
Introduction 

In the management of cases with peritoneal carcino-

matosis (PC) due to gynecological malignancies, cytore-

ductive surgery (CRS) and perioperative intraperitoneal

chemotherapy (IPC) have been used increasingly [1-4]. In

these cases, peritoneal implants are the main factors for the

failure of surgical management. Cytoreduction can increase

survival if extensive resection is performed successfully. In

this context, addition of peritonectomy has been accepted

as an important component of debulking surgery [5, 6]. Al-

though previously considered incurable by standard onco-

logical surgery, patients with peritoneal metastases are now

being given a second chance to survive with CRS plus hy-

perthermic intraperitoneal chemotherapy (HIPEC) and

early postoperative intraperitoneal chemotherapy (EPIC). 

IPC regimens include HIPEC and EPIC. The term of

HIPEC describes the IPC that is used in the operating room

in hyperthermia, and EPIC, which is administered in nor-

mothermia, describes the extending of the period of IPC be-

yond the operating room. HIPEC done promptly after

peritonectomy maintains a better dissemination of the

chemotherapeutics between peritoneal layers because of the

hyperthermia, thus provides a better influence in the residual

peritoneal implants when compared to delayed intraperi-

toneal infusion chemotherapy [7]. It was demonstrated that

combined use of CRS plus HIPEC plus EPIC provides bet-

ter disease-free and overall survival than palliative-intent sur-

gery and/or systemic chemotherapy [8-11].

Since the introduction of use of CRS, HIPEC, and EPIC

together, multiple studies have been published about their

complications and outcome. They demonstrated that in se-

lected cases this treatment modality improved survival in

PC. Most of these studies are related to gynecological ma-

lignancies with PC. According to the authors’ knowledge,

there is no study assessed clinical contribution of combined

use of CRS and IPC regimens in this population. They

aimed to share their experience with 51 patients who un-

derwent combined use of CRS and IPC regimens in the

present institution and to examine their complications and

outcome. 

Materials and Methods

The authors performed a retrospective review of all cytore-
ductive surgery plus HIPEC plus EPIC administrations in pa-
tients with gynecological cancer. The study protocol was
approved by the Human Ethics Committee of the present Uni-
versity and then written informed consent was obtained from
each subject enrolled in this study. In a period from May 2008 to
February 2014, the authors collected the clinical data of 51 pa-
tients who underwent CRS plus HIPEC plus EPIC procedures
for the management of advanced gynecologic cancer. The age,
primary tumor type, complication type, and outcome of the study
population were recorded. Peritoneal Cancer Index (PCI) was
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Summary
Introduction: The objective of this study was to assess the outcome of cytoreductive surgery (CRS) plus hyperthermic intraperitoneal

chemotherapy (HIPEC) plus early postoperative intraperitoneal chemotherapy (EPIC) in patients with advanced gynecological malig-
nancies. Materials and Methods: A retrospective series of 51 patients with advanced gynecologic cancer, evaluated between May 2008
to February 2014. Peritoneal Cancer Index (PCI) and Completeness of Cytoreduction (CCR) score were used in the study group. The
study group consisted of the cancers of ovarian, fallopian tube, endometrial, and uterine sarcomas. Results: Mean PCI score of the study
group was 18, and the postoperative complications were similar with the literature. Patients were followed in a period of 15 days to 64
months and the mean survival time was 22.8 months. Fifty-two percent of the patients were alive without evidence of the disease and
overall one-year survival was found 56%. Conclusions: The authors concluded that CRS, HIPEC, EPIC, and peritonectomy are a cru-
cial options in patients with advanced gynecological cancers.
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used to evaluate the peritoneal dissemination and the residual dis-
ease was evaluated with the Completeness of Cytoreduction
score (CCR) [12]. Exclusion criteria were: history of abdominal
radiotherapy, detection of extra-abdominal metastases, and a con-
comitant malignancy of non- gynecologic origin.

