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Abstract
Secondary and tertiary cytoreductive surgery was associated with improved overall survival in platinum-sensitive recurrent 
ovarian cancer (ROC). Hyperthermic intraoperative intra-peritoneal chemotherapy (HIPEC) is considered an attractive 
method in the treatment of ROC to deliver chemotherapy with enhanced effect directly at the tumor site. However, another 
deserving aspect is the feasibility and the oncologic role of HIPEC repetition. Twelve patients affected by secondary ovarian 
cancer recurrence previously submitted to cytoreduction followed by HIPEC were enrolled for the present study to receive 
tertiary cytoreduction followed by HIPEC repetition. The median operative time, including time for HIPEC procedure, was 
360 min (range 240–540). Average EBL was 325 ml (from 100 to 500 ml). The median hospital stay was of 5 days, from 4 
to 10. Low-grade post operatory complications occurred in 2 patients (16.6%) and high-grade complication in 1 case (8.3%). 
Our study report encouraging data about safety of HIPEC repetition in ovarian cancer treatment.
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Introduction

Gynecological surgery represents the mainstay treatment for 
several benign [1–9] as well as malign conditions [10–17], 
which may play a detrimental role on patient’s quality of life 
and wellbeing [18–23].

Ovarian cancer is the leading cause of death among 
gynecological malignancies. Even if a complete cytoreduc-
tion is achieved at the time of first surgery, about 60–70% of 
stage III patients develop a recurrence [13].

Surgical treatment represents the cornerstone for the 
management of several benign [24–29] as well as malig-
nant gynecological diseases, even using minimally invasive 
approach [13–16, 30–32].

The role of surgical approach in the therapeutic manage-
ment of relapsed epithelial ovarian cancer (REOC) is still 
debated by oncologists. Secondary and tertiary cytoreduc-
tive surgery (SCS) was associated with improved overall 
survival (OS) in platinum-sensitive recurrent ovarian cancer 
(ROC) [32]. Data reported from a meta-analysis by Bristow 
et al. showed that the residual tumor is the most important 
factor for survival rate also in relapsed disease [33].
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In the last years, one of the most debated topics is the role 
of hyperthermic intraperitoneal chemotherapy (HIPEC) in 
the treatment of REOC. It is considered an attractive method 
to deliver chemotherapy with enhanced effect directly at the 
tumor site.

The use of such loco-regional approach has proved to 
improve prognosis of peritoneal carcinomatosis from dif-
ferent origins (bowel, appendix, pseudomyxoma peritonei 
and peritoneal mesothelioma). Regarding ovarian cancer, 
some studies have demonstrated its effectiveness to prolong 
post-recurrence survival [34]. However, another deserving 
aspect is the feasibility and the oncologic role of HIPEC 
repetition in patients previously treated. This study is aimed 
to assess the role of HIPEC repetition, in terms of clinical 
and oncological outcomes, in a group of women affected by 
secondary ovarian cancer recurrence and previously treated 
with HIPEC, receiving secondary cytoreduction and HIPEC 
repetition.

Materials and methods

This retrospective study was conducted at Policlinico Ago-
stino Gemelli Foundation, between February 2009 and 
November 2016. The Ethical Committee approved the 
HIPEC treatment in platinum-sensitive recurrent ovar-
ian cancer patients submitted to SCS. Data for the current 
analysis were retrieved from the electronic database of the 
Department of Obstetrics and Gynecology at the same Uni-
versity and informed consent was obtained from all subjects. 
Clinical charts of the patients submitted to SCS + HIPEC 
have been reviewed for the purpose of the study.

12 women affected by platinum-sensitive [platinum-free 
interval (PFI) of 6 months or longer] secondary recurrent 
ovarian cancer were selected for the purpose of the present 
study. The second relapse was defined as the presence of one 
or more exclusive intra-abdominal relapses detected at FDG-
PET/CT scan and/or staging laparoscopy (S-LPS).

Required criteria for SCS + HIPEC were: age ≥ 8 and ≤ 
70 years; Eastern Cooperative Group Performance Status 
(ECOG PS) ≤ 2; life expectancy of at least 3 months; nor-
mal cardiac, hepatic, respiratory, bone marrow and renal 
functions (creatinine clearance > 60 µl/min according to 
Cockcroft formula [35], absolute neutrophil count > 1500/
µl, a platelet count > 150,000/µl, bilirubin levels and cre-
atinine < 1.5 times upper the range); compliant patients. 
Women with distant (extra-abdominal) unresectable metas-
tases, diffused carcinosis and/or no evidence of intra-abdom-
inal disease were excluded, as well as platinum-resistant 
patients and cases where a sub-optimal SCS was achieved.

