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 Abstract
Although the standard treatment for ovarian carcinoma with peritoneal metastases is systemic chemotherapy 
alone or systemic chemotherapy with debulking surgery, a new technique gains more ground: a combination of 
hipertermic intraperitoneal chemotherapy (HIPEC) and optimal cytoreduction surgery. The proof is mounting regar-
ding the benefi ts of HIPEC for patients with metastatic ovarian carcinoma but it still lacks a standard protocol of 
use. It has increased costs, and incomplete data regarding its safety. Due to these reasons, it is still considered an 
alternative treatment. Our study aimed to evaluate the published literature regarding this technique from the point 
of view of safety and effi cacy when compared with the standard of care treatment. 
Keywords: HIPEC, ovarian cancer, peritoneal metastasis.

Rezumat
Deși standardul de tratament actual în carcinomul ovarian cu determinări secundare peritoneale este chimioterapia 
sistemică sau chirurgia de citoreducţie combinată cu chimioterapie intravenoasă, o nouă tehnică este de interes: 
chirurgia maximală urmată de chimioterapie intraperitoneală administrată la temperatură crescută. Dovezile care 
demonstrează efi cienţa acestei tehnici s-au acumulat în ultima perioadă, dar un protocol de administrare lipsește 
încă. Trebuie reţinute costurile mai mari și datele incomplete legate de siguranţa acestei proceduri. Din aceste 
motive, este considerat încă un tratament alternativ în această localizare. Prezenta lucrare își propune să evalueze 
literatura recentă care tratează aceste aspecte și să dea informaţii legate de comparaţia acestei proceduri cu stan-
dardul de tratament. 
Cuvinte cheie: HIPEC, cancer ovarian, metastază peritoneală.

REVIEW

INTRODUCTION
Surgery represents the mainstay treatment in early 
ovarian cancer. Th e standard of care when peritoneal 
metastases are involved is intravenous chemotherapy as 
unique treatment, in combination with cytoreduction/
debulking surgery or palliative surgery1.

Th e lifetime risk to develop ovarian cancer is 1 of 
70 women thus making it one of the most frequent 
causes of death due to malignancies in women. Th is 
high frequency coupled with a silent evolution has 
both drawn increased attention to the diagnosis and 
treatment in early and advanced stages2,3. Th is is very 
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paclitaxel through an IV line in a dose of 135 mg per 
square meter in the fi rst day followed cisplatin in a dose 
of 100mg per square meter, intraperitoneally after two 
day and paclitaxel in a dose of 60 mg per square me-
ter after eight days 9.  Th e patients had this treatment 
every 3 weeks for 8 cycles. Progression free survival at 
5 months in the arm of intraperitoneal chemotherapy 
was improved by almost 5 months from 18.3 to 23.8 
months, p = 0.0511.

Our study aims to confront and compare the recent 
data published in literature regarding the role of intra-
peritoneal chemotherapy in ovarian cancer with peri-
toneal metastasis.

MATERIAL AND METHOD 
We conducted a literature review to identify published 
articles between 2015 and 2020, with main topics in-
cluding ovarian carcinoma and peritoneal metastasis.  
Th e abstract and full „HIPEC” and “ovarian peritoneal 
carcinomatosis” AND „intraperitoneal chemotherapy”.  
Th e evaluated variables of the selected trials were: the 
total number of patients included in the studies, cli-
nical information, demographic information, tumor 
staging, the use of intraperitoneal chemotherapy, and 
chemotherapeutic agents used, tumor burden.

Th rough the research process, the PubMed database 
was consulted. Th e P.I.C.O.S concept (patient, inter-
vention, comparator, outcome, study type) was used to 
construct the questions and topics to obtain clinical va-
lidity. Th e selected titles were evaluated with the PRIS-
MA checklist (Preferred Reporting Items for Reviews 
and Meta-Analysis) Figure no. 1. We used the standard 
recommendation of 2 independent readers who execu-
ted the evaluation and selection. 

RESULTS 
We identifi ed 28 papers in one medical database. Four 
papers were excluded due to the fact they were dupli-
cates resulting in 24 papers for analysis. From these, 3 
papers were excluded based on the title and abstract, 
the full text could not be obtained. From the remaining 
19 full-text articles another 4 were excluded due to the 
fact their subject was not of interest for this paper (Fi-
gure 1).