Surgical procedure 
After the PCI evaluation was completed, maximal CRS was

performed, including the resection of the primary tumor with ac-
ceptable margins, any involved adjacent structures, lym-
phadenectomy, and peritonectomy where peritoneal surfaces were
invaded by tumor, according to previously published surgical
guidelines [13] (Figure 1). Hysterectomy, salpingo-oophorectomy,
and pelvic-para-aortic lymphadenectomy procedures were per-
formed in all of the patients as routine gynecological surgery.

Implants on all peritoneal surfaces were excised by electroco-
agulation. PCI, ranging from 0 to 39 that increased with the sever-
ity of the disease, was performed at the beginning of the surgery in
order to evaluate the dissemination of the disease [14-16]. CCR
was based on Sugarbaker’s criteria that consists of CCR0 (no resid-
ual tumour); CCR1 (residual tumour < 2.5 mm); CCR2 (residual
tumour 2.5 - 25 mm), and CCR3 (residual tumour > 25 mm) [17].

Mean hospital stay was 12 ± 5 (range 8-29) days. The volume of
blood loss during surgery was 700 to 4500 ml, blood transfusion
was 700 to 2500 ml, and fluid infusion was 2,500 to 7,000 ml.

Peritonectomy procedure
All tumoral implants were removed by stripping the peritoneum

using electrocoagulation. Local excision was performed for small
implants on the serosa of the small intestine and colon; however,
in order to enhance the effect of perioperative intraperitoneal
chemotherapy, all visible tumors were resected. Pelvic peritonec-
tomy was performed by peritoneal stripping of lower abdominal
wall, pelvic side wall and resection of the sigmoid colon, and
mesosigmoid colon from the origin of the inferior mesenteric ar-
tery [18]. The peritoneum of the inner surface of the anterior ab-

dominal wall and diaphragmatic surface were dissected as a part
of total peritonectomy at appropriate patients. The greater omen-
tum was removed to prevent the recurrence, even if there was no
visible tumour.

HIPEC and EPIC procedures
In HIPEC procedure after cytoreductive surgery, four drains

were placed into the peritoneal cavity and connected to a closed
extracorporeal sterile circuit. Four to six L of perfusate including
cisplatin 30 mg/m2 and paclitaxel 20 mg/m2 was given through
the peritoneal cavity for 60 minutes. The perfusate was heated to
target temperatures between 42 and 43ºC [19-21].

In EPIC procedure, paclitaxel 20/mg/m2/day was administered
into the peritoneal cavity in one-L saline solution. After 23 hours,
this solution was drained outside by opening the abdominal drains
for one hour. After drainage, the new solution with paclitaxel was
administered into the abdominal cavity and this procedure was re-
peated for first five days in postoperative period [12]. After the
completion of EPIC, appropriate systemic chemotherapy regi-
mens were administered in all the patients.

Statistical analysis
Descriptive statistical analysis was used to summarize the vari-

ables. Data are presented as median (min-max) and percentage as
appropriate. Survival analysis was applied by the Kaplan-Meier
method.

Results

Clinicopathological features of the patients are listed in

Table 1. In the study population, the age ranged from 19 to

tears, although its median value was 57.5 years. Majority

of the patients had ovarian cancer, followed by in order of

frequency as fallopian tube, endometrial, and uterine sar-

comas. The mean value of PCI was found 18 in the pa-

tients of this study. CCR score was found 0 in 40 patients,

one in seven patients, and two in four patients. Cytore-

duction could not be performed in three patients because of

advanced peritoneal involvement and severe intraopera-

tive hypotension in one patient.

Additional surgical procedures performed after routine

gynecological surgery are listed in Table 2. Appendectomy

was performed in more than half of the patients. Total

omentectomy was performed more than infracolic omen-

tectomy (83.3% vs. 14.6%). The rates of total and pelvic

Table 1. — Clinicopathological features of the study pa-
tients.
Parameters

Age, years 57.5 (19-80)

Primary tumor type

Ovarian 28 (54.9)

Fallopian tube 17 (33.3)

Endometrial 4 (7.8)

Uterine sarcoma 2 (3.9)

Total 51 (100.0)

Peritoneal cancer index 18 (9-39)

Figure 1. — Surgically resected tissues after the completeness of

surgical procedure.
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peritonectomy procedures were similar (41.7% vs. 56.3%).

