
tumor 

resection
rate (%)

Independent 
factors associated 

with survival

Median 
tumor 

size (cm)

Multiple 
site  

recurrence  
rate (%)

Leitao et al. 
[94]

2004 26 42 36 10 8 0 53 Optimal TC and 
TFI

5 57

Karam et al. 
[95]

2007 47 0 24 16 14 0 64 Presence of 
diffuse peritoneal 
disease

5 NA

Gulfekin et 
al [96]

2008 20 0 32 6 0 0 35 4 50

Shih et al 
[97]

2010 77 28 60 13 13 0 72 Extent of debulk-
ing

5 62

Fotopoulou 
et al. [98]

2011 135 19 37 7 20 5.8 39 Complete tumor 
resection, interval 
to primary diag-
nosis >3 years 
and serious papil-
lary histology

NA 85

Hizli et al. 
[99]

2012 23 0 NA NA 4 0 65 Complete tumor 
resection

4 83

Fotopoulou 
et al. [42]

2013 406 38 49 12 26 3.2 54 High grade 
histology, tumor 
residuals at 2nd 
and 3rd surgery, 
interval to second 
relapse, ascites, 
upper abdominal 
involvement, dis-
tant metastases 
and non-platinum 
third-line chemo-
therapy

NA NA

*In optimally-debulked (no visible tumor) patients (in suboptimally-debulked patients overall survival, instead of DFS is stated). TFI: 
treatment free interval, NA: not available
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During HIPEC, moderate intra-abdominal 
hyperthermia is obtained by heating the carrier 
solution. The target intra-abdominal temperature 
differs slightly between centers, but is usually 
between 40o and 43oC. Similar to the drugs that 
are intra-peritoneally delivered, heat has a lim-
ited penetration depth during HIPEC, implying 
once again the need for optimal CRS. Hyperther-
mia enhances chemotherapy efficacy in a number 
of ways: it increases drug uptake into malignant 
cells, alters cellular metabolism and cellular drug 
pharmacokinetics, increases drug penetration 
depth in tissue, and provides temperature-de-
pendent increases in drug action and inhibition 
of repair mechanisms. A potential drawback of 
HIPEC is the short tumor exposure time. Howev-
er, experimental studies have demonstrated that 
even short time exposure of tumor cells to high 
drug concentrations, as is the case during HIPEC, 
is extremely sufficient to induce extended cell 
growth arrest and tumor cell death [44]. 

One should not assume that the intraperito-
neal administration of chemotherapy eliminates 
systemic toxicities. Although the drugs are se-
questered within the peritoneal space, they even-
tually are cleared into the systemic circulation. 
For this reason, the safe doses of most drugs in-
stilled into the peritoneal cavity are identical to 
the intravenous doses. 

Tumor cell entrapment may explain the rapid 
progression of peritoneal surface malignancy in 
patients who undergo surgical treatment alone. 
This theory relates the high incidence and rapid 
progression of peritoneal surface implantation to 
fibrin entrapment of intra-abdominal tumor em-
boli on traumatized peritoneal surfaces and pro-
gression of these entrapped tumor cells through 
growth factors involved in the wound healing 
process. Tumor cell entrapment may cause a high 
incidence of local-regional treatment failure in 
patients treated for EOC peritoneal carcinoma-

tosis. The reimplantation of malignant cells into 
peritonectomized surfaces in a reoperative setting 
must be expected unless intraperitoneal chemo-
therapy is used. A high dose of heated chemother-
apy can then be delivered in the operating room 
to eradicate tiny tumor nodules and microscopic 
cancer cells so that all abdominal and pelvic com-
ponents of the cancer are exposed to chemother-
apy and may respond (Table 4) [24,45].

CRS + HIPEC as front-line therapy

Standard upfront treatment was analyzed in 
the study by Vergote et al. [46], who compared 
CRS+systemic chemotherapy vs neoadjuvant 
chemotherapy+CRS+systemic chemotherapy. Me-
dian overall survival (OS) was 30 and 29 months 
respectively, and median disease free survival 
(DFS) was 12 months. In this phase III study, the 
requirement for CRS was residual disease <1 cm, 
therefore the results cannot be compared with 
those of studies based on maximal surgical effort 
surgery. A more suitable comparison would be 
with the results of maximum CRS studies involv-
ing access to the upper abdomen, such as those 
described by Eisenkop et al. [47], and Chi et al. 
[48]. In these studies, the median OS was 58.2 and 
54 months, with a 5-year OS of 49%, respectively. 

Standard first-line treatment demands com-
plete CRS along with adjuvant or perioperative 
chemotherapy using carboplatin and taxol, deliv-
ered either systemically or intraperitoneally. 

Antiangiogemic agents may also be used. 
Radicality of cytoreduction is the main independ-
ent prognostic factor. Other prognostic factors 
such as the extensiveness of peritoneal carcino-
matosis as evaluated by the Sugarbaker’s Perito-
neal Cancer

Index (PCI) or the chemoresistance to plati-
num compounds are also fundamental prognostic 
factors. However, there is great variation in the 

Table 4. Rationale for the use of a heated intraoperative intraperitoneal chemotherapy solution

•• Heat increases drug penetration into tissue. 

•• Heat increases the cytotoxicity of selected chemotherapy agents. 

•• Heat has antitumor effect by itself. 

•• Intraoperative chemotherapy allows manual distribution of drug and heat uniformly to all surfaces of 
the abdomen and pelvis.

•• Renal toxicities of chemotherapy given in the operating room can be avoided by careful monitoring of 
urine output during chemotherapy lavage.

•• Time that elapses during the heated perfusion allows for normalization of main physiologic parameters 
(temperature, blood clotting, hemodynamics, etc.)

•• Access to the peritoneal cavity over 90 min allows time for meticulous removal of tumor nodules from 
small bowel surfaces and a mechanical disruption of cancer cells from within blood clots and fibrin ac-
cumulations. 
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criteria for inclusion of patients in various trials 
of standard first-line HIPEC treatment.

