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Abstract
Objectives: To assess the individual treatment strategies 
among international experts in peritoneal carcinosis, specif-
ically their decision-making in the process of patient selec-
tion for hyperthermic intraperitoneal chemotherapy (HIPEC) 

in women suffering from ovarian cancer, to identify relevant 
decision-making criteria, and to quantify the level of consen-
sus for or against HIPEC. Methods: The members of the ex-
ecutive committee of the Peritoneal Surface Oncology 
Group International (PSOGI) were asked to describe the clin-
ical conditions under which they would recommend HIPEC 
in patients with ovarian cancer and to describe any disease 
or patient characteristics relevant to their decision. All an-
swers were then merged and converted into decision trees. 
The decision trees were then analyzed by applying the ob-
jective consensus methodology. Results: Nine experts in 
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surgical oncology provided information on their multidisci-
plinary treatment strategy including HIPEC for patients with 
advanced ovarian cancer. Three of the total of 12 experts did 
not perform HIPEC. Five criteria relevant to the decision on 
whether HIPEC is performed were applied. In patients with 
resectable disease, a peritoneal cancer index (PCI) <21, and 
epithelial ovarian cancer without distant metastasis, consent 
was received by 75% to perform HIPEC for women suffering 
from recurrent disease. Furthermore, in the primary disease 
setting, consent was received by 67% to perform HIPEC ac-
cording to the same criteria. Discussion and Conclusion: 
Among surgical oncology experts in peritoneal surface ma-
lignancy and HIPEC, HIPEC plays an important role in prima-
ry and recurrent ovarian cancer, and the PCI is the most im-
portant criterion in this decision. © 2020 S. Karger AG, Basel

Introduction

Ovarian cancer is the fifth leading cause of death 
from cancer among American women and the second 
most common gynecologic malignancy in developed 
countries, with an estimated age-standardized incidence 
of 9.1 per 100,000 [1]. Ovarian cancer is associated with 
the highest mortality of all gynecologic cancers (5.0 per 
100,000) [2]. Most women suffering from ovarian can-
cer are diagnosed with advanced stage IIIC or IV disease 
according to the International Federation of Gynecolo-
gy and Obstetrics (FIGO) classification [3]. In FIGO 
stage IIIC, the tumor has spread beyond the pelvis with 
peritoneal metastases of >2 cm in dimension [3]. The 
standard treatment for primary disease is cytoreductive 
surgery (CRS) followed by systemic platinum-based 
chemotherapy [4]. Neoadjuvant chemotherapy has also 
been established and is found in clinical practice guide-
lines [4–6]. The ultimate goal of the surgical procedure 
is to achieve a so-called complete cytoreduction, which 
is of utmost relevance concerning prognosis [7]. The 
completeness of cytoreduction was defined according to 
the completeness of cytoreduction score (CC score) [8]. 
A combined exploratory analysis of 3 prospectively ran-
domized phase III multicenter trials with 3,126 patients 
showed improved median recurrence-free and overall 
survival rates if a complete cytoreduction was achieved 
compared to patients with residual macroscopic tumor 
by 5.4 and 62.9 months, respectively [9].

With standard treatment, most patients experience a 
response to initial treatment. However, the long-term 
cure rates between 20 and 25% are daunting, and 80% of 

the patients recur [10, 11]. The majority of recurrences 
are intraperitoneal; thus, locoregional therapy is a pre-
ferred and logical therapeutic concept [12].

The combination of intraperitoneal and systemic 
chemotherapy showed prolonged overall survival but 
has not been widely adopted as a standard of care be-
cause of concerns about treatment-related toxicities and 
other reasons, such as catheter-related complications 
[13].

