
Abstract. Background: Peritoneal carcinomatosis (PC) is
a common manifestation of many gastrointestinal (GI)
malignancies and is an advanced stage that is often
associated with disseminated disease. Considerable progress
has been made to achieve safe elimination of macroscopic
disease using cytoreductive surgery (CRS) and more recently
in combination with hyperthermic intraperitoneal
chemotherapy (HIPEC) for the treatment of microscopic
disease or disease with minimal volume. The aim of this
study was to assess the effects of such procedures on the
quality of life (QoL), the long-term benefit and the functional
status of the treated patients. Patients and Methods: Data
from patients who underwent CRS-HIPEC for peritoneal
metastasis (PM) at our center from November 2016 to
November 2018 were analyzed retrospectively. The drugs
administered were mitomycin and cisplatin. Quality of life
(QoL) was assessed using the Euroquol-5D-5L and National
Comprehensive Cancer Network Functional Assessment of
Cancer Therapy-Breast Cancer Symptom Index v2
questionnaires before CRS-HIPEC, and 1, 3 and 6 months
after were administered. Results: In our series, the survival
efficacy of CRS plus HIPEC was confirmed in the treatment
of primary and secondary peritoneal pathologies,
particularly in ovarian cancer, although larger studies are

needed to investigate its role in the pathology of gastric,
colonic and rectal cancer. The QoL data were promising,
with essentially stable values between the preoperative and
the 1-month follow-up, but with incremental benefits from the
second to the third month.

Peritoneal carcinomatosis (PC) is a common manifestation
of many gastrointestinal (GI) malignancies and is an
advanced stage of abdominal cancer that is often associated
with disseminated disease. PC is the epitome of a
progressive malignant and recurring disease. A poor
prognosis for overall survival (OS) and poor quality of life
(QoL) has typically been found, which is of paramount
importance in cancer treatment (1). During the period
between 1987 and 1993, Sugarbaker et aI. repeatedly
reported favorable results for the efficacy of cytoreductive
surgery (CRS) and hyperthermic intraperitoneal
chemotherapy (HIPEC) for patients with peritoneal
pseudomyxoma (2, 3). Since then, the technique has been
used with promising results in patients diagnosed with PC of
from ovarian, gastric, colic and appendicular origin, and in
malignant peritoneal mesothelioma (4). Many mechanisms
of peritoneal spread have been proposed (5-8) including
invasion of the lumen wall by invasive cancer, expression of
adherence molecules by free cancer cells can support peritoneal
implantation (5), and iatrogenic spread during surgery. If left
untreated, peritoneal cancer quickly develops into malignant
ascites, acute intestinal obstruction and perforation, which
require aggressive palliative chemotherapy or debulking
surgery. The incidence of peritoneal metastases is often
underestimated due to the low sensitivity rate of conventional
imaging techniques for peritoneal diseases (9). The rate of
sensitivity of computed tomography when identifying
peritoneal disease depends on the location in the abdominal
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cavity, the size of the individual nodes and the morphology
of the disease. Conventional anti-neoplastic strategies for
visceral metastases are not effective in peritoneal
carcinomas, since the lower survival rate in patients with
peritoneal carcinoma indicates an inherently unfavorable
biology (10). The management and therapy of this clinical
entity, which strike a balance between efforts to prolong
survival and improve quality of life, are challenging and
have evolved significantly over the past century.
Considerable progress has been made in safely eliminating
macroscopic disease using CRS and more recently in
combination with HIPEC to treat microscopic or minimal
volume disorders. CRS plus HIPEC improves survival and
quality of life in patients with peritoneal metastases (11, 12).
Multimodal management is based on the concept of the
peritoneum as an organ and assumes that an improved
prognosis will be achieved if the disease is completely
dependent on it.

The aim of this study was to assess the effects and
procedures on the quality of life, long-term benefits and
functional status of the treated patients. 