This makes comparisons very difficult. Com-
parative results are summarized in Table 5. The 
number of patients in series that evaluated first-
line HIPEC are usually quite limited but the re-
ported median survival in selected patients is su-
perior to those obtained with standard systemic 

chemotherapy. The survival results of the French 
Registry are lower, but this series included pa-
tients who were refractory or resistant to first-
line treatment and thus have poorer prognosis 
[6,49,50]. The data suggests that with HIPEC, the 
2-year OS and progression-free survival were not 
significantly different with those of CRS and sys-
temic chemotherapy. These results are compara-

Table 5. Results from the use of HIPEC in the treatment of ovarian cancer

A/Survival results for first line HIPEC treatment for advanced ovarian cancers

First author [Ref] Year Number of 
patients Chemotherapy Cytoreduction

Median
survival
(months)

Survival

Vergote et al. [46] 2010 334 Neoadjuvant IV <1 cm 30

Adjuvant IV 29

Eisenkop et al. [47] 2003 408 IV <1 mm 58 49% at 5 years

Chi et al. [48] 2009 408 IV <1 mm 54 47% at 5 years

Armstrong et al. [100] 2006 214 IP <1 cm 66

215 IV 50

Helm et al. [53] 2010 20 HIPEC <1 cm 58

Pomel et al. [81] 2010 31 HIPEC <1 mm 67% at 2 years

Deraco et al. [101] 2011 26 HIPEC <1 mm NR 61% at 5 years

Bakrin et al. [44] 2013 92 HIPEC <1 mm 42 17% at 5 years

Gonzalez Bayon et al.[102] 2013 15 HIPEC <1 mm 78 72% at 5 years

IV: intravenous, IP: intraperitoneal, HIPEC: hyperthermic intraperitoneal chemotherapy, NR: not reported

B/Survival results for HIPEC for recurrent ovarian cancer

First author [Ref] Year Number of 
patients Treatment Quality of cytoreduction

Median
survival
(months)

Zanon et al. [103] 2004 23 CRS and HIPEC Complete 38

7 Incomplete 11

Harter et al. [104] 2006 170 CRS Complete 45

47 Incomplete 20

Benedetti Panici et al.
[105] 2007 37 CRS Complete 61

Oksefjell et al. 
[56] 10 Incomplete 19

2009 68 CRS Complete 54

33 Residual tumor <2 cm 28

95 Residual tumor >2 cm 8

Helm et al. [53] 2010 83 CRS and HIPEC - 30

Bakrin et al. [49] 2013 356 CRS and HIPEC Complete 52

117 Incomplete 33

CRS: cytoreductive surgery, HIPEC: hyperthermic intraperitoneal chemotherapy

C/Case-control studies that compared CRS combined with HIPEC vs CRS alone for recurrent ovarian cancer

First author [Ref] Number of patients Survival for CRS + 
HIPEC Survival for CRS alone p value

Munoz-Casares et al. [106] 26 58% at 5 years 17% at 5 years 0.046

Spiliotis et al. [107] 48 50% at 3 years 18% at 3 years 0.01

Fagotti et al. [57] 67 68% at 5 years 42% at 5 years 0.017

CRS: cytoreductive surgery, HIPEC: hyperthermic intraperitoneal chemotherapy
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ble but do not exceed studies with maximal CRS 
followed by systemic chemotherapy in front-line 
treatment in EOC [21,51]. 

HIPEC during interval cytoreduction

A major controversy concerns the optimal 
time-point in the natural history of EOC for the 
performance of CRS+HIPEC. Data suggest that 
maximal surgical effort combined with system-
ic and intraperitoneal chemotherapy in the pri-
mary setting represents indirect evidence that 
CRS+HIPEC could be tested as upfront treatment 
in the context of phase III trials. 

The use of CRS following the maximal re-

sponse from neoadjuvant systemic chemotherapy 
is theoretically the most optimal time-point for 
HIPEC [21,22,52]. The numbers of patients from 
different trials and especially from the HYPER-O 
study are small and the data difficult to interpret 
[53]. When one compares the survivals between 
patients when HIPEC was used as front line or 
used at the time of interval debulking following 
neoadjuvant chemotherapy, there is no significant 
difference. However, a large randomized study 
showed no difference in OS in women with stage 
III C and IV disease randomized to initial CRS 
then IV chemotherapy or neoadjuvant chemother-
apy followed by interval debulking surgery, then 
further systemic chemotherapy [46] (Table 6).

Table 6. Interval CRS and HIPEC 

First author 
[Ref] Treatment N

FIGO
III-IV 

(%)

FIGO
III 
(%)

FIGO
IV 
(%)

CC0 
(%)

Mortali-
ty (%)

Fol-
low-up

5-y 
DFS 
(%)

DFS

5-y 
OS 
(all) 
(%)

5-y 
OS 

(CC0) 
(%)

OS 
(all)

OS 
(CC0)

Reichman 
TW et al. 
[82]

CRS and 
HIPEC 4 100 0 8.4

Yoshida V 
et al.
[83]

CRS and 
HIPEC 4 100 100 0 0 17.8 38.0

Helm CW 
et al.
[53]

CRS and 
HIPEC 19 100 9.6 16.8 50.2 68.6

Roviello F 
et al.
[14]

CRS and 
HIPEC 31 100 100 0 65 0 58 NR

Mu-
noz-Casares 
FC et al. [84]

CRS and 
HIPEC 9 100 100 0 78 1/9 62 NR

Carrabin N. 
et al.
[85]

CRS and 
HIPEC 10 100 100 0 80 0 16.9

Marice P 
et al.
[86]

CRS only 34 100 88 12 0 >24 26

Vergote I 
et al.
[46]

CRS only 334 100 76 24 47 0.7 56 12 21.1 27.5 30 38.2

Sehouli J 
et al.
[87]

CRS only 40 100 78 22 88 0 23* 14.6 36.5 37.9

Kumar L 
et al.
[88]

CRS only 71 100 42 15 41

Onda T et al.
[89] CRS only 53 100 66 34 55 0 39 14 45

Lee SJ et al.
[90] CRS only 18 100 89 11 0 20 15 53

Follow-up and survival figures are expressed as median values in months unless otherwise specified, N: number of patients, CCO: 
macroscopically complete cytoreduction, y: year, DFS: disease free survival, OS: overall survival, NR: not reached, CRS: cytoreductive 
surgery, HIPEC: hyperthermic intraperitoneal chemotherapy
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CRS + HIPEC in recurrent EOC

Survival for patients with recurrent EOC 
treated with chemotherapy alone tends to be in-
ferior to that reported for secondary CRS. The 
influence of secondary CRS without HIPEC on 
survival outcomes has been addressed in a sub-
stantial number of studies and has been recent-
ly systematically reviewed [54]. However, these 
were non-controlled studies and not strictly com-
parable, since chemotherapy trials will include 
patients not suitable for traditional cytoreduction, 
including patients with a high PCI. The prognos-
tic factors that predict the survival outcome also 
define the criteria for “optimal” CRS+HIPEC in re-
current EOC [55]. These are age, performance sta-
tus, interval from initial treatment to recurrence, 
PCI, completeness of cytoreduction, presence of 
lymph nodes and initial platinum response [21]. 