Patients received either a standard laparotomic or lapa-
roscopic approach with the aim to achieve complete cytore-
duction (removal of all macroscopically detectable disease, 

RT = 0) followed by HIPEC repetition. The extension of 
peritoneal spread at the time of recurrence was classified 
according with the peritoneal cancer index (PCI) [36].

Patient’s clinicopathological characteristics are reported 
in Table 1.

Patients were similar for age, BMI, and ECOG-graded 
functional status, DFI from primary treatment to first recur-
rence and DFI from first to second and third recurrence. Fur-
thermore, operative variables as EBL, operative time (OT), 
early and late complications, histological type and grading, 
chemotherapy drugs used for HIPEC, hospital length of 
stay, mortality, and disease-free and overall survival were 
recorded for each patient. Surgical complications were 
defined and classified according to Dindo classification [37].

Table 1   Patients’ clinicopathological characteristics and first recur-
rence data

a Pharmacological or injection treatment
a Re-operation, invasive procedures
c Months from date of I surgery to date of I recurrence
d Months from date of II surgery to date of II recurrence

Variable Cases

No. (%) (range)

All 12
Median age (years) 49 (35–70)
Median BMI (kg/m2) 24 (22–27)
Median ECOG PS at I recurrence 0 100%
Median PCI at I recurrence 3 (1–16)
Type of approach
 PDS 9 75%
 IDS 3 25%

Tumor histotype
 Serous 11 91.67%
 Endometrioid 0
 Undifferentiated carcinoma 1 8,33%
 Clear cells 0

Residual tumor at primary surgery
 RT = 0 (PDS) 9 100%
 RT = 0 (IDS) 3 100%
 RT > 0 0

Early post-op complications
 Grade 1–2a 1 8.33%
 Grade 3–4b 4 33.33%

Hipec at I recurrence
 Cisplatin 6 50%
 Oxaliplatin 4 33.33%

None 2 16,67%
Adjuvant chemotherapy 12 100%
Median DFI-1 (months)c 32 (12–71)
Median DFI-2 (months)d 23 (11–65)
Residual tumor at second surgery 0 100%
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The follow-up period started at the date of third surgery 
plus second HIPEC procedure, with the censor date of Sep-
tember 2018. The disease-free interval (DFI-3) was calcu-
lated at time from third CRS and second HIPEC to fourth 
recurrence or end-time of analysis. Overall survival (OS) 
was calculated from the date of primary CRS to the date of 
death from any case or to the end-time of analysis.

Procedure

The surgical procedures performed during tertiary cytore-
duction are summarized in Table 2. The HIPEC infusion was 
performed using four drains positioned in the four abdomi-
nal quadrants after completion of surgery or using laparo-
scopic accesses in the only case of laparoscopic procedure. 
Intra-peritoneal platinum-based drugs were administered 
(oxaliplatin 360 mg/m2 for 30 min or cisplatin 75 mg/m2 
for 60 min) at the temperature of 41.5 °C. Perfusion was 
performed with closed technique and the abdomen was care-
fully re-explored after HIPEC completion.

Results

From 2009 to 2016, 12 patients underwent tertiary cytore-
ductive surgery (CRS) + HIPEC procedures in our center 
for a second platinum-responsive (> 6 months PFI) ovarian 
cancer recurrence and were selected for the present study.

As reported in Table 1, mean age was of 49-year-old 
(range 35–70), mean BMI was 24 kg/m2 (range 22–27).

All patients had diagnosis of second recurrence of epithe-
lial ovarian cancer, platinum responsive, which was an inclu-
sion criteria, 11 serous histological types, 1 patient had an 
undifferentiated solid tumor in a personal history of serous 
ovarian cancer (Table 1).

Every patient underwent complete cytoreductive sur-
gery at first diagnosis (RT = 0). 9 patients received primary 
debulking surgery (PDS), the other 3 patients were previ-
ously treated with 3 cycles of neoadjuvant chemotherapy 
(carboplatin + paclitaxel) followed by interval debulking 
surgery (IDS).