Despite numerous published reviews and cohort 
studies on CRS and hyperthermic intraperitoneal che-
motherapy (HIPEC), there has been limited evidence 
from phase III trials to definitively determine any sur-
vival benefit associated with CRS and HIPEC in patients 
with advanced ovarian cancer [14]. A recent multi-
center, open-label, phase III trial with 245 patients 
showed that the addition of HIPEC following complete 
CRS is associated with prolonged recurrence-free and 
overall survival compared to surgery alone, without 
higher rates of side effects. The median recurrence-free 
survival and median overall survival in this study were 
prolonged by 3.5 and 11.8 months, respectively [15]. 
The results of this study are highly debated, and HIPEC 
following complete CRS is controversial. On the con-
trary, some professional societies explicitly do not rec-
ommend this treatment strategy.

When evidence does not provide clear guidance, clin-
ical practice can vary substantially [16, 17]. The conse-
quence is that for the same disease entity, confirmed ex-
perts in the field may consider varying decision criteria 
and offer different treatment strategies to patients. Deci-
sion tree-based analyses have been applied in various 
cancer settings, including HIPEC for colorectal cancer 
[18–21]. In such situations, learning what is being per-
formed in the community may provide valuable insight 
[22]. Expressing the clinical decision criteria of con-
firmed experts in a certain field in structured decision 
trees can serve as a basis to find and quantify discrepan-
cies and consensus [23, 24].

There is often a discrepancy between guideline rec-
ommendations and their practical clinical implementa-
tion. The aim of this study was to assess the individual 
treatment strategies among international experts in 
peritoneal carcinosis, specifically their decision-making 
in the process of patient selection for HIPEC in women 
suffering from ovarian cancer. Our aim was to identify 
relevant decision criteria, to understand their interac-
tion, and to quantify the level of consensus for or against 
HIPEC among experts.
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Materials and Methods

All members of the executive committee of the Peritoneal Sur-
face Oncology Group International (PSOGI) were considered con-
firmed experts in the field and asked to participate in this analysis 
(www.psogi.com). All experts are specially trained and experienced 
in the field of CRS and HIPEC and perform up to several hundred 
HIPEC procedures per year. The experts were asked to describe the 
clinical conditions under which they would recommend HIPEC for 
patients with ovarian cancer. In addition, the participants were 
asked to describe any disease or patient characteristics relevant to 
their decision. To avoid diminishing the wide spectrum of opinions, 
answers were accepted in any form (e.g., free text, diagrams, decision 
trees, and tables). To avoid influencing the responses, no specific 
clinical scenarios were predefined, and the initial questions asked 
were open: “Please describe the circumstances under which you 
would recommend HIPEC in patients with ovarian cancer? Please 
describe any disease or patient characteristics relevant to your deci-
sion.” Follow-up questions were asked to clarify the given answers 
and to avoid misunderstandings. All answers were then merged and 
converted into decision trees as described elsewhere [24].

To achieve consent and simplify the decision trees, criteria that 
were mentioned only once were excluded from the decision trees. 
Confirmed chemosensitivity was considered a generally accepted 
precondition to perform HIPEC by all experts and was therefore 
not included in the analysis.

The term “resectable” was defined as a completeness of cytore-
duction score of CC-0 or CC-1 [8]. “Not resectable” was defined 
as more than CC-1 or in cases of tumor progression under neoad-
juvant chemotherapy.

Universally accepted prerequisites for performing HIPEC, 
such as the general operability of the patient based upon perfor-
mance status, comorbidities or other contraindications to surgery, 
extensive bowel disease, and infiltration of the root of the mesen-
tery, were not represented in the analysis, otherwise the decision 
trees would have grown in complexity, making meaningful results 
almost impossible. The resulting decision trees were graphically 
finalized and reconfirmed by each expert by October 2019. The 
decision trees were analyzed by applying the objective consensus 
methodology [23].

Results

Twelve out of 15 experts agreed to participate and were 
provided with written information on the interdisciplin-
ary treatment strategy for patients with ovarian cancer 
and peritoneal carcinomatosis. Three of the 12 experts 
did not perform HIPEC in this setting, because this pro-
cedure was not approved or adequately reimbursed in the 
respective countries. Therefore, a total of 9 answers were 
available for further analysis.