A recent study from our team [7] was a pro-
spective randomized phase III study. A hundred 
and twenty women who experienced disease re-
currence after initial treatment with conservative 
or debulking surgery and systemic chemotherapy 
(FIGO stage III C and IV) were randomized into 
two groups. Group A (60 women) was treated with 
CRS+HIPEC+systemic chemotherapy and Group 
B (60 women) was treated with CRS+systemic 
chemotherapy. The mean survival for group A 
was 26.7 vs 13.4 months in group B (p=0.006) and 
the 3-year survival was 75% in group A vs 18% in 
group B (p=0.03). In the HIPEC group the mean 
survival was not different between patients with 
platinum-resistant disease vs platinum-sensitive 
disease (26.6 vs 26.8 months). On the other hand, 
in the non-HIPEC group, there was a statistical-
ly significant difference between platinum sen-
sitive vs platinum-resistant disease (15.2 vs 10.2 
months) (p=0.002). Complete cytoreduction was 
associated with a significantly longer survival. Pa-
tients with a PCI <15 appeared also to have a sig-
nificantly longer survival. One of the most signif-
icant findings in this study was that in the HIPEC 
group similar patient survival was observed, both 
in the platinum-sensitive and platinum-resistant 
disease, which was not the case in the non-HIPEC 
group. This observation can be attributed to sev-
eral reasons: the role of hyperthermia, epigenetic 
alterations and the role of anthracyclines, such as 
doxorubicin [7]. 

Bakrin et al. have reported similar results 
[56]. In a multicenter retrospective French study 
including 474 patients with recurrent EOC, pa-
tients with platinum-resistant and platinum-sen-
sitive disease treated with optimal cytoreduction 

had a similar survival of 51.6 and 47.2 months re-
spectively (non-significant) [49]. Similarly, in the 
Spiliotis et al. study, survival was 26.6 months 
in platinum-sensitive and 26.8 months in plati-
num-resistant disease (non-significant). 

Several other recent studies have been at-
tempted to identify the role of CRS+HIPEC in re-
current EOC. A case-control study by Fagotti et al. 
[57] compared survival data in 30 platinum-sen-
sitive EOC patients undergoing secondary CRS 
and HIPEC, vs 37 patients who did not undergo 
HIPEC. Statistically significant results were re-
ported in favor of the HIPEC group regarding the 
rates of secondary recurrence, the duration of sec-
ondary response and mortality, with a DFS of 26 
months in the HIPEC group vs 15 months in the 
non-HIPEC group [7]. 

So far, the management of recurrent EOC is 
based on systemic chemotherapy. However, the 
need for an alternative treatment modality has 
been pointed out by Stathopoulos et al., who stat-
ed that multiple chemotherapy lines (3-7 lines) do 
not offer a survival benefit vs 1 or 2 lines [58]. 
Finally, the need for appropriate surgical manage-
ment in recurrent EOC has been shown in a study 
by Fotopoulou et al., describing tertiary CRS in 
the course of treatment of patients with multiple 
relapses [42] (Table 7). 

Consolidation CRS + HIPEC

Consolidation treatment is defined as addi-
tional treatment following a complete response 
to front-line therapy. Patients with initial stage 
III EOC were treated with HIPEC at second lap-
arotomy and compared with patients who had a 
complete response but did not receive HIPEC. The 
5-year OS rate was 66.1% with HIPEC vs 31.3% in 
the control group [59].

In a prospective non-randomised study, con-
solidation CRS and HIPEC (29 patients) was com-
pared with no treatment (in 19 patients in the 
same period who refused CRS and HIPEC) in pa-
tients with FIGO stage III EOC after upfront (near) 
complete CRS followed by adjuvant systemic 
chemotherapy [60]. Median OS was 64.4 months 
in the CRS+HIPEC group vs 46.4 months for the 
control group, but the difference failed to reach 
statistical significance [51] (Table 8). 

CRS + HIPEC in malignant ascites-ROM 
EOC

Treatment of malignant ascites in advanced 
EOC patients remains controversial. The forma-
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tion of malignant ascites and accumulation of 
abdominal fluid-filled pockets as a direct effect 
of cancer is a typical complication during late-
stage EOC. The formation of malignant ascites 
occurs in virtually all EOC patients upon cancer 
progression. As the amount of ascites increases, 
patients generally report progressive symptoms 
of abdominal swelling, pain, nausea and dyspnea. 
Indeed, discomfort and decreased quality of life 
associated with symptomatic malignant ascites 
often exceeds that of the cancer itself, resulting 
in detrimental physiological and psychological 
states, leading to poor prognosis [61,62]. In the 
clinical setting, treatment of malignant ascites 

due to EOC is controversial. Some clinicians ad-
vocate first-line treatments with simple drainage 
while others select chemotherapy and debulking 
to treat the underlying cancer. However, neither 
type of treatment has been completely successful 
in reducing ascites and limiting additional ascites 
development. As a first-line treatment, simple 
drainage is often accomplished using diuretics, 
but their efficacy is relatively low and dosage in-
creases are limited. Similarly, continuous para-
centesis or manual removal of accumulated fluid 
from the abdominal cavity produces only tem-
porary relief and must be repeated regularly to 
prevent symptoms of recurrence. Thus, there is a 

Table 7. Secondary CRS and HIPEC 

First author [Ref] Treatment N
FIGO
III-IV 

(%)

FIGO
III 
(%)

FIGO
IV 
(%)

Mortality 
(%)

Follow- 
up

5-y 
DFS 
(%)

DFS 5-y OS 
(all) 
(%)

OS (all) p value

Bae JH et al. [59]
CRS and 
HIPEC stage 
I-II

23 0 0 0 0 62 NR 82.4 NR (1)

Bae JH et al. [59] CRS  only 
stage I-II

5 0 0 0 0 52 NR 60.0 NR (1)

Bae JH et al. [59]
CRS and 
HIPEC stage 
III

44 100 100 0 0 62 56 66.1 >60 (2)

Bae JH et al. [59] CRS only 
stage III

24 100 100 0 0 52 15 32.8 31 (2)

Ryu KS et al. [91] CRS and 
HIPEC (all)

57 61.4 61.4 0 3.5 47 48.7 63.4 76.1 (3)

Ryu KS et al. [91] CRS only 
(all)

60 65 65 0 0 46 19.8 52.8 62.9 (3)

Ryu KS et al. [91]
CRS and 
HIPEC stage 
I-II

22 0 0 0 47 69.6 78.4 (4)

Ryu KS et al. [91] CRS only 
stage I-II

21 0 0 0 46 77.8 89.6 (4)

Ryu KS et al. [91]
CRS and 
HIPEC stage 
III

35 100 100 0 47 26.9 26.4 53.8 60.9 (5)

Ryu KS et al. [91] CRS only 
stage III

39 100 100 0 46 10.3 6.1 33.3 22.3 (5)

Cotte E et al. [12] CRS and 
HIPEC

16 8 24.3 

Powel C et al. [81] CRS and 
HIPEC

31 100 100 0 0 14.1 NR

Rose BG et al. 
[92]