All patients, after first surgery, such as second one, 
received an adjuvant chemotherapy treatment (carbopl-
atin + paclitaxel; or gemcitabine + paclitaxel).

At first diagnosis, 11 patients had an advanced-stage ovar-
ian cancer (5 stages IIIB; 5 stages IIIC; 1 stage IVB), and 
one patient had an early stage ovarian cancer (IC3), accord-
ing to FIGO classification.

At first recurrence, every single patient received second-
ary cytoreductive surgery with RT = 0 achieved; All pro-
cedures were followed by HIPEC procedure, 8 cases using 
cisplatin 75 mg/m2 at the temperature of 41.5 °C C for 60 

and 4 patients received oxaliplatin 360 mg/m2 at the tem-
perature of 41.5 °C C for 30 min.

Median first DFI-1 (from first surgery to diagnose of 
first recurrence) was 32 months, with a range from 12 to 
71 (Table 1).

Median second DFI-2 (from second surgery to second 
recurrence) was 23 months, from 11 to 65.

Every patient enrolled started from a good and stable 
clinical condition (ECOG < 2).

7 patients were investigated for BRCA 1 or 2 mutations. 
2 were positive for BRCA 1 mutation.

All patients occurred with abdominal second recur-
rence underwent tertiary CRS and submitted to explorative 
laparoscopy, to assess peritoneal involvement. Mesenteric 

Table 2   Second recurrence data and intra- and post-operative out-
comes of secondary cytoreductions

a Pharmacological or injection treatment
b Re-operation, invasive procedures
c Months from date of III surgery to date of III recurrence

Variable Cases

No. (%)

All 12
LPS 1 8.33%
LPT 11 91.67%
Median ECOG PS at II recurrence 0 100%
Median PCI at II recurrence 2 (2–6)
Surgical procedure
 Peritonectomy/omentectomy 1 8.33%
 Bowel resection 5 41.67%
 Splenectomy 2 16.67%
 Diaphragmatic stripping/resection 3 25.00%
 Liver resection 1 8.33%
 LNF 4 33.33%

Peri-operative outcome
 Median operative time (min) 360 (240–540)
 Median EBL (ml) 325 (100–500)
 Median hospital stay (days) 5 (4–10)
 RT = 0 12 100%

Early post-op complications
 Grade 1–2a 2 16.67%
 Grade 3–4b 1 8.33%

HIPEC drugs at II recurrence
 Oxaliplatin 3 25.00%
 Cisplatin 9 75.00%

Median CA125 serum levels at II recur-
rence (UI/ml)

70 14–82.9

Adjuvant chemotherapy 12 100%
Median DFI-3 (months)c 28 (6–94)
Death 1 8.30%
Median OS 99 (45–217)
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retraction, or massive disease spread was considered an 
exclusion criterion for surgical procedure.

As shown in Table 2, 11 patients were converted into a 
laparotomic debulking, and a single patient was treated by 
laparoscopy. In every case, the treatment reached the com-
plete debulking of the abdominal disease (RT = 0), followed 
by repetition of HIPEC perfusion.

During laparoscopic evaluation, an intra-peritoneal (IP) 
metastasis was detected in all patients, but 4 patients had 
also an extra-peritoneal (EP) involvement (positive lombo-
aortic lymphnodes).

Surgical procedures performed were proportional of dis-
ease spread: 1 omentectomy, 5 bowel resections, 2 splenec-
tomies, 3 diaphragmatic peritoneal stripping (in one case 
with full thickness diaphragmatic resection), 1 liver resec-
tion, 4 lombo-aortic lymphadenectomies, 1 excision of ili-
opsoas muscle localization.

The median operative time (OT), including time for 
HIPEC procedure, was 360 min (range 240–540). Average 
EBL was 325 ml (from 100 to 500 ml). The median hospital 
stay was 5 day, (from 4 to 10). Low-grade (G1–G2) post 
operatory complications occurred in 2 patients (16.6%), and 
were a lung and a wound infection, treated with antibiotics.

In a single case, a G3 complication was recorded, which 
was represented by a vaginal-rectal fistula (8.3%) that 
required surgical treatment of bowel resection with termino-
terminal anastomoses and ileostomy.

All patients after surgery underwent adjuvant systemic 
chemotherapy treatment.