For further analysis, 5 decision criteria relevant to the 
decision as to whether HIPEC is performed were applied 
(Table 1): (1) primary or recurrent disease, (2) CC-score, 
(3) presence of distant metastases, (4) peritoneal cancer 
index (PCI), and (5) histology. Per participating expert, 
up to all of these 5 criteria were considered relevant to the 
decision. As an exception, 1 expert accepted up to 3 re-
sectable liver metastases to perform HIPEC. All other ex-
perts considered distant metastases a contraindication to 
performing HIPEC (Fig. 1). The presence of ascites, FIGO 

OC

M0

PCI ≤27 CRS/HIPEC

No HIPEC

No HIPEC

PCI >27

M1

Table 1. Relevant decision criteria per expert (A–I)

A B C D E F G H I

Primary/recurrent disease
CC-score
Distant metastases
PCI
Histology

Shaded areas indicate an accepted decision criterion. CC-score, 
completeness of cytoreduction score; PCI, peritoneal cancer index,

Fig. 1. Sample decision tree illustrating the 
answers from one expert for further analy-
ses. In this tree, only 2 criteria were applied 
by the expert. OC, ovarian cancer; M, distant 
metastases; PCI, peritoneal cancer index; 
CRS, cytoreductive surgery; HIPEC, hyper-
thermic intraperitoneal chemotherapy.
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Histology = Epithelial

PCI <21

PCI = 21–27

PCI >27

PCI <21

PCI = 21–27

PCI >27

M = 0

M = 0

M = 0

M = 0

M = 0

Setting = Primary
Resectable = Yes

Resectable = Yes

Resectable = Yes

Resectable = Yes

Resectable = Yes

Resectable = Yes

Resectable = Yes

Resectable = No

Resectable = No

Resectable = No

Resectable = No

Resectable = No

Resectable = No

Resectable = No

Resectable = Yes

Resectable = Yes

Resectable = Yes

Resectable = Yes

Resectable = Yes

Resectable = Yes

Resectable = Yes

Resectable = Yes

Resectable = Yes

Resectable = Yes

Resectable = Yes

Resectable = No

Resectable = No

Resectable = No

Resectable = No

Resectable = No

Resectable = No

Resectable = No

Resectable = No

Resectable = No 100%: Nothing

100%: Nothing

100%: Nothing

No consensus

100%: Nothing

100%: Nothing

100%: Nothing

92%: Nothing

92%: Nothing

100%: Nothing

100%: Nothing

92%: Nothing

92%: Nothing

100%: Nothing

92%: Nothing

92%: Nothing

92%: Nothing

92%: Nothing

100%: Nothing

Resectable = No

Resectable = No

58%: Nothing

100%: Nothing

100%: Nothing

100%: Nothing

67%: Nothing

67%: Nothing

67%: Nothing

75%: Nothing

58%: Nothing

67%: Nothing

75%: Nothing

58%: CRS/HIPEC

67%: CRS/HIPEC

58%: CRS/HIPEC

58%: CRS/HIPEC

58%: CRS/HIPEC

67%: CRS/HIPEC

75%: CRS/HIPEC

67%: CRS/HIPEC

58%: Nothing

67%: Nothing

Setting = Recurrent

Setting = Recurrent

Setting = Recurrent

Setting = Recurrent

Setting = Recurrent

Setting = Recurrent

Setting = Recurrent

Setting = Recurrent

Setting = Recurrent

Setting = Primary

Setting = Primary

Setting = Primary

Setting = Primary

Setting = Primary

Setting = Primary

Setting = Primary

Setting = Primary

Resectable = Yes

Resectable = Yes

Resectable = Yes

Resectable = No

Resectable = No

Resectable = No

M = 1

M = 1

M = 1

M = 1

M = 0

M = 1

M = 1

Histology = Nonepithelial

OC

No consensus

No consensus

Fig. 2. Final decision tree showing the level of consensus for or against HIPEC after complete cytoreduction. 
Consensus was defined as a level of 50% or higher. OC, ovarian cancer; M, distant metastases; PCI, peritoneal 
cancer index; CRS, cytoreductive surgery; HIPEC, hyperthermic intraperitoneal chemotherapy.
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staging, age younger than 75 years, and multidisciplinary 
team recommendation were mentioned only once and 
are not represented in the decision tree analysis.