CRS and IV 
chemothera-
py only

216 100 93 7 47 10.5 33.9 

Rose BG et al. 
[92]

IV chemo-
therapy only

208 100 96 4 48 10.7 33.7 

Follow-up and survival figures are expressed as median values in months unless otherwise specified. N: number of patients, CCO: 
macroscopically complete cytoreduction, y: year, DFS: disease free survival, OS: overall survival, NR: not reached, CRS: cytoreductive 
surgery, HIPEC: hyperthermic intraperitoneal chemotherapy 
(1) p not significant for DFS and OS after CRS and HIPEC vs after CRS only 
(2) p=0.003 for DFS and OS after CRS and HIPEC vs after CRS only 
(3) p=0.002 for DFS; p=0.008 for OS after CRS and HIPEC vs after CRS only 
(4) p not significant for DFS and OS after CRS and HIPEC vs after CRS only 
(5) p=0.007 for DFS; p=0.002 for OS between CRS and HIPEC vs after CRS only
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need for improved treatment options for treating 
the underlying cancer, thereby preventing symp-
tomatic recurrence [61,63]. 

Laparoscopic approaches for HIPEC have re-
cently been proposed for patients who are not 
eligible for CRS [64-67]. Based on increasing re-
ports of successful outcomes following laparos-
copy-assisted HIPEC techniques, B-mode ultra-
sound-guided HIPEC was developed. The use of 
this technique has been reported to produce satis-
factory therapeutic results. 

Consequently, different treatment strategies 
are recommended to improve the prognosis of 
EOC patients with malignant ascites [68,69]. Gen-
erally, good results of the palliative (laparoscopic) 
administration of HIPEC without CRS have been 
reported recently in patients with refractory as-
cites due to recurrent gastric cancer, colorectal 
cancer, ovarian cancer, breast cancer and perito-
neal mesothelioma with limited morbidity, com-
plete clinical and radiological disappearance of 
ascites in 94% of the cases, and improvement of 
the Karnofsky performance status [70-72]. 

Discussion

EOC is one of the most common malignancies 
in women and causes more deaths than any oth-
er female reproductive cancer. Over the past two 
decades, only moderate improvements in long-
term survival of EOC patients have been report-
ed, mainly due to increased application of modern 

chemotherapy regimens [73]. 
In 1978, Dedrick et al. proposed the intraperi-

toneal administration of chemotherapy, which al-
lowed a significantly higher intraperitoneal drug 
concentration than by the intravenous route [74]. 
Optimal cytoreduction of disease in advanced 
EOC is currently the most relevant prognostic 
factor [75,76]. However, in patients with stage IV 
disease at diagnosis, unresectable disease at di-
agnosis or patients with general conditions that 
demand an initial complex surgery, such as pa-
tients with advanced age, neoadjuvant systemic 
chemotherapy and subsequent surgery has been 
proposed as a reasonable alternative [46]. In the 
appearance of recurrences, HIPEC has become 
a useful therapeutic strategy to obtain a higher 
degree of debulking by trying to eliminate this 
residual component, responsible for microscopic 
recurrences [77,78]. 

The technical particularities of HIPEC include 
installation circuit, the timing of parietal closure 
(before or after HIPEC), the duration of treatment 
target temperatures and the choice and dosage of 
antimitotic agents [6]. The rationale for the choice 
of a particular chemotherapy agent is based on 
its clinical efficacy and the pharmacokinetics in 
the peritoneal cavity. HIPEC’s toxicity when com-
bined with CRS is manifested largely as surgical 
complications (anastomotic leakage, intraperito-
neal septic complications, bleeding). Complica-
tions specific to HIPEC are mainly hematologic, 
as well as the risk of kidney failure related to the 

Table 8. Consolidation CRS and HIPEC

First  
author 
[Ref]

Treatment N
FIGO
III-IV 

(%)

FIGO
III 
(%)

FIGO
IV 
(%)

CC0 
(%)

Mortali-
ty (%)

Follow- 
up

5-y 
DFS 
(%)

DFS

5-y 
OS 
(all) 
(%)

5-y 
OS

(CC0) 

OS 
(all) p value

Gori J et 
al. [60]

CRS and 
HIPEC 29 100 100 0 100 0 73 98 64.4 (1)

Gori J et 
al. [60]

no  
treatment 19 100 100 0 73 51 46.4 (1)

Hel CW 
et al. [53]

CRS and 
HIPEC 12 24.2 29.6 42.4 67 53.7 

Yoshida 
V et al. 
[83]

CRS and 
HIPEC 4 100 100 0 0 82.8 90.1 88.3

Markman 
M et al. 
[93]

paclitaxel 
IV x 3 146 100 14 57 48 

Markman 
M et al. 
[93]

Paclitaxel 
IV x 12 150 100 22 61 53 

Follow-up and survival figures are expressed as median values in months unless otherwise specified. N: number of patients, CCO: 
macroscopically complete cytoreduction, y: year, DFS: disase free survival, OS: overall survival, NR: not reached, CRS: cytoreductive 
surgery, HIPEC: hyperthermic intraperitoneal chemotherapy 
 (1) p not significant for OS after CRS and HIPEC vs after no treatment
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predominant use of cisplatin [6,80]. 
A summary of the current clinical evidence 

suggest that the most interesting settings first to 
explore in randomized trials are secondary CRS af-
ter upfront incomplete CRS for stage III EOC and 
salvage CRS for recurrent EOC, two time-points 
representing failure to initial standard therapy. 
There is much less indirect evidence for a poten-
tial benefit of HIPEC for less advanced stages (I-
II) and for earlier time-points in the treatment of 
EOC (upfront, interval and consolidation) [51]. 

Mortality from HIPEC in a review of the larg-
est international series was reported to be 3%. 
Independent risk factors for morbidity included 
the extensiveness of carcinomatosis, the radical-

ity of CRS, the duration of the total procedure, 
the extent of peritoneal resection and the number 
of anastomoses. Grade 3-4 morbidity occurred in 
8-31% of the cases, particularly in patients whose 
bone marrow has already been impaired by multi-
ple cycles of systemic chemotherapy using agents 
similar to those used for HIPEC. This specific mor-
bidity is also linked to the type of chemotherapeu-
tic agent used [49,81]. 

CRS and HIPEC offer a significant survival 
benefit in patients with recurrent EOC. This ob-
servation applies to both platinum-sensitive and 
platinum-resistant disease. Maximum efficacy of 
HIPEC is noted when complete cytoreduction is 
achieved [7].

1.	 Le Brun JF, Campion L, Berton-Rigand D et al. Surviv-
al benefit of hyperthermic intraperitoneal chemother-
apy for recurrent ovarian cancer: A multi-institutional 
case control study. Ann Surg Oncol 2014;21:3621-
3627.

