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Introduction
Globally, 200.000 new cases of ovarian cancer are diagnosed 

each year in the entire world, leading to 100.000 deaths, being the 
5th cause of death by cancer in females [1]. In Romania, the ovarian 
neoplasia diagnosis is established year by year in about 1850 
patients, estimating that approximately 1100 will suffer death 
in the same year, the diagnosis being delayed due to nonspecific 
symptomatology and modest screening techniques, in 75% of 
cases existing distant metastasis [2]. Gold standard regarding 
the surgical intervention for the treatment of ovarian cancer  

 
is represented by cytoreductive surgery (CRS), consisting in 
removing all macroscopic tumor residues, being proved that global 
survival time is inversely proportional with the dimension of the 
residual tumor [3], another field research showed that patients 
with residual tumors < 2cm presented a longer survival [4]. In 
addition to cytoreductive surgery, hyperthermic intraperitoneal 
chemotherapy (HIPEC) was recently proved extremely efficient 
in annihilating residual tumor cells, intraoperative administration 
of the chemotherapeutic agent offering an optimal perfusion of 
the tissue without the barrier of the postoperative adhesions, the 
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Abstract

Objective: To emphasize the main factors involved in the recurrence and death of patients diagnosed with advanced ovarian cancer treated 
by cytoreductive surgery and hyperthermic intraperitoneal chemotherapy.

Materials and methods: 49 patients with stage III-IV ovarian cancer who underwent cytoreductive surgery and hyperthermic intraperitoneal 
chemotherapy were included in a retrospective case-control study during January 2016-February 2018. Were considered pre-surgical data, 
aspects regarding the surgery for cytoreduction, emphasizing Peritoneal Carcinomatosis Index, multi-organ resections and Completeness of 
Cytoreduction Score, but also chemotherapy details; all patients were followed-up for 1 year after the surgical intervention. Patients were divided 
in 3 groups: Study Group 1 (SG1)-8 patients alive with recurrence, Study Group 2 (SG2)-4 patients who deceased during the first year, Control 
Group (CG)-37 patients disease free.

Results: We observed that mean age was close in CG and SG1 (53.7 y.o., 53.9 y.o.), and slightly higher in SG2. Most patients had prior treatment 
for ovarian cancer presenting a protective factor for recurrence and death (OR=0.077), together with PCI score under 20 (OR=0.166), post-
surgery CC0 score (OR=0.141), platinum sensitivity of the tumors cells (OR=0.117), performed appendectomy (OR=0.181) and omentectomy 
(OR= 0.141). Main significant risk factors for relapse and death were PCI over 20 (OR=6.042) and CC1 score (OR=4.500).

Conclusion: A complete cytoreduction surgery and heated intraperitoneal chemotherapy are able to destroy microscopic tumor residues, 
existing high-quality data suggesting survival benefits due to these procedures.
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surgeon being in control of the drugs distribution and peritoneal 
cavity exposure [5,6]. Present research follows the main factors 
that could be involved in relapse of the disease and death of 
patients, having in perspective a pre-surgical assessment, CRS and 
HIPEC aspects. 

Materials and Methods
A retrospective case-control study was conducted between 

January 2016-February 2018 in the Oncologic Gynecology 
Department from St. Constantin Hospital, Brașov, and 1st 
Department of Obstetrics and Gynecology from Târgu Mureș 
Emergency Clinical County Hospital, including 49 patients 
aged between 24 and 76 years old, diagnosed, surgically and 
oncologically treated for different histological types of stage III 
and IV ovarian cancer. Patients were followed for 1 year beginning 
with the moment of cytoreductive surgery (CRS) and hyperthermic 
intraperitoneal chemotherapy (HIPEC), in order to determine 
disease progress, and were divided in 3 groups depending on the 
prognosis: (1) Study Group 1 (SG1), formed by 8 patients who 
underwent the mentioned treatment for ovarian cancer with a 
relapse of the disease within the first year, but being alive with 
recurrence, (2) Study Group 2 (SG2) including 4 patients who 
followed the treatment but have deceased during the first year 
after the procedure, (3) Control Group (CG) including 37 patients 
who were found disease free at the end of the first year after the 
surgical treatment.