After this evaluation 15 full-text articles were used 
for our analysis. Th e P.I.C.O.S concept (patient, inter-
vention, comparator, outcome, study type) was used to 
structure the questions and the research topic to attai-
ning clinical validity (Figure 1).

diffi  cult due to the fact that ovarian carcinoma has 
non-specifi c signs and symptoms. Frequently these 
patients present with advanced disease and peritoneal 
metastasis4.

Due to the predominant development of these tu-
mors in the peritoneal serosa, a coherent approach 
would try to treat at this level as the whole peritoneal 
cavity is accessible by surgery. With this principle in 
mind, intraperitoneal chemotherapy was developed4.

Recently the technique was upgraded by prehea-
ting the chemotherapy agent and then inserting it 
into the peritoneal cavity: a procedure known as HI-
PEC (hypertermic intraperitoneal chemotherapy). It 
involves the administration of various chemotherapy 
agents, in the case of ovarian cancer frequently used 
are: mitomycin C, oxaliplatin, 5-fl uorouracil or cispla-
tin at a temperature of 42 degrees Celsius. Th e crucial 
threshold for the optimal effi  cacy of these agents is 40 
degrees Celsius5,6.

Intraperitoneal chemotherapy is focused on the re-
mnant microscopic malignant tissue following surgery 
involving maximum cytoreduction. HIPEC is most ef-
fi cient in low-volume, weakly vascularised tumors for 
which sistemic chemotherapy is ineffi  cient7.

Also, the blood-peritoneum barrier limits the trans-
port of large amounts of chemotherapeutic in the 
systemic circulation, therefore, high concentrations can 
be administered directly into the abdomen with low 
systemic toxicity8. Th e increased temperature has a di-
rect cytotoxic eff ect and  a synergistic one with vari-
ous molecules as cisplatin, paclitaxel, oxaliplatin, and 
mitomycin. Th e synergy is explained by reducing the 
resistance of tumor cells when these molecules are used 
in high temperatures8. 

Hyperthermia produced high lysosomal enzyme ac-
tivity in malignant cells, resulting in cell apoptosis9.

In 1987, the pharmacokinetic advantage of intrape-
ritoneal chemotherapy for cisplatin and etoposide was 
demonstrated. Th e intratumoral concentration of  che-
motherapy was far superior to intravenous ones. Since 
ovarian cancer metastasizes with peritoneal predilecti-
on, it was fi rst investigated in this cancer site10.

Th e association of high temperature and chemothe-
rapy is not always used. In 2006 the fi rst major study 
was published regarding the role of just intraperitoneal 
chemotherapy in ovarian cancer, which included 415 
patients with optimal cytoreduction surgery (remnant 
peritoneal lesions were below 1 cm in size). Th e pati-
ents were distributed in 2 arms. An arm that received 
intravenous paclitaxel (135 mg/m2) and intravenous 
cisplatin (75 mg/m2) and an arm that which received 
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mic chemotherapy with carboplatin (Area Under the 
Curve - 5) and paclitaxel 175 mg/m2 for 3 courses13. If 
ideal cytoreduction could be obtained after the surgical 
intervention they were distributed in one group with 
HIPEC and another without. Postoperatively, three 
more cycles of intravenous chemotherapy were admi-
nistered. Th e HIPEC group demonstrated a 4-month 
progression-free survival benefi t and total 12 month 
increased overall survival13 (Table 1).

In 2017 Lim et al. published a study that included 
184 patients with stage 3 and 4 ovarian cancer who 
were randomized into two groups with and without 
HIPEC and optimal cytoreduction surgery. Th e drug 
used for HIPEC was cisplatin (75 mg/m2). No diff e-
rences in progression free survival were observed after 
2 years and 5 years between the two groups14. Also, ove-
rall survival at 5 years was similar (Table 1). 

In terms of the ideal time to administer HIPEC - 
good results were obtained both at the time of fi rst sur-
gery, but also at the time of interval cytoreduction sur-
gery after neoadjuvant IV chemotherapy. Th e NCCN 
Guidelines currently recommend the use of HIPEC at 
the time of interval cytoreduction. Th e most used che-
motherapy in HIPEC is cisplatin with a dose of 100 
mg/m2 administered at a temperature of 42°C. 

At the moment the utility of HIPEC is questioned 
given the benefi t of new and emerging treatments such 
as bevacizumab or PARP inhibitors. 

Evidence for HIPEC
in relapsed ovarian cancer

At the moment, experience with HIPEC in the treat-
ment of relapsed ovarian cancer is limited to single-
institution or retrospective studies, which is why there 
is no consensus on the chemotherapy regimen to be 
used, the protocol of administration, or the postopera-
tive evolution.