2.	 Bonnefoi H, A’Hern RP, Fisher C et al. Natural histo-
ry of stage IV epithelial ovarian cancer. J. Clin Oncol 
1999;17:767-775.

3.	 Bristow RE, Tomacruz RS, Armstrong D et al. Survival 
effect of maximal cytoreductive surgery for advanced 
ovarian carcinoma during the platinum era: a me-
ta-analysis. J Clin Oncol 2002;20:1248-1259.

4.	 Cannistra SA. Cancer of the ovary. N Engl J Med 
2004;351:2519-2529.

5.	 Bukowski RM, Ozols RF, Markman M. The man-
agement of recurrent ovarian cancer. Semin Oncol 
2007;34:1-15.

6.	 Bakrin N, Classe JM, Pomel C et al. Hyperthermic in-
traperitoneal chemotherapy (HIPEC) in ovarian can-
cer. Visc Surg 2014;151:347-353.

7.	 Spiliotis J, Halkia E, Lianos E et al. Cytoreductive sur-
gery and HIPEC in recurrent epithelial ovarian can-
cer: A prospective randomized phase III study. Ann 
Surg Oncol 2015;22:1570-1575.

8.	 Eskander RN, Cripe J, Bristow RE. Intraperitoneal 
Chemotherapy from Armstrong to HIPEC: Challenges 
and Promise. Curr Treat Opt Oncol 2014;15:27-40.

9.	 Ansaloni L, Angoletti V, Amadori A et al. Evaluation 
of extensive cytoreductive surgery and hyperthermic 
intraperitoneal chemotherapy (HIPEC) in patients 
with advanced epithelial ovarian cancer. Int J Gynecol 
Cancer 2012;22:778-785. 

10.	 Look M, Chang D, Sugarbaker PH. Long-term results 
of cytoreductive surgery for advanced and recur-
rent epithelial ovarian cancers and papillary serous 
carcinoma of the peritoneum. Int J Gynecol Cancer 

2003;13:764-770.

11.	 Helm CW, Randall-Whitis L, Martin RS III et al. Hy-
perthermic intraperitoneal chemotherapy in conjunc-
tion with surgery for the treatment of recurrent ovari-
an carcinoma. Gynecol Oncol 2007;105:90-96. 

12.	 Cotte E, Glehen O, Mohammed F et al. Cytoreduc-
tive surgery and intraperitoneal chemohyperthermia 
for chemoresistant and recurrent advanced epitheli-
al ovarian cancer: prospective study of 81 patients. 
World J Surg 2007;31:1813-1820.

13.	 Chua TC, Robertson G, Liauw W et al. Intraoperative 
hyperthermic intraperitoneal chemotherapy after cy-
toreductive surgery in ovarian cancer peritoneal car-
cinomatosis: systematic review of current results. J 
Cancer Res Clin Oncol 2009;135:1637-1645.

14.	 Roviello F, Pinto E, Corso G et al. Safety and potential 
benefit of hyperthermic intraperitoneal chemotherapy 
(HIPEC) in peritoneal carcinomatosis from primary or 
recurrent ovarian cancer. J Surg Oncol 2010;102:663-
670.

15.	 Mc Quellon RP, Loggie BW, Lehman AB et al. Long-
term survivorship and quality of life after cytore-
ductive surgery plus intraperitoneal hyperthermic 
chemotherapy for peritoneal carcinomatosis. Ann 
Surg Oncol 2003;10:155-162. 

16.	 Chi DS, Musa F, Duo F et al. An analysis of patients 
with bulky advanced stage ovarian cancer, tubal and 
peritoneal carcinoma, treated with primary debulk-
ing surgery (PDS) during an identical time period as 
a randomized EORTC – NEIC trap of PDS vs neo-ad-
juvant chemotherapy. Gynecol Oncol 2012;124:10-14. 

17.	 Du Bois A, Quinn M, Thigpen T et al. 2004 consen-
sus statements on the management of ovarian cancer. 
Ann Oncol 2005;16:7-12. 

18.	 Harter P, Hilper F, Mahner S et al. Role of cytoreduc-
tive surgery in recurrent ovarian cancer. Expert Rev 

References



Cytoreductive surgery and HIPEC in ovarian cancer S25

JBUON 2015; 20 (Suppl. 1): S25

Anticancer Ther 2009;9:917-922. 

19.	 Sugarbaker PH, Chang D. Results of treatment of 385 
patients with peritoneal surface spread of appendiceal 
malignancy. Ann Surg Oncol 1999;6:727-731. 

20.	 Du Bois A, Reuss A, Pujade-Lauraine E et al. Role of 
surgical outcome as prognostic factor in epithelial 
ovarian cancer: a combined exploratory analysis of 3 
prospectively randomized phase III multicenter trials: 
by the arbeitsgemeinschaft gynaekologishe onkologie 
studiengrappe ovarialkarzinom (AGO – OVAR) and the 
group d’ Investigateurs nationaux pour les etudes de 
cancers de l’ Oveare (GINECO). Cancer 2009;115:1234-
1244. 

21.	 Halkia E, Spiliotis J, Sugarbaker P. Diagnosis and 
management of peritoneal metastases from ovari-
an cancer. Gastroenterol Res Pract 2012;541842 doi: 
10.1155/2012/541842.

22.	 Deraco M, Baratti D, Laterza B et al. Advanced cytore-
duction as surgical standard of care and hyperthermic 
intrarperitoneal chemotherapy as promising treat-
ment in epithelial ovarian cancer. EJSO 2011;37:4-9.

23.	 Sugarbaker PH. Dissection by electrocautery with a 
ball tip. J Surg Oncol 1994;56:246-248. 

24.	 Sugarbaker PH. Cytoreductive surgery and periopera-
tive chemotherapy for peritoneal surface malignancy. 
Textbook and video atlas. Cine-Med 2013. 

25.	 Romanidis K, Nagorni EA, Halkia E et al. The role of 
cytoreductive surgery in advanced ovarian cancer: the 
general surgeon’s perspective. J BUON 2014:19:598-
604.

26.	 Halkia E, Efstathiou E, Spiliotis J et al. Management 
of diaphragmatic peritoneal carcinomatosis: Surgical 
anatomy guidelines and results. J BUON 2014:19:29-
33.

27.	 Eisenkop SM, Spirtos NM. What are the current sur-
gical objectives, strategies and technical capabilities 
of gynecologic oncologists treating advanced epithe-
lia EOC? Gynecol Oncol 2001;82:489-497.

28.	 Covens AL. A critique of surgical cytoreduction in 
advanced ovarian cancer. Gynecol Oncol 2000;78:269-
274. 

29.	 Merogi AJ, Marrogi AJ, Ramesh R et al. Tumor-host 
interaction: analysis of cytokines, growth factors and 
tumor-infiltrating lymphocytes in ovarian carcino-
mas. Hum Pathol 1997;28:321-331. 