For all patients was evaluated the background of surgery 
and chemotherapy for ovarian cancer, presence of peritoneal 
carcinomatosis and Peritoneal Carcinomatosis Index (PCI), 
described in literature as the most important staging system 
[7]. Furthermore, were observed and gathered data regarding 
the surgery for cytoreduction procedures including multiorgan 

resections, such as intestinal, liver or gastric resections when 
required, omentectomy, splenectomy, appendectomy or 
lymphadenectomy. After performing the surgery, was appreciated 
the Sugarbaker’s Completeness of Cytoreduction Score, showing 
the radicality of the surgical intervention. Referring to HIPEC 
aspects, were considered important the platinum sensitivity of 
the tumor cells and the chemotherapeutic agent used during the 
procedure.

Data was gathered from the medical records, collected 
information being processed using Microsoft Excel, while the 
statistical analysis was performed using Graph Pad In Stat software 
(GraphPad Software, Inc., San Diego, United States of America), 
The research comprised 2 sections, a qualitative analysis in which 
the variables were presented as integer and percentage values, 
and a section of inferential statistic analysis performed using 
Fisher’s Exact Test in order to determine odds for each of the 
studied factors. 

Result
First section of this study includes several aspects found in 

all patients divided in the three groups, data being organized 
depending on the moment of cytoreductive surgery: pre-surgical 
assessment, intraoperative aspects and chemotherapy inserted in 
the peritoneal cavity. Table 1 shows the pre-surgical evaluation, 
age being the first followed factor, most of the patients being 
aged between 41-60 years old in all three groups, but in different 
percentages. Was observed that mean age for CG (53.7 yo) was 
close to SG1 (53.9 yo), while in SG2 appeared to be slightly higher 
(59.2). Regarding the previous treatment for ovarian cancer, we 
observed the all patients in SG2 has a prior surgical intervention, 
75% from SG1 and 64.% from CG. Previous chemotherapy was 
followed by 16 patients in CG (43%), 0 patients in SG1 and 1 
patient in SG2.

Table 1: Pre-surgical assessment.

Control Group (CG) Patients 
Disease Free N = 37 (%)

Study Group 1 (SG1) Patients 
Alive with Recurrence N = 8 (%)

Study Group 2 (SG2) Deceased 
Patients N = 4 (%)

Age

20 – 40 years old 5 (13.5) 0 (0) 0 (0)

41 – 60 years old 19 (51.4) 7 (87.5) 4 (100)

> 60 years old 13 (35.1) 1 (12.5) 0 (0)

Mean age 53.7 53.9 59.2

Previous Surgical Treatment for Ovarian Cancer

Prior surgical intervention 24 (64.9) 6 (75) 4 (100)

Recently diagnosed 13 (35.1) 2 (25) 0 (0)

Previous Chemotherapy for Ovarian Cancer

Present 16 (43.2) 0 (0) 1 (25)

Absent 21 (56.8) 8 (100) 3 (75)

In Table 2 can be observed aspects regarding CRS. Peritoneal 
carcinomatosis was found in most of the atients from CG (62.2%), 
and in 50% of patients from SG1 and SG2, while PCI was lower 

than 20 in the majority of patients from CG (78.4%), and higher 
than 20 in most of the patients from SG1 (62.5%) and SG2 (75%). 
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Table 2: Cytoreductive surgery - intraoperative aspects.

Control Group (CG) Patients 
Disease Free n = 37 (%)

Study Group 1 (SG1) Patients 
Alive with Recurrence n = 8 (%)

Study Group 2 (SG2) Deceased 
Patients n = 4 (%)

Presence of Peritoneal Carcinomatosis

Present 23 (62.2) 4 (50) 2 (50)

Absent 14 (37.8) 4 (50) 2 (50)

Peritoneal Carcinomatosis Index (PCI)

0-20 29 (78.4) 3 (37.5) 1 (25)

21-39 8 (21.6) 5 (62.5) 3 (75)

Multiorgan Resections

Small intestine resection 5 (13.5) 1 (12.5) 1 (25)

Large intestine resection 21 (56.8) 6 (75) 2 (50)

Gastrectomy 2 (5.4) 0 (0) 0 (0)