The other surgical procedures were performed in 4.2-18.8%

of the patients.

Postoperative complications are presented in Table 3. Of

51 patients, 22 had surgical complications and one had

bone marrow toxicity related to IPC. Jejunal perforation

developed in one patient and the patient is dead after the

surgery for this complication.

Figure 2 displays the survivability and recurrence prob-

abilities of the study population. Overall, the survivability

was decreased gradually to 55% until 40 months and there

was a parallel decrease in the probability of recurrence.

Discussion

The authors analyzed the outcomes of 51 patients with

advanced gynecologic cancer who underwent extensive cy-

toreductive surgery plus perioperative IPC regimens. More

than half of the patients (54.9%) had a diagnosis of ad-

vanced ovarian cancer. Most of the patients with ovarian

carcinoma were diagnosed in the advanced stages of the

disease, because the disease has no specific symptoms in

its early stages [22]. In this study intestinal fistula (n=2)

and anastomotic leakage (n=2) were the major causes of

morbidity. Intestinal fistula has been accepted as a major

cause of the morbidity and mortality for CRS and IPC reg-

imens, with an incidence rate ranging from 6% to 27% [23,

24]. Intestinal fistula may occur due to the adverse effect of

chemotherapeutic agent on wound healing of anastomosis

that is performed after the resection of intestine. The other

causes of intestinal fistula may be due to the lysis of tumor

nodules that are involved in full thickness of intestines by

intraperitoneal administration of chemotherapy agents, high

temperature of the inflow catheter, mechanical or thermal

damage of the outflow catheter on the intestinal surface. In

the present series, complication of intestinal fistula is rela-

tively low. The authors think that the low rate of this com-

plication is due to performing the prophylactic stoma

(ileostomy/colostomy). They also think that gastric atony

occurs secondary to total omentectomy. When total omen-

tectomy and splenectomy were performed together, they

ligated the branches of right and left gastroepiploic vessels

over entrance to the stomach and the short gastric vessels,

therefore the greater curvature of the stomach has been

Table 2. — Additional surgical procedures after routine gy-
necological surgery.
Surgical procedures n (%)

Appendectomy 28 (54.9)

Omentectomy

Total 40 (78.4)

Infracolic 7 (13.7)

Cholecystectomy 9 (17.6)

Peritonectomy

Total 30 (58.8)

Pelvic 19 (37.2)

Anterior parietal 2 (3.9)

Small bowel resection (partial) 11 (21.5)

Splenectomy

Total 7 (13.7)

Partial 2 (3.9)

Colectomy

Total 6 (11.8)

Subtotal 4 (7.8)

Anterior resection 4 (7.8)

Left hemicolectomy 5 (9.8)

Right hemicolectomy 6 (11.8)

Ileostomy 12 (23.5)

Colostomy 4 (7.8)

Gastrectomy

Total 2 (3.9)

Distal subtotal 3 (5.9)

Liver resection

Wedge 3 (5.9)

Radiofrequency ablation 2 (3.9)

Segmentectomy 3 (5.9)

Distal pancreatectomy 1 (2)

Adrenalectomy 1 (2)

Table 3. — Postoperative complications.
Complication n Treatment

Jejunal perforation 1 Surgical*

Intestinal fistula 2 Surgical

Anastomotic leakage 2 Surgical

Pelvic abscess 1 Drainage

Surgical site infection 6 Drainage, medical

Gastric atony 4 Medical

Intra-abdominal fluid collection 2 Drainage

Pleural effusion 4 Drainage

Bone marrow toxicity 1 Medical

*The patient was dead after surgery for complication.