30.	 Woo EY, Chu CS, Goletz TJ et al. Regulatory CD4(+) 
CD25(+) T cells in tumors from patients with ear-
ly-stage non-small cell lung cancer and late-stage 
ovarian cancer. Cancer Res 2001;61:4766-4772. 

31.	 Santin AD, Hermonat PL, Ravaggi A et al. Secretion of 
vascular endoepithelial growth factor in ovarian can-
cer. Eur J Gynecol Oncol 1999;20:177-181.

32.	 Martinek I, Kehoe S. When should surgical cytoreduc-
tion in advanced ovarian cancer take place.  J Oncol 
2010 ID852028.

33.	 Geisler JP, Linnemeier GC, Thomas AJ et al. Nutrition-
al assessment using prealbumin as an objective cri-
terion to determine who should not undergo primary 
radical cytoreductive surgery for ovarian cancer. Gy-
necol Oncol 2007;106:128-131. 

34.	 Chi DS, Ramirez PT, Teitcher JB et al. Prospective 
study of the correlation between post-operative com-
puted tomography scan and primary surgeon assess-
ment in patients with advanced ovarian, tubal and 
peritoneal carcinoma reported to have undergone pri-
mary surgical cytoreduction to residual disease 1 cm 
or less. J Clin Oncol 2007;25:4946-4951.

35.	 Axtell AE, Lee MH, Bristow RE et al. Multi-institu-
tional reciprocal validation study of computed tomog-
raphy predictors of suboptimal primary cytoreduction 
in patiens with advavnce ovarian cancer. J Clin Oncol 
2007;25:384-389.

36.	 Tebes SJ, Cardosi R, Hoffman MS. Colorectal resection 
in patients with ovarian and primary peritoneal carci-
noma. Am J Obstet Gynecol 2006;195:585-590.

37.	 Chi DS, Temkin SM, Abu-Rustum NR et al. Ma-
jor hepatectomy at interval debulking for stage IV 
ovarian carcinoma: a case report. Gynecol Oncol 
2002;87:138-142. 

38.	 Van der Burg ME, van Lent M, Buyse M et al. The ef-
fect of debulking surgery after induction chemother-
apy on the prognosis in advanced epithelial ovarian 
cancer. Gynecological Cancer Cooperative Group of 
the European Organization for Research and Treat-
ment of Cancer. N Engl J Med 1995;332:629-634.

39.	 Bristow RE, Eisenhauer EL, Santillan A et al. Delay-
ing the primary surgical effort for advanced ovarian 
cancer: a systematic review of neo-adjuvant chemo-
therapy and interval cytoreduction. Gynecol Oncol 
2007;104:480-490.

40.	 Shih KK, Chi DS. Maximal cytoreductive effort in 
epithelial ovarian cancer surgery. J Gynecol Oncol 
2010;21:75-80. 

41.	 Utku Dogan N, Schneider A, Chiantera V et al. Tertiary 
cytoreduction in the setting of recurrent ovarian can-
cer (Review). Oncol Lett 2013;6:642-647.

42.	 Fotopoulou Ch, Zang R, Gultekin M et al. Value of 
Tertiary Cytoreductive Surgery in Epithelial Ovarian 
Cancer: An International Multicenter Evaluation. Ann 
Surg Oncol 2013;20:1348-1354.

43.	 Melissa CC Teo. Update on the management and the 
role of intraperitoneal chemotherapy for ovarian can-
cer. www.co-obgyn.com. 

44.	 De Bree E, Helm WC. Hyperthermic intraperitoneal 
chemotherapy in ovarian cancer: rationale and clini-
cal data. Expert Rev Anticancer Ther 2012;12:895-911. 

45.	 Sugarbaker PH, Mora JT, Carmignani P et al. Up-
date on chemotherapeutic agents utilized for peri-
operative intraperitoneal chemotherapy. Oncologist 
2005;10:112-122. 

46.	 Vergote I, Trope CG, Amant F et al. Neo-adjuvant 
chemotherapy or primary surgery in stage III C or IV 
ovarian cancer. N Engl J Med 2010;363:943-953. 

47.	 Eisenkop SM, Spirtos NM, Friedman RL et al. Relative 
influences of tumor volume before surgery and the 
cytoreductive outcome on survival for patients with 
advanced ovarian cancer: a prospective study. Gynecol 
Oncol 2003;90:390-396.

48.	 Chi DS, Eisenhauer EL, Zivanovic O et al. Improved 
progression-free and overall survival in advanced 
EOC as a result of a change in surgical paradigm. Gy-



Cytoreductive surgery and HIPEC in ovarian cancerS26

JBUON 2015; 20 (Suppl. 1): S26

necol Oncol 2009;114:26-31. 

49.	 Bakrin N, Bereder JM, Decullier E et al. Peritoneal car-
cinomatosis treated with cytoreductive surgery and 
hyperthermic intraperitoneal chemotherapy (HIPEC) 
for advanced ovarian carcinoma: a French multicentre 
retrospective cohort study of 566 patients. Eur J Surg 
Oncol 2013;39:1435-1443.

50.	 Bayon LG, Steiner MA, Vasquez Jimenez W et al. Cy-
toreductive surgery and hyperthermic intraperitoneal 
chemotherapy for the treatment of advanced epitheli-
al ovarian carcinoma: Upfront therapy, at first recur-
rence or later? EJSO 2013;39:1109-1115. 

51.	 Mulier S, Claes J, Dierieck V et al. Intraperitoneal 
chemotherapy (HIPEC) at the different time-points of 
treatment of ovarian cancer: Review of evidence. Curr 
Pharmaceut Design 2012;18:3793-3803. 

52.	 Jaaback K, Johnson N. Intraperitoneal chemotherapy 
for the initial management of primary epithelial ovar-
ian cancer. Cochrane Database of Systematic Reviews 
2006;1:Article ID CD005340.

53.	 Helm CW, Richard SD, Pan J et al. HIPEC in ovarian 
cancer: first report of HYPER-O registry. Int J Gynecol 
Cancer 2010;20:61-69.

54.	 Galaal K, Naik R, Bristow E et al. Cytoreductive sur-
gery plus chemotherapy versus chemotherapy alone 
for recurrent epithelial ovarian cancer. Cochrane Da-
tabase of Systematic Reviews 2010;6:Article ID CD 
007822. 

55.	 Helm CW. The role of hyperthermic intraperitoneal 
chemotherapy (HIPEC) in ovarian cancer. Oncologist 
2009;14:683-694.