Splenectomy 12 (32.4) 3 (37.5) 2 (50)

Liver resection 9 (24.3) 1 (12.5) 1 (25)

Diaphragm resection 8 (21.6) 2 (25) 2 (50)

Appendectomy 24 (64.9) 2 (25) 0 (0)

Omentectomy 26 (70.3) 2 (25) 0 (0)

Lymphadenectomy 20 (54.1) 3 (37.5) 2 (50)

Completeness of Cytoreduction Score

CC0 26 (70.3) 2 (25) 1 (25)

CC1 10 (27) 5 (62.5) 2 (50)

CC2 1 (2.7) 1 (12.5) 1 (25)

Postoperative complications 5 (13.5) 0 (0) 0 (0)

Large intestine resections were highly performed in all three 
study groups, in 56.8% of patients from CG, 75% from SG1 and 
50% in SG2, lymphadenectomy in 54.1% from the total of patients 
in CG, 37.5% in SG1and 50% in SG2, while splenectomy was 
completed in high percentage in all groups, 32.4% in CG, 37.5% in 
SG1 and 50% for SG2. Was observed that some of the procedures 
were highly performed in CG, but in low percentages in SG1 and 
SG2: omentectomy was executed in 70.3% of patients from CG 
and appendectomy in 64.9% of cases. Small intestine resection, 
gastrectomy, liver and diaphragm resections were not performed 
by routine, as shown by the low percentages of patients from the 
three groups who benefited from these procedures. Cytoreduction 
score was CC0 in most of the patients from CG, while CC1 was 
obtained for the majority of patients from SG1 (62.5%) and SG2 
(50%). CC2 was observed for 1 patient in each group. Postoperative 

complications were noted in 13.5% from CG, while in SG1 and SG2 
were not observed post-surgery difficulties.

Table 3 presents the results observed regarding the HIPEC 
procedure. Platinum sensitivity of the tumoral cells was found in 
83.8% of cases from CG, while platinum resistant tumors were 
noted in the majority of patients belonging to SG1 (62.5%) and 
SG2 (75%). In 67.6% of patients from CG was preferred Cisplatin 
as the chemotherapy agent for HIPEC, Doxorubicin being used 
mostly in SG1 (62.5%) and SG2 (75%). In Table 4 can be observed 
the results for the inferential statistical analysis, represented by 
odds ratios and P values. Regarding the age of patients, the highest 
risk in patients with ovarian cancer is the interval 41-60 years 
old with an OR=6.632 (P=0.045) for recurrence, and OR=0.05 
(P=0.05) for decease.

Table 3: Hyperthermic Intraperitoneal Chemotherapy aspects.

Control Group (CG) Patients 
Disease Free n = 37 (%)

Study Group 1 (SG1) Patients 
Alive with Recurrence n = 8 (%)

Study Group 2 (SG2) Deceased 
Patients n = 4 (%)

Platinum Sensitivity

Sensitive 31 (83.8) 3 (37.5) 1 (25)

Resistant 6 (16.2) 5 (62.5) 3 (75)

Chemotherapeutic Agent

Cisplatin 25 (67.6) 3 (37.5) 1 (25)

Doxorubicin 12 (32.4) 5 (62.5) 3 (75)
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Table 4: Factors involved in recurrence and death in patients with ovarian cancer.

Study Group 1 (SG1) in Relation to Control Group (CG) Study Group 2 (SG2) in Relation to Control Group (CG)

Variable Odds Ratio P Value Odds Ratio P Value

Age

20 – 40 years old 0.348 NS 0.657 NS

41 – 60 years old 6.632 0.045 8.538 0.05

> 60 years old 0.264 NS 0.202 NS

Previous surgical treatment 1.625 NS 4.959 NS

Presence of previous 
chemotherapy 0.077 0.0366 0.4375 NS

Peritoneal Carcinomatosis Index (PCI)