Patients and Methods
The data of the 70 patients who underwent CRS-HIPEC for
peritoneal metastases at our center from November 2016 to
November 2018 were analyzed retrospectively. The drugs
administered were mitomycin and cisplatin. QoL was assessed using
the Euroquol-5D-5L and National Comprehensive Cancer Network
Functional Assessment of Cancer Therapy-Breast Cancer Symptom
Index v2 questionnaires administered before CRS-HIPEC, and at 1,
3 and 6 months after. Survival analyses were carried out on 50
patients affected by gastric carcinoma and colorectal carcinoma after
first-line chemotherapy, and ovarian cancer after primary and
postoperative chemotherapy using the Kaplan-Meier method using
GraphPad® software v8.0 (San Diego, CA, USA). The patients were

examined with routine blood tests, liver function tests and
coagulation studies before surgery. Abdominal and pelvic [18F]-
fluorodeoxyglucose-positron-emission tomography imaging was
performed for most patients. All cases were discussed at the
multidisciplinary peritoneal disease meeting, which was attended by
peritoneal surgeons, oncologists, pathologists and radiologists. All
patients have signed an informed consent.

Diagnosis and treatment. The cancer entities included were
defined as follows: Pseudomyxoma peritonei as a clinical disease
caused by cancer cells that produce slimy, gelatinous ascites that
result from slimy neoplasms of the appendix (low-grade or high-
grade mucous neoplasms); peritoneal metastases of the ovaries as
those due to high-grade papillary serous carcinoma; colorectal
peritoneal metastases as those due to colorectal adenocarcinoma;
and gastric peritoneal metastases as those resulting from gastric
adenocarcinoma. The average peritoneal cancer index (PCI) was
9.7 (range=1-24).

CRS was carried out according to the Sugarbaker technique (12).
Organ resections included segmental colectomy, peritonectomy,
small bowel resection, cholecystectomy, splenectomy, partial and
only rarely complete gastrectomy, liver segment resection and, in
women, hysterectomy with bilateral salpingo-oopherectomy. When
metastatic nodules were present on an organ surface, these were
resected until an R0/CC 0 resection was obtained.

Nodes on the small intestinal serosa were removed with primary
occlusion, but when there were a large number of nodes on the same
small intestinal segment, resection was performed. Nodules on the
colonic serosa required segmental colectomy. Similarly,
splenectomy was performed for nodules on the spleen. In the case
of nodules on the stomach, they were generally excised with a
primarily closed defect but, as with small intestinal segments, when
a large number of nodules were present, a formal partial or full
gastrectomy was performed.

The removal of the pelvic and diaphragmatic peritoneum was
recorded when performed (Figures 1 and 2). The extent of
cytoreduction (CC) was recorded at the end of each operation: CC
0: no macroscopic residual disease remained; CC 1, 2 and 3:
residual disease of <2.5 mm, 2.5 mm to 2.5 cm or >2.5 cm,
respectively. A CC of 0/1 was viewed macroscopically as a
complete resection and was followed by HIPEC. Cases with CC 2
and 3 were considered incomplete cytoreduction and the HIPEC
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Figure 1. Median laparotomy without incision of the parietal peritoneum
in a case of pseudomyxoma peritonei (female, 69 years old). Total
peritonectomy with right hemicolectomy extended to middle transverse,
distal splenopancreatectomy, left hysteroannectectomy, cholecystectomy,
positioning of double ureteral stent.

Figure 2. Opening of the peritoneum: peritoneal cavity occupied by
voluminous mucinous mass in a case of pseudomyxoma peritonei. 



procedure was not used, except in selected cases such as the
presence of difficult to treat ascites. HIPEC was carried out as a
‘closed’ technique (via an open coliseum) with an intraperitoneal
target temperature of 41-43˚C.