56.	 Bakrin N, Cotte E, Golfier F et al. Cytoreductive sur-
gery and hyperthermic intraperitoneal chemotherapy 
(HIPEC) for persistent and recurrent advanced ovarian 
carcinoma: a multicenter prospective study of 246 pa-
tients. Ann Surg Oncol 2012;19:4052-4058. 

57.	 Fagotti A, Costantini B, Petrillo M et al. Cytoreduc-
tive surgery plus HIPEC in platinum-sensitive recur-
rent ovarian cancer patients: a case-control study on 
survival in patients with two-year follow-up. Gynecol 
Oncol 2012;127:502-505.

58.	 Stathopoulos GP, Papadimitriou C, Aravantinos G et 
al. Maintenance chemotherapy or not in ovarian can-
cer stages III A, B, C and IV after disease recurrence. J 
BUON 2012;17:735-739.

59.	 Bae JH, Lee JM, Ryu KS et al. Treatment of ovarian 
cancer with paclitaxel or carboplatin-based intraperi-
toneal hyperthermic chemotherapy during secondary 
surgery. Gynecol Oncol 2007;106:193-200.

60.	 Gori J, Castano R, Toziano M et al. Intraperitoneal 
hyperthermic chemotherapy in ovarian cancer. Int J 
Gynecol Cancer 2005;15:233-239.

61.	 Ba M, Long H, Zhang X et al. Different sequential ap-
proaches of cytoreductive surgery and hyperthermic 
intraperitoneal chemotherapy in treating ovarian can-
cer with malignant ascites. J Cancer Res Clin Oncol 
2014;140:1497-1506.

62.	 Becker G, Galandi D, Blum HE. Malignant ascites: 
Systematic review and guideline for treatment. Eur J 
Cancer 2006;42:589-597. 

63.	 Woopen H, Sehouli J. Current and future options in 
the treatment of malignant ascites in ovarian cancer. 
Anticancer Res 2009;29:3353-3359.

64.	 Ba MC, Cui SZ, Lin SQ et al. Chemotherapy with lap-
aroscopic-assisted continuous circulatory hyperther-
mic intraperitoneal perfusion for malignant ascites. 
World J Gastroenterol 2010;16:1901-1907. 

65.	 Facchiano E, Scaringi S, Kianmanesh R et al. Lapa-
roscopic hyperthermic intraperitoneal chemother-
apy (HIPEC) for the treatment of malignant ascites 
secondary to unresectable peritoneal carcinomato-
sis from advanced gastric cancer. Eur J Surg Oncol 
2008;34:154-158. 

66.	 Ferron G, Gesson-Paute A, Classe JM et al. Feasibility 
of laparoscopic peritonectomy followed by intra-peri-
toneal chemohyperthermia: an experimental study. 
Gynecol Oncol 2005;99:358-361. 

67.	 Garofalo A, Valle M, Garcia J et al. Laparoscopic intra-
peritoneal hyperthermic chemotherapy for palliation 
of debilitating malignant ascites. Eur J Surg Oncol 
2006;32:682-685. 

68.	 Cui S, Ba M, Tang Y et al. B ultrasound-guided hy-
perthermic intraperitoneal perfusion chemotherapy 
for the treatment of malignant ascites. Oncol Rep 
2012;28:1325-1331. 

69.	 Baratti D, Kusamura S, Cabras AD et al. Diffuse ma-
lignant peritoneal mesothelioma: failure analysis 
following cytoreduction and hyperthermic intra-
peritoneal chemotherapy (HIPEC). Ann Surg Oncol 
2009;16:463-472. 

70.	 Valle M, Van der Speeten K, Garofalo A. Laparoscopic 
hyperthermic intraperitoneal peri-operative chemo-
therapy (HIPEC) in the management of refractory 
malignant ascites: A multi-institutional retrospective 
analysis in 52 patients. J Surg Oncol 2009;100:331-
334.

71.	 Ba MC, Cui SZ, Lin SO et al. Chemotherapy with lap-
aroscope-assisted continuous circulatory hyperther-
mic intraperitoneal perfusion for malignant ascites. 
World J Gastroenterol 2010;16:1901-1907.

72.	 Facchiano E, Scaringi S, Kianmanesh R et al. Lapa-
roscopic hyperthermic intraperitoneal chemother-
apy (HIPEC) for the treatment of malignant ascites 
secondary to unresectable peritoneal carcinomato-
sis from advance gastric cancer. Eur J Surg Oncol 
2008;34:154-158. 

73.	 Engel J, Ecvel R, Schubert-Fritschle G et al. Moderate 
progress for ovarian cancer in the last 20 years: pro-
longation of survival, but no improvement in the cure 
rate. Eur J Cancer 2002;38:2435-2445.

74.	 Dedrick RL, Myers CE, Bungay PM et al. Pharmacoki-
netic rationale for peritoneal drug administration in 
the treatment of ovarian cancer. Cancer Treat Rep 
1978;62:1-11.

75.	 Markman M. Intraperitoneal chemotherapy in the 
management of malignant disease. Expert Rev Anti-
cancer Ther 2001;1:142-148.

76.	 Bristow RE, Palis BE, Chi DS et al. The national cancer 
database report on advanced-stage epithelial ovarian 
cancer: impact of hospital surgical case volume on 
overall survival and surgical treatment paradigm. Gy-



Cytoreductive surgery and HIPEC in ovarian cancer S27

JBUON 2015; 20 (Suppl. 1): S27

necol Oncol 2010;118:262-267.

77.	 Sugarbaker PH. It’s what the surgeon doesn’t see that 
kills the patient. J Nippon Med Sck 2000;57:5-8.

78.	 Cascales-Campos P, Gil J, Gil E et al. Cytoreduction 
and HIPEC after neo-adjuvant chemotherapy in 
stage IIIC – IV ovarian cancer. Critical analysis in 
elderly patients. Eur J Obstet Gynecol Reprod Biol 
2014;179:88-93.

79.	 Witkamp AJ, de Bree E, Van Goethem R et al. Ra-
tionale and techniques of intra-operative hyperther-
mic intraperitoneal chemotherapy. Cancer Treat Rev 
2001;27:365-374. 

80.	 Bristow RE, Puri I, Chi DS. Cytoreductive surgery for 
recurrent ovarian cancer: a meta-analysis. Gynecol 
Oncol 2009;112:265-274.

81.	 Pomel C, Ferron G, Lorimier G et al. Hyperthermic in-
traperitoneal chemotherapy using oxaliplatin as con-
solidation therapy for advanced epithelial ovarian car-
cinoma. Results of a phase II prospective multicentre 
trial. CHIPOVAC study. Eur J Surg Oncol 2010;36:589-
593.

82.	 Reichman TW, Cracchiolo B, Sama J et al. Cytore-
ductive surgery and intra-operative hyperthermic 
chemoperfusion for advanced ovarian carcinoma. J 
Surg Oncol 2005;90:51-58. 