DISCUSSION

HIPEC in primary ovarian carcinoma and 
peritoneal carcinomatosis

In 2012 Ansaloni et al. published the results of one 
of the fi rst phase II randomized prospective studies of 
the effi  cacy of HIPEC in advanced ovarian carcino-
ma12. Th is study was relatively small and involved 39 
patients, 9 of whom received HIPEC during the initial 
surgical intervention. Overall survival was 14.4 months 
in the HIPEC group and patients with optimal cyto-
reduction surgery (tumor residue below 1cm) benefi ted 
most12.

Th e fi rst multicenter phase III, randomized, pro-
spective study was published by Dreel et al. in 2018 and 
was composed of 245 patients diagnosed as stage III 
ovarian neoplasms which received neoadjuvant syste-

Lim 2017-Level I14 Type of study:
Randomized controlled for stage III and IV 
(2 arms)

Survival without disease 
relapse at 5 years 

5-year overall survival

HIPEC with cytoreductive surgery followed 
by systemic chemotherapy

20.9% 51%

Cytoreductive surgery  and systemic 
chemotherapy

16% 49.4%

Van Driel 2018-Level I13 Type of study: multicenter prospective for 
stages III and IV of ovarian neoplasms

Progression-free survival Median overall survival

HIPEC and Cytoreductive surgery 14.2 months 45.7 months
Cytoreductive surgery alone 10.1 months 33.9 months

Table 1

Figure 1. Analysis protocol under the PRISMA guidelines.
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months in the group which did not receive intraperi-
toneal chemotherapy (p=0.006). Th e patients diagno-
sed with stage IIIc ovarian carcinoma had an OS of 
26.4 months and 11.9 months, thus the overall survival 
increased by almost 14 months in the group with HI-
PEC. Additional data regarding PFS for each intrape-
ritoneal chemotherapy regimen was not provided.

In conclusion, it seems that for selected cases of 
patients with ovarian carcinoma and peritoneal carci-
nomatosis, HIPEC and optimal cytoreductive surgery 
may result in increased overall survival when compared 
to systemic chemotherapy and surgery. Despite the be-
nefi ts, this technique has yet to achieve wide acceptan-
ce due to increased costs and prolonged operative time. 
Th e principle of administering chemotherapy directly 
in the peritoneal cavity to increase the local dose of 
the agent has to be further studied. Based on current 
data and the evolution of technology, new techniques, 
more cost-effi  cient and less time-consuming need to 
be implemented.

Compliance with ethics requirements: Th e authors 
declare no confl ict of interest regarding this article. Th e 
authors declare that all the procedures and experiments 
of this study respect the ethical standards in the Hel-
sinki Declaration of 1975, as revised in 2008(5), as well 
as the national law. Informed consent was obtained 
from all the patients included in the study.

Bakrin et al. published in 2012 a study of 246 pa-
tients diagnosed with relapsed ovarian cancer, n=184 
being platinum-sensitive tumors and n=62 platinum-
resistant15. Th e purpose of this trial was to establish the 
effi  cacy of HIPEC in platinum resistant versus sensi-
tive tumors. Th e chemotherapeutic agent was adminis-
tered intraperitoneally when the surgical reinterventi-
on was performed and was represented by cisplatin in 
95.5% of the patients as monotherapy or together with 
doxorubicin or mitomycin. Th e procedure lasted 90 mi-
nutes15. Th e temperatures had a range from 44 to 46° C. 
92.2% of patients received optimal cytoreduction. OS 
was 48.9 months in the platinum-resistant group and 
52 months in the platinum-sensitive group. Th e overall 
survival of the studied patients was 86% in the fi rst year 
of follow-up, 60% at 3 years, and 35% at 5 years15.

Spiliotis et al. in 2015 published the fi rst randomi-
zed study on the impact of HIPEC in patients with 
relapsed ovarian cancer. A number of 120 patients with 
stage IIIc and IV of relapsed ovarian cancer were inclu-
ded16. Th e patients were divided into 2 groups: a group 
that benefi ted from secondary cytoreduction surgery 
plus HIPEC and systemic chemotherapy and a group 
with maximum cytoreduction surgery and systemic 
chemotherapy16. Chemotherapy agents administered 
with HIPEC varied as follows: cisplatin 100 mg/m2, 
paclitaxel 60 mg/m2, doxorubicin 35 mg/m2 for 60 mi-
nutes at 42.5° C. OS in the intraperitoneal chemothe-
rapy group was increased to 26.7 months from 13.4 
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