In patients with resectable disease, a PCI <21, and ep-
ithelial ovarian cancer without distant metastasis, con-
sent was received by 75% in favor of performing HIPEC 
on women suffering from recurrent disease. Further-
more, in primary disease, consent was received by 67% in 
favor of performing HIPEC with the same criteria. If the 
histology was nonepithelial, then 67% recommended 
HIPEC in recurrent disease and 58% recommended 
HIPEC in primary disease, again applying the same crite-
ria.

There was wide consent (100%) to not performing 
HIPEC on patients with nonresectable disease, a PCI >27, 
and distant metastases. However, 1 expert (8%) recom-
mended HIPEC in this situation if the PCI is <21.

There was broad consensus on not performing HIPEC 
on patients with nonresectable peritoneal carcinomatosis 
in the presence of distant metastasis, independent of his-
tology, PCI, and primary or recurrent disease. Only 1 ex-
pert would make an exception for up to 3 resectable liver 
metastases (Fig. 2).

Figure 3 depicts the aggregated levels of consent in fa-
vor of performing HIPEC.

Discussion and Conclusion

This is a decision-making analysis among surgical on-
cologists highly experienced in the field of CRS in patients 
with peritoneal malignancies. Our findings suggest that 
most of the experts recommend performing HIPEC on 
women suffering from recurrent disease if the tumor is 
considered resectable and the PCI is <21. Furthermore, 
two-thirds of the experts recommend performing HIPEC 
on women with primary ovarian cancer by applying the 
same criteria.

Thus, HIPEC may play an important role in the treat-
ment of both primary and recurrent epithelial ovarian 
cancer. Similar recommendations have been made based 
on the most recent randomized controlled study by van 
Driel et al. [15], and multiple cohort studies have been 
published showing favorable survival data leading to rec-
ommendations that HIPEC be performed in ovarian can-
cer [25]. However, HIPEC for the treatment of ovarian 

OC

Resectable = Yes

Resectable = No

PCI in [<21, 21–27]

PCI >27

Histology = Nonepithelial

Histology = Epithelial

PCI <21

PCI = 21–27

PCI >27

PCI <21

PCI = 21–27

PCI >27

M = 0

M = 1 No defined by any institutes

No consensus

No consensus

M = 0

M = 0

M = 0

M = 0

M = 0

M = 1

M = 1

M = 1

M = 1

M = 1

Setting = Primary

Setting = Primary

Setting = Primary

Setting = Primary

Setting = Primary

Setting = Recurrent

Setting = Recurrent

Setting = Recurrent

Setting = Recurrent

Setting = Recurrent

No consensus

No consensus

No consensus

No consensus

No consensus

No consensus

No consensus

67%: CRS/HIPEC

67%: CRS/HIPEC

67%: CRS/HIPEC

75%: CRS/HIPEC

58%: CRS/HIPEC

58%: CRS/HIPEC

58%: CRS/HIPEC

58%: CRS/HIPEC

No defined by any institutes

Fig. 3. Decision tree showing the levels of consent in favor of performing HIPEC. OC, ovarian cancer; M, distant 
metastases; PCI, peritoneal cancer index; CRS, cytoreductive surgery; HIPEC, hyperthermic intraperitoneal che-
motherapy.
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cancer is very controversial in the field of gynecologic on-
cology. The above-mentioned study had been questioned 
and criticized in the same journal [26]. In relation to the 
findings of previous studies, our findings showed one 
clear PCI threshold of a maximum of 20 for the decision 
as to whether to perform HIPEC. The PCI as a criterion 
for this treatment has been under discussion for years, 
and the recommended thresholds have gradually moved 
to lower PCI values. One actual PCI threshold that has 
been advocated is a maximum of 18 points, and – not sur-
prisingly – the lower the threshold was, the more favor-
able the oncologic outcome. A recent study found that the 
addition of HIPEC to CRS does not negatively impact the 
health-related quality of life [27], and two recent studies 
showed CRS and HIPEC to be cost-effective in two differ-
ent countries [28, 29].