Figure 2. — Survivability and recurrence of study population.
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skeletonized. This condition may be responsible from gas-

tric atony. In the treatment of this complication the authors

use nasogastric drainage for seven to ten days. Pleural ef-

fusion may be due to the transition of the chemotherapeu-

tics to the thoracic cavity with the negative pressure effect

after the diaphragmatic stripping or pleural damage. In

cases with diaphragmatic resection or pleural damage, the

authors recommend the insertion of a chest tube after rou-

tinely repairing the diaphragm. Fluid collection in the ab-

domen occurred in four patients. Microbiological culture

of this fluid was negative and cytological examination

showed no malignant cells. This condition is determined as

sterile fluid collection in the literature [25]. This complica-

tion may be due to the collection of the chemotherapeutic

agent because of the early postoperative intra-abdominal

adhesions or the lack of adequate drainage of the

chemotherapeutic agent during IPC. The authors managed

this complication with computerized tomography-guided

drainage. Chemotherapy or splenectomy may cause hema-

tologic changes. If the spleen is not involved in the cancer,

splenectomy is not recommended and partial splenectomy

should be done when the involvement of the spleen is local

[26]. Although the high PCI of the present study group, the

survivabilities of the present patients were similar with the

literature, and the authors think that this condition is asso-

ciated with the low CCR score of the study group. The high

PCI may be due to low socioeconomic status of the pa-

tients.

Platin and taxol-containing chemotherapy following CRS

is the major treatment in cases of advanced ovarian cancer,

and with this treatment modality, there is a high rate of

complete response in 70-80% of the patients. However,

only 30% of patients with complete response reach five-

year survival, and 47% of them relapse within five years

[27]. Chemotherapeutic agents for IPC varies in the litera-

ture. The present authors used the combination of paclitaxel

(20 mg/m2/day) and cisplatin (30 mg/m2). In case of ovar-

ian cancer treatment including cytoreduction and perioper-

ative intraperitoneal chemotherapy should be performed

extensively, aiming to improve the quality of life and sur-

vival of the patient [12]. Griffith et al. [27] discovered an

inverse relationship between residual tumor load and sur-

vival in 1975, thus CRS is the preferred method of treat-

ment in cases with advanced ovarian cancer. Recent studies

showed that, increase in the survivability of the patients

with peritoneal carcinomatosis from different primaries has

been achieved by performing CRS plus perioperative IPC

regimens [7]. After the complete cytoreduction and HIPEC

procedure, the present authors administered EPIC proce-

dure to the treatment. HIPEC can be performed by open or

closed technique. The authors choose the closed technique

because of the advantages including, lack of exposure of

operating room staff to the chemotherapeutic agent, mini-

mal heat loss, and no need to the surgeon in the operating

room during the procedure [28].

Studies showed that PCI is an important prognostic factor

in the survivability of ovarian carcinomatosis [29-32]. The

volume of tumor is a major determinant on survivability

[30]. The present authors think that complete cytoreduction

is crucial on the success of perioperative IPC regimens. Re-

laparotomy was performed in 28 patients, 16 for stoma clo-

sure and second look procedure, and 12 for recurrence. The

follow-up period of this study ranged from 15 days to 64

months for all patients; the mean survival time was 22.8

months. Twenty-eight patients (52%) were alive without ev-

idence of the disease. Overall one-year survival was 56%.

Conclusion

In summary, CRS plus HIPEC plus EPIC is a successful

option in patients with PC related to gynecological cancers.

The authors think that experienced surgical teams can per-

form CRS with peritonectomy in a reasonable time with an

acceptable rate of complications. In order to increase the

success of management, maximal surgical resection of

metastatic implants should be performed. The authors ob-

served that during second-look exploration, there were ex-

tensive adhesions among abdominal wall and organs. This

may be related to extensive surgical dissection, peritonec-

tomy, or intra-abdominal administration of paclitaxel. After

CRS plus IPC regimens, careful entry into the abdomen and

meticulous dissection of abdominal structures are impor-

tant to reduce surgical complications during repeated ab-

dominal surgeries.
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