Follow‑up

Median follow-up period was 35 months and was set on 
September 2018.

During this period, only 5 cases of third recurrence were 
detected (41.6%). 4 of them were represented by a singular, 
isolated localization. The other case concerned in 3 differ-
ent sites. One case of recurrence occurred in a patient with 
a mutation of BRCA 1.

Median DFI-3 (month from date of third surgery to third 
recurrence) for whole patients was 28 months, from 6 to 94.

One patient died after third disseminate recurrence, four 
patients were lost in follow-up on September 2017, one of 
them was one of the third recurrence patients. The other 
patients with third recurrence were still alive. Mean overall 
survival (OS) was 99 months, from 45 to 217.

Discussion

The rational to perform HIPEC in ovarian cancer is par-
ticularly convincing, based on the prevalent intra-abdominal 
diffusion of the disease, which is also the main driver of 

survival in AEOC patients. Indeed, this approach combines 
the advantage of the intraperitoneal chemotherapy adminis-
tration with the complete diffusion of the drug in the whole 
abdomen, all enhanced by hyperthermia [38].

However, although several literature data have shown an 
improvement in survival rates of patients underwent HIPEC 
procedure [39], results are still conflicting due to the hetero-
geneity in settings of patients included, as well as in drugs/
doses administered. Thus, besides thousands of women 
treated, we are still stacked, with no definitive conclusions 
assumed up to date.

Actually, several other randomized trials are cur-
rently in progress (HORSE NCT01539785, CHORINE 
NCT01628380, MMC 2014 NCT02124421) to clarify all 
these aspects.

The local chemotherapy administration represents an 
important innovation and some studies have investigated this 
aspect. The first point of HIPEC procedure is the hyperther-
mia. Indeed, in vivo and in vitro studies have demonstrated 
that high temperature can increase the cytotoxic function of 
chemotherapy drugs [38]. To furnish concrete data about 
this point, an interesting study reported that at a temperature 
of 41.5 °C, the platinum efficacy is increased up to 50% [38].

Considering all these aspects, new technologies to deliver 
loco-regional chemotherapy are actually suitable [40, 41].

In an attempt to better investigate the clinical outcomes 
of HIPEC repetition in patients affected by ovarian cancer 
recurrence, we conducted this study evaluating post opera-
tory morbidity and survival rate after repetition of HIPEC 
administration. To our knowledge, this is the first study 
evaluating only ovarian cancer patients.

This aspect represents a point of strength of our study 
because we evaluated the specific role of second HIPEC in 
a specific subset of patients. In fact, our series represent a 
“pure series” whereas a limit of our study is the small num-
ber of our cohort.

Our data are in accordance with available literature, dem-
onstrating the safety of second HIPEC. Indeed, we recorded 
only one peri-operative incidence of grade 3 complication 
(8.33%). This data are coherent even with complication rate 
of first HIPEC treatment [31, 42].

Even the complication incidence in our study is compa-
rable with available literature, infact in a study focused on 
tertiary cytoreductive surgery [43], the major complication 
rate of tertiary cytoreductive surgery was 9.7%.

Since our study to our knowledge is the only one to report 
pure series of ovarian cancer patients, a comparison with 
other studies regarding survival rates is inappropriate. In 
a recent study by Fanfani et al. [32], the authors evaluated 
the role of tertiary and quaternary CRS in recurrent ovarian 
cancer. They reported a median disease-free interval (from 
the end of chemotherapy to third recurrence) of 22 months 
after second recurrence submitted to CRS. Considering that 
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in our series the DFI-3 recorded after second recurrence is 
28 months, the data are encouraging. However, considering 
the small number of our series, further studies are needed 
to confirm this data.

Another interesting data is the fact that in our series the 
DFI-3 is longer than DFI-2, respectively, 28 months vs 
23 months.

In conclusion, this study represents the effort to improve 
the survival rate of patients affected by ovarian cancer; how-
ever, guaranteeing a good quality of life and reducing mor-
bidity. Obviously, more other aspects take place to improve 
all the aspects of physical and psychological health [44–50].

Conclusions

Although further studies with higher number of patients are 
needed to give definitive conclusion about the role of HIPEC 
in ovarian cancer treatment, our study report encourages 
data about safety of second HIPEC in the treatment of this 
disease. Even from an oncologic point of view, our results 
could give a new point of reflection about this topic.
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