83.	 Yoshida V, Sakaki H, Kurokawa T et al. Efficacy of in-
traperitoneal continuous hyperthermic chemotherapy 
as consolidation therapy in patients with advanced 
epithelial ovarian cancer: a long term follow-up. On-
col Rep 2005;13:121-125. 

84.	 Munoz-Casares FC, Rufian S, Arjona-Sanchez A et al. 
Neo-adjuvant intraperitoneal chemotherapy with pa-
clitaxel for the radical surgical treatment of peritoneal 
carcinomatosis in ovarian cancer: a prospective pilot 
study. Cancer Chemother Pharmacol 2011;68:267-274. 

85.	 Carrabin N, Mithieux F, Mecus P et al. Hyperthermic 
intraperitoneal chemotherapy with oxaliplatin and 
without adjuvant chemotherapy in stage IIIC ovarian 
cancer. Bull Cancer 2010;97:E23-32.

86.	 Morice P, Brehier-Ollive D, Rey A et al. Results of in-
terval debulking surgery in advanced stage ovarian 
cancer: an exposed–non-exposed study. Ann Oncol 
2003;14:74-77.

87.	 Sehouli J, Savvatis K, Braicu EI et al. Primary versus 
interval debulking surgery in advanced ovarian can-
cer: results from a systematic single-center analysis. 
Int J Gynecol Cancer 2010;20:1331-1340. 

88.	 Kumar L, Hariprasad R, Kumar S et al. Upfront sur-
gery vs neo-adjuvant chemotherapy in advanced epi-
thelial ovarian carcinoma (COC): a randomized study. 
IGCS 13, Prague 2010 (A824).

89.	 Onda J, Kobayashi H, Nakanish T et al. Feasibility 
study of neo-adjuvant chemotherapy followed by in-
terval debulking surgery for stage III/IV ovarian, tu-
bal and peritoneal cancers: Japan Clinical Oncology 
Group Study JCOGO206. Gynecol Oncol 2009;113:57-
62. 

90.	 Lee SJ, Kim BG, Lee JW et al. Preliminary results of 
neo-adjuvant chemotherapy with paclitaxel and cis-
platin in patients with advanced epithelial ovarian 
cancer who are inadequate for optimum primary sur-

gery. J Obstet Gynecol Oncol Res 2006;32:99-106. 

91.	 Ryu KS, Kim JH, Ko HS et al. Effects of intraperitoneal 
hyperthermic chemotherapy in ovarian cancer. Gyne-
col Oncol 2004;94:325-332.

92.	 Rose PG, Nerenstone S, Brady MF et al. Secondary 
surgical cytoreduction for advanced ovarian carcino-
ma. N Engl J Med 2004;351:2489-2497. 

93.	 Markman M, Liu PY, Moon J et al. Impact on survival 
of 12 versus 3 monthly cycles of paclitaxel (175 mg/
m2) administered to patients with advanced ovarian 
cancer who attained a complete response to primary 
platinum – paclitaxel: follow-up of a Southwest On-
cology Group and Gynecologic Oncology Group phase 
3 trial. Gynecol Oncol 2009;114:195-198.

94.	 Leitao MM Jr, Kardos S, Barakat RR et al. Tertiary cy-
toreduction in patients with recurrent ovarian carci-
noma. Gynecol Oncol 2004;95:181-188.

95.	 Karam AK, Santillan A, Bristow RE et al. Tertiary cy-
toreductive surgery in recurrent ovarian cancer: se-
lection criteria and survival outcome. Gynecol Oncol 
2007;104:377-380.

96.	 Gultekin M, Velipasaoglou M, Aksan G et al. A third 
evaluation of tertiary cytoreduction. J Surg Oncol 
2008;98:530-534.

97.	 Shih KK, Chi DS, Barakat RR et al. Tertiary cytoreduc-
tion in patients with recurrent ovarian carcinoma. Gy-
necol Oncol 2010;117:330-335.

98.	 Fotopoulou C, Richter R, Braicu IE et al. Clinical out-
come of tertiary surgical cytoreduction in patients 
with recurrent epithelial ovarian cancer. Ann Surg 
Oncol 2011;18:49-57.

99.	 Hizli D, Baran N, Vilmaz S et al. Best predictors of 
survival outcome after tertiary cytoreduction in pa-
tients with recurrent platinum-sensitive epithelial 
ovarian cancer. Eur J Obstet Gynecol Reprod Biol 
2012;163:74-75.

100.	Armstrong DK, Bundy B, Wenzel L et al. Intraperito-
neal cisplatin and paclitaxel in ovarian cancer. N Engl 
J Med 2006;354:34-43.

101.	Decaco M, Rossi CR, Pennachioli E et al. Cytoreduc-
tive surgery followed by intraperitoneal hyperther-
mic perfusion in the treatment of recurrent epithe-
lial ovarian cancer: a phase II clinical study. Tumori 
2001;87:120-126.

102.	Gonzales Bayon L, Steiner MA, Vasquez Diminez W et 
al. Cytoreductive surgery and hyperthermic intraperi-
toneal chemotherapy for the treatment of advanced 
epithelial ovarian carcinoma: up front therapy at first 
reccurence, or later? Eur J Surg Oncol 2013;39:1109-
1115.

103.	Zanon C, Clara R, Chiappino I et al. Cytoreductive sur-
gery and intraperitoneal chemohyperthemia for re-
current peritoneal carcinomatosis from ovarian can-
cer. World J Surg 2004;28:1040-1045.

104.	Harter P, du Bois A, Hahmann M et al. Surgery in 
recurrent ovarian cancer: the Airbeitsgemeinschaft 
Gyneaekologische Oncologie (AGO) DESKTOP OVAR 
trial. Ann Surg Oncol 2006;13:1702-1710.

105.	Benedetti Panici P, De Vivo A, Bellati F et al. Sec-
ondary cytoreductive surgery in patients with plat-



Cytoreductive surgery and HIPEC in ovarian cancerS28

JBUON 2015; 20 (Suppl. 1): S28

inum-sensitive recurrent ovarian cancer. Ann Surg 
Oncol 2007;14:1136-1142.

106.	Munoz-Casares FC, Rufian S, Rubia MJ et al. The 
role of hyperthermic intraoperative intraperitoneal 
chemotherapy (HIPEC) in the treatment of peritoneal 
carcinomatosis in recurrent ovarian cancer. Clin Tranl 

Oncol 2009;11:753-759.

107.	Spiliotis J, Vaxevanidou A, Sergouniotis F et al. The 
role of cytoreductive surgery and hyperthermic in-
traeritoneal chemotherapy in the management of re-
current advanced ovarian cancer: a prospective study. 
J BUON 2011;16:74-79.