0-20 0.166 0.0338 0.092 0.05

21-39 6.042 0.0338 10.875 0.05

Multiorgan Resections

Intestinal resection 2.962 NS 1.269 NS

Splenectomy 1.25 NS 2.083 NS

Liver resection 0.444 NS 1.037 NS

Diaphragm resection 1.208 NS 3.625 NS

Appendectomy 0.181 0.05 0.061 0.0235

Omentectomy 0.141 0.0388 0.048 0.0135

Lymphadenectomy 0.51 NS 0.85 NS

Completeness of Cytoreduction Score

CC0 0.141 0.0388 0.141 NS

CC1 4.5 0.05 2.7 NS

CC2 5.143 NS 12 NS

Platinum Sensitivity

Sensitive 0.117 0.0141 0.064 0.0278

Resistant 8.611 0.0141 15.5 0.0278

Chemotherapeutic Agent

Cisplatin 0.288 NS 0.16 NS

Doxorubicin 3.472 NS 6.25 NS

NS = not significant P value (> 0.05).

For existing previous chemotherapy was calculated a 
statistically significant OR=0.077 for recurrence. PCI under 20 
showed an OR=0.166 (P=0.0338) for recurrence and OR=0.092 
(P=0.05) for death, while for an index over 20 was calculated OR 
was 6.042 for recurrence (P=0.0338) and 10.875 for deceased 
patients (P=0.05). Statistical significance regarding the performed 
surgical procedures during CRS was determined for omentectomy 
with an OR=0.141 (P=0.0388) for patients with recurrence 
and OR=0.048 (P=0.0135) for patients who suffered death, and 
appendectomy, OR=0.181 for relapsed patients (P=0.05) and 
OR=0.061 for deceased patients (P=0.0235).

Completeness of cytoreduction was a statistically significant 
factor as respects CC0, with a statistically significant OR=0.141 
for relapse (P=0.0388) and an OR=0.141 for decease, but without 
statistical significance. For CC1 was observed an OR=4.500 
(P=0.05) for patients alive with recurrence, and an OR=2.700) 

for deceased patients, but with no statistical significance. For CC2 
were not found significant results from the statistical perspective.

Platinum sensitivity showed extremely significant statistical 
results. For platinum sensitive tumor cells OR was 0.117 for 
patients with recurrence and 0.064 for patients who suffered 
death, while for platinum resistant tumors was 8.611 for relapsed 
patients and 15.500 for decease. The type of chemotherapeutic 
agent used in HIPEC procedure was proved not to be relevant from 
the statistical perspective. 

Discussion
Pre-surgical assessment revealed interesting results, but 

also comparable to specialty literature. Age of patients was the 
first studied factor and according to our study, advanced age of 
patients treated for ovarian cancer proved to be an important 
and significant risk factor for disease relapse, being even more 
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importantly linked to decease of patients, shortening the survival 
time, and according to other published reports, advanced age 
significantly increases the morbidity after CRS and HIPEC [8]. 
Pathological ovarian cancer-related background was evaluated in 
order to establish which factor from prior therapy for this disease 
could influence the patients’ survival. Previous surgical treatment 
presented a low risk for relapse but a high risk for death, none 
of the values being statistically significant, but previous published 
studies affirm that a newly diagnosed ovarian cancer is associated 
with a longer survival, the most significant element for a prolonged 
survival being the first cytoreductive surgery [9]. According to our 
results, prior systemic chemotherapy was a statistically significant 
protective factor towards both of disease relapse and death, these 
being in accordance to previous published researches which 
affirm that the addition of HIPEC to cytoreductive surgery and 
systemic chemotherapy significantly improves survival in patients 
with ovarian cancer, both primary and recurrent [10].

The standard surgical treatment for ovarian cancer is maximal 
cytoreductive surgery with standard peritonectomy procedures, 
removing all macroscopic disease, for which a staging system 
as PCI is vital. Our study shows that PCI values under 20 are 
a significant protective factor for both recurrence and death, 
assuring a longer survival in patients with ovarian cancer, while 
scores over 20 are associated with high odds ratios for recurrence, 
and higher for decease; previous reports also affirm that a lower 
PCI score combined with the ability to resect all macroscopic 
disease appear to be correlated with an overall survival advantage 
[11].