In total, 5 criteria relevant to the indication to perform 
HIPEC were found: (1) whether it is a primary tumor or 
recurrent disease; (2) whether the tumor is resectable, 
achieving a CC-score of 0/1 (no or residual tumor masses 
of ≤2.5 mm); (3) absence of distant metastases; (4) the 
PCI; and (5) the type of histology. Three of the 12 experts 
did not perform HIPEC on ovarian cancer patients, be-
cause this technique is not adequately reimbursed or ap-
proved in the respective countries, which obviously can 
be a criterion for not performing a treatment.

As an explanation for our results, we consider the clin-
ical expertise involved here to be very high. The present 
study is not a patterns-of-care survey but a decision-mak-
ing analysis. While some experts set their individual PCI 
threshold even higher, a relatively high maximal PCI 
threshold of 20 is still accompanied by a relevant amount 
of disease that needs special surgical experience for CRS 
to be successful. This surgical expertise can be expected 
within this group of specialized surgical oncologists. Fur-
thermore, we were able to confirm by consent that the 
tumor has to be resectable by CRS down to residual tumor 
masses of 2.5 mm or smaller, and that the absence of dis-
tant metastases is a precondition for the performance of 
HIPEC on these women.

We consider our results to be clinically relevant, since 
HIPEC in ovarian cancer has been highly debated for 
years. In particular, the community of surgical gynecolo-
gists is not in agreement with this treatment option, and 
great reservations have been expressed, leading to several 
of them offering clear advice against HIPEC [30]. This 
discrepancy is comprehensibly due to a lack of high-qual-
ity studies, and, therefore, data clearly favoring HIPEC 
for these patients are lacking. However, the above-men-
tioned randomized controlled trial has been published, 

and we cannot disregard the results. Clearly, the results of 
that study also have limitations, as published elsewhere 
[26, 31]. A recent Korean trial found that HIPEC had no 
positive influence on the oncologic outcome in patients 
with primary disease [32]. It remains challenging to inter-
pret these results and to determine what they mean for 
clinical routine. We think that our findings can contrib-
ute to the acceptance of therapeutic concepts. For now, 
HIPEC in ovarian cancer patients is recommended with-
in clinical trials only.

This study has some limitations. First, the experts in-
volved are specialized in the field of surgery for perito-
neal malignancies and are highly experienced and 
trained in CRS and HIPEC. This level of expertise may 
not represent the surgical or gynecologic expertise in 
general health care. Furthermore, since explicit experts 
in the field were asked, the consensual thresholds found 
may be higher than those in other samples. The number 
of experts involved in this study lowers the represent-
ability of the results; however, as a large heterogeneity 
was identified among this group, we would not expect 
significantly different results with a different subset of 
PSOGI board members. However, to provide broader 
support for the conclusions and pieces of advice derived 
from the present consensus findings and their accep-
tance in a broader community, the results could be eval-
uated in a future classic patterns-of-care survey. All vari-
ations in multimodal therapeutic concepts – for exam-
ple, regimens of systemic chemotherapy – were omitted 
in this study; however, these concepts were also not 
mentioned as criteria for or against HIPEC. While the 
participating experts advocated HIPEC as a treatment 
concept, the results of this analysis may not be applica-
ble to each individual patient. The selection of HIPEC 
experts poses the risk of a specialty bias toward HIPEC. 
Further research should include randomized controlled 
trials to define clear PCI thresholds and medication reg-
imens for HIPEC concerning the whole multimodal 
treatment strategy.

We conclude that HIPEC in primary and recurrent 
ovarian cancer plays an important role among surgical 
oncologists specialized in peritoneal surface malignancy 
and HIPEC, and the PCI is the most important criterion 
in this decision.

Statement of Ethics

Ethical approval was not required, since no subjects were in-
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