HIPEC drugs and dosage. Details of treatment for each malignancy
were the following: Pseudomyxoma peritonei: Intraperitoneal (i.p.)
mitomycin-C at 15 mg/m2 with intravenous (i.v.) 5-fluorouracil at
(5-FU) at 400 mg/m2 for 90 min; mesothelioma: i.p. cisplatin at 100
mg/m2 with mitomycin-C at 12.5 mg/m2 for 90 min; colorectal
peritoneal metastases: i.p. oxaliplatin at 350 mg/m2 with i.v. 5-FU
at 400 mg/m2 for 30 min (in cases of known resistance to previous
systemic i.v. oxaliplatin, mitomycin-C at 15 mg/m2 for 90 min was
administered); gastric cancer: i.p. cisplatin at 50 mg/m2, doxorubicin
at 15 mg/m2 with i.v. 5-FU at 400 mg/m2 for 60 min; ovarian
cancer: i.p. cisplatin at 100 mg/m2 with i.v. 5-FU at 400 mg/m2 for
60 min.

Results

At our center, 70 patients, 16 men and 54 women, between
the ages of 35 and 77 (average age=60 years) were examined.
The origin of the peritoneal disease was ovarian and
colorectal cancer in the majority of cases (79%) (Table I).

Complete cytoreduction was achieved in 63 patients (90%
CC 0). The average PCI was 9.6 (range=0-24) (Table II).

In 19 patients (27% of all patients) with ovarian cancer,
the median progression-free survival was 12.2 months. In 14
patients (20%) with colorectal cancer, the median disease-
free survival was 9.3 months and the median overall survival
was 14.8 months. In seven patients (10%) with gastric
cancer, we found a median progression-free survival of 5.2
months and an overall survival of 7.7 months.

Of the four patients affected by primary peritoneal disease,
three were free of disease after 6 months and only one after
30 months.

The overall 30-day morbidity rate was 33% (23 out of 70
patients). The frequency of postoperative complications is used
as an indicator of surgical quality. However, the comparison of
the results is hampered by a lack of agreement in defining the
complications and their severity. The Clavien-Dindo
classification is a standardized system for the registration of
surgical complications. The main feature of the Clavien-Dindo
system is that the severity of a complication is assessed based
on the type of therapy required to treat the complication. The
CDC system has been validated and accepted worldwide for
use in many areas of surgery. The complication rate was 10%
in the late postoperative period (6-8 months). The average
hospitalization was 14 days (range=9-41 days) and no
perioperative mortality was registered (Table III).
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Table I. General characteristics of patients (N=70).

Variable Value

Age, years Mean (range) 60.24 (35-77)
Gender, n (%) Male 16 (23%)

Female 54 (77%)
Primary tumor, Ovarian 37 (53%)
n (%) Colorectal 18 (26%)

Gastric 10 (14%)
Peritoneal 4 (6%)
Mesothelioma (appendix) 1 (1%)

Table III. Postoperative outcomes (N=70).

Type (Clavien-Dindo grade)

Morbidity rate, 30-Day 23 (33%)
n (%)

Type of  Mild renal failure (I) 3/23 (14%)
complication, Diarrhea (I) 1/23 (4%)
n (%) Upper limb sensory-motor 1/23 (4%)

deficit (II)
Pulmonary infection (II) 1/23 (4%)
Pulmonary embolism (II) 2/23 (9%)
Anemia (II) 1/23 (4%)
Superficial vein thrombosis (II) 2/23 (9%)
Grade A pancreatic fistula (II) 1/23 (4%)
Bowel sub-occlusion (II) 1/23 (4%)
Pleural effusion with drainage (IIIa) 2/23 (9%)
Intestinal anastomosis dehiscence (IIIb) 4/23 (18%)
Intra-abdominal hemorrhage (IIIb) 2/23 (9%)
Respiratory failure (IVa) 1/23 (4%)
Multiple organ dysfunction syndrome 1/23 (4%)
(IVb)

Major IIIa 2/23 (9%)
complication, IIIb 6/23 (27%)
n (%) IVa 1/23 (4%)

IVb 1/23 (4%)
Mortality rate, 30-Day 0/70 (0%)
n (%)

Hospitalization, Mean (range) 14.4 (9-41)
days

Table II. Intraoperative findings of patients (N=70).