Cytoreductive surgery for ovarian cancer requires in the 
majority of cases multiorgan resections. According to our study, 
small and large intestine resections did not show statistically 
significant involvement in the prognosis of patients, but literature 
of specialty affirms that the necessity of intestinal resections 
during CRS could be an independent factor associated with major 
morbidity [12]. Regarding splenectomy as a component of CRS, 
previous authors stated that this procedure can be performed 
safely with acceptable rates of morbidity and mortality [13], but 
in the present study were not found relevant statistical results 
involving splenectomy as a cytoreductive procedure. Same results 
without statistical significance were also observed related to liver 
resection during CRS, our outcomes being in contradiction to 
other authors’ reports, according to which in selected cases, liver 
resection in patients with ovarian cancer with liver metastasis 
could be associated with an important increase of overall survival 
[14]. 

The resection of the diaphragm is reported by other authors 
to be safe and feasible in case of liver-diaphragmatic metastatic 
lesions in patients with ovarian cancer [15], previous researches 
reporting that the resection of the diaphragmatic disease is 
not increasing significantly the morbidity rates [16]; contrary 
to published reports, our results did not show statistical 
significance regarding the diaphragm resection during CRS 

in patients with ovarian cancer. According to our research, 
performed appendectomy resulted to be a statistically significant 
protective factor for recurrence in the first year after CRS and 
HIPEC, and also for death, previous published studies reporting 
that appendectomy is extremely appropriate for contributing to 
maximal cytoreduction in advanced ovarian cancer cases [17]. 
Another surgical procedure which according to the present 
research showed important statistical results was omentectomy, 
that could be also considered a protective factor towards relapse 
and decease, in relation to patients disease free, a previous rat 
study suggesting the possibility that the omentum is involved 
in retaining tumor cells, the timing of omentectomy requesting 
precaution and reconsideration in the absence of metastasis [18]. 
Lymphadenectomy was performed in the present research in 
most of the patients during CRS, but the calculated values for odds 
ratio did not show a statistical relevance, these findings being 
in contradiction to other authors’ outcome, which affirm that 
lymphadenectomy has a great effect on progression-free survival 
and recurrence rate in patients with advanced ovarian cancer [19].

Completeness of Cytoreduction Score is considered in 
literature an important prognosis factor. In our study, patients in 
which optimal resection was obtained, CC0, presented a protective 
factor for recurrence and decease, while CC1 proved to be a 
statistically significant risk factor for relapse, these results being 
in accordance to other published studies, which reported that the 
completeness of cancer resection is an independent predictor of 
the favorable prognosis [20].

Chemotherapy aspects are extremely important in CRS and 
HIPEC procedures. For the studied patients, was observed that 
platinum sensitive tumor cells were a significant protective 
factor for recurrence and death during the first year of follow-
up, but recent retrospective, case-control studies and meta-
analysis affirmed that heat may help the penetration of the 
chemotherapeutic agent into nearby tissues, patients treated 
with CRS and HIPEC with platinum resistant cell lines could have 
a similar survival to those with platinum sensitive disease. The 
type of the chemotherapeutic agent was not statistically relevant 
according to our results. 

Conclusion
Using CRS and HIPEC in the treatment of stage III-IV ovarian 

cancer is a strong reason due to the multiple survival benefits 
that these procedures bring, especially in patients with advanced 
age. The absence of effective screening methods and programs 
lead to a difficult diagnosis, often in advanced staged, with 
peritoneal carcinomatosis and multiorgan metastasis. A complete 
cytoreduction surgery and heated intraperitoneal chemotherapy 
are able to destroy microscopic tumor residues, existing high-
quality data suggesting survival benefits due to these procedures. 
The present study proves the importance of PCI in order to 
predict the prognosis, but also of the multi-organ resections 
performed during CRS, emphasizing the effects of appendectomy, 
omentectomy and lymphadenectomy on the favorable prognosis of 
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patients with ovarian cancer, while intestinal, liver and diaphragm 
resections, together with splenectomy needing a larger amount 
of cases to be more precisely studied. In addition, was proved 
the crucial importance of the Completeness of Cytoreduction 
Score, a complete resection being able to substantially contribute 
in extending the survival time for patients suffering from this 
disease, together with an appropriate chemotherapeutic agent 
administered during HIPEC procedure. In conclusion, we can 
affirm that CRS and HIPEC could be used on a large scale in primary 
management of ovarian cancer, prolonging overall survival and life 
quality.
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