Variable Value

CC Score (%): 0 63 (90%)
1 5 (7%)
2 2 (3%)

Reason for Miliary pattern disease 5 (7%)
CC score >0, n (%) Diffuse infiltration of pancreas 1 (1%)

Infiltration of hepatic pedicle 1 (1%)
PCI Mean (range) 9.6 (0-24)
HIPEC agent, n (%) Cisplatinum 40 (57%)

Mitomycin 30 (43%)

C-C Score: Completeness of cytoreduction; PCI: peritoneal cancer
index; HIPEC: hyperthermic intraperitoneal chemotherapy.



The questionnaires for the follow-up were completed by
100% of the patients immediately before therapy, and by
95%, 91% and 59% at 1, 3 and 6 months after therapy,
respectively. Average ‘health perception’ was reported by
51% before therapy, and by 53%, 67% and 75% of patients
at 1, 3 and 6 months after therapy. An average ‘degree of
anxiety’ was reported by 86%, 80%, 65% and 61% of
patients, respectively. An average ‘pain intensity’ was given
by 57%, 52%, 35% and 30%.

Discussion

Surgery CRS with peritonectomy procedures and
multivisceral resection and the subsequent administration of
HIPEC can achieve better overall survival results, especially
in selected patients. Currently, CRS with HIPEC can be
considered the gold standard treatment for patients with
pseudomyxoma peritonei, and even more so for patients with
malignant peritoneal mesothelioma (13, 14). In addition,
HIPEC treatment after aggressive CRS is safe in terms of
morbidity in centers with extensive experience (15-18). The
use of CRS with HIPEC in patients with peritoneal
neoplasms is widespread worldwide and has given an
increasing number of patients access to multidisciplinary
treatment programs for PC (12, 19, 20).

The aim of this study was to evaluate the effectiveness of
this treatment and survival in patients with peritoneal
metastasis of ovarian, colon and gastric cancer after
cytoreduction intervention with HIPEC. The benefits of CRS
and HIPEC are supported by international consensus
guidelines, such as the American Society of Colon and Rectal
Surgeons (21) and the European Society of Medical Oncology
(22). Peritoneal service in our center has been active since
2016 and has increased in recent years. This is further
evidence of the overall greater acceptance of the growing role
of CRS and HIPEC in the treatment of peritoneal tumors in
the oncological community. CRS and HIPEC are effective but
on the other hand do have significant morbidity. Grade III/IV
complications occurred in 33% of our cases and perioperative
mortality in the cohort was 2%. These results are comparable
to larger volume studies with reported morbidity and mortality
rates of 28.8% to 60% and 2.9% to 8.3% (20, 23-26). The
recent PRODIGE 7 study on peritoneal carcinomatosis from
colorectal cancer also showed grade III/IV complication rates
of 40.6% and 31.1% in the HIPEC and non-HIPEC groups,
respectively (18). Grade IIIb complications were associated
with higher PCI scores. In our study, high-grade complications
were also associated with higher PCI values, confirming that
adequate patient selection is the key to maximizing the benefit
while minimizing the risks of the procedure.

A number of prognostic factors have been found to be
related to overall survival. CC score, PCI, positive lymph
nodes, histology, use of systemic perioperative chemotherapy

and the experience of the center proved to be prognostic
factors that influence overall survival (20, 27-30).

In our series, the survival efficacy of CRS with HIPEC
was confirmed in the treatment of primary and secondary
peritoneal pathologies, particularly in ovarian cancer,
although larger studies are needed to investigate its role in
the pathology of gastric, colonic and rectal primary cancer.

The QoL data are promising, with essentially stable values   
between the preoperative and the 1-month follow-up, but
with incremental benefits from the second assessment to the
third. Treatment with CRS plus HIPEC can achieve a long-
term benefit that has a positive effect on pain control, on the
level of anxiety and generally on improving the perception
of health status.

These results show that CRS plus HIPEC can be
performed at a new specialized center with morbidity and
mortality rates that match those of other major centers. 
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