
Evolution of management in peritoneal surface malignancies 
Periton yüzey malignitelerine yaklaşımdaki gelişmeler

Management of peritoneal surface malignancies has gradually evolved by the introduction of cytoreductive surgery 

in combination with intraperitoneal chemotherapy applications. Recently, peritoneal metastases of intraabdominal 

solid organ tumors and primary peritoneal malignancies such as peritoneal mesothelioma are being treated with 

this new approach. Selection criteria are important to reduce morbidity and mortality rates of patients who will 

experience minimal or no benefit from these combined treatment modalities. Management of peritoneal surface 

malignancies with this current trend is presented in this review.
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Periton yüzey malignitelerine tedavi yaklaşımı sitoredüktif cerrahi ve intraperitoneal kemoterapi uygulamaları 

ile kademeli olarak gelişmektedir. Son zamanlarda, intraabdominal solid organ tümörlerinin peritona metastazı 

ve peritoneal mezotelyoma gibi primer periton maligniteleri bu yöntemle tedavi edilmektedir. Seçim kriterleri, 

bu kombine tedavi yaklaşımından minimal fayda görecek ya da hiç fayda göremeyecek hastaların morbidite ve 

mortalite oranlarını azaltmak için önemlidir. Periton yüzey malignitelerinin son yeniliklerle tedavisi bu derlemede 

sunulacaktır. 

Anahtar Kelimeler: Sıcak kemoterapi, periton metastazları, kolorektal kanser, mide kanseri, over kanseri, mezo-

telyoma

INTRODUCTION 

Peritoneal surface malignancies (PSM) originating from the gastrointestinal tract organs, pseudomyxo-
ma peritonei (PMP), ovaries and peritoneum have been considered as lethal diseases with dismal prog-
nosis. The clinical course of tumors at this stage are characterized by a deterioration in quality of life and 
shortened life expectancy. Supportive care and systemic chemotherapy were the mainstay of treatment 
for these patients. However, continuous clinical research revealed that PSM treatment and even cure 
could be achieved with cytoreductive surgery (CRS) and hyperthermic intraoperative intraperitoneal 
chemotherapy (HIPEC). Appendiceal tumors or PMP (1, 2), and malignant peritoneal mesothelioma (3) 
have been treated successfully by CRS and HIPEC. Besides this, the role of CRS and HIPEC in the man-
agement of PSM that originates from ovary, stomach, colon and rectum is still under investigation. In 
this review, we summarized the results of CRS and HIPEC in the management of PSM as new treatment 
modalities. 

Colorectal Cancer

Isolated peritoneal metastases develop in 8.5-25% of patients with colorectal cancer (CRC) (4, 5). Median 
survival is expected to be 6 to 12 months when peritoneal metastasis (PM) of CRC is treated with pallia-
tive intent. Systemic chemotherapy does not seem to provide better survival rates for these patients (6-
8). It has been reported that prolonged survival was obtained with CRS and HIPEC in CRC patients with 
PM (9-17). A randomized controlled study from the Netherlands Cancer Institute supported these results 
(18). According to 8-years follow up results of this trial, when a complete cytoreduction was achieved, a 
5-year survival rate was observed in 45% of these patients.

Completeness of cytoreduction, biological characteristics of the tumors and the extent of disease were 
found to be significant prognostic factors (19, 20). Similarly, a recent consensus statement on PM of CRC 
highlighted the importance of complete cytoreductive surgery in these patients (21). Therefore, CRC 
cases with PM have to be referred to a Peritoneal Surface Malignancy Center and assessed properly to 
evaluate the extent of the disease prior to CRS and HIPEC. 

Besides the improved outcome of these patients with these combined new treatment modalities, the ques-
tion that remains to be solved is whether CRS and HIPEC are the best options for CRC patients with PM. Af-
ter oxaliplatin- and irinotecan- based chemotherapy, and anti- VEGF biological therapy were introduced as 
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new treatment strategies for metastatic CRC, the overall survival 
and progression free survival were improved in these patients 
with solid organ metastases such as lung and liver (22-25). How-
ever, abdominal diffusion of systemic chemotherapy may not 
be sufficient to the intraperitoneal cavity and peritoneal surfac-
es in the presence of metastatic nodules on peritoneal surface. 
Plasma peritoneal barrier (PPB) is usually 90 µm and diffusion of 
systemic chemotherapy from subperitoneal mesothelial tissue 
to the peritoneum is very limited or not possible especially if the 
tumor nodules penetrate to the peritoneal surface deeper than 
5 mm. A clinical study comparing new systemic chemotherapy 
with CRS and HIPEC were required to evaluate the effective-
ness of this combined approach versus systemic chemotherapy. 
This study showed that the median survival was 64 months in 
CRS and HIPEC arm while it was 23 months in modern systemic 
chemotherapy arm. The 5-year survival rate was 51% with CRS 
and HIPEC, and 13% with modern systemic chemotherapy. Ac-
cording to this study, CRS and HIPEC can prolong survival in pa-
tients with limited peritoneal metastasis of CRC. This combined 
approach, however, carries a high morbidity and mortality risk 
even though it has promising results with respect to disease 
free survival and overall survival. Therefore, patient selection is 
important to tailor therapeutic plan in patients with short life 
expectancy. 

Colorectal cancer patients with peritoneal dissemination 
might also have liver metastases. A recent systematic review 
and meta-analysis investigated the outcomes of liver resec-
tions combined with CRS and HIPEC in CRC patients with he-
patic and PM (26). This study showed that CRC patients with 
isolated PM have a much longer overall survival as compared 
to patients with liver and PM. Besides this, the patients in this 
study demonstrated an increased median overall survival after 
CRS and HIPEC with hepatic resection as compared to treat-
ment with modern systemic chemotherapy. Ongoing pro-
spective randomized clinical trial results will clarify the neces-
sity of HIPEC after curative resection in these patients (27). 

Pseudomyxoma Peritonei

Pseudomyxoma peritonei is a rare condition resulting from 
the rupture of mucinous appendiceal or ovarian tumors, or 
tumors of primary peritoneal origin. Pseudomyxoma perito-
nei is characterized by widespread mucinous deposits within 
the peritoneal cavity. Serial debulking and systemic chemo-
therapy were conventional treatment options of PMP with a 
high recurrence rate (28). The 10-year survival was 63% with 
CRS and HIPEC in patients with PMP (29). High-grade tumor 
histology, and induction chemotherapy were found to be poor 
prognostic factors in PMP patients (30). 

Extent of the prior surgeries, high peritoneal cancer index (PCI) 
(31), elevated levels of CA19-9 (32) and CEA (33) were identi-
fied as poor prognostic factors by multivariate analysis. Peri-
toneal recurrence of PMP occurs as a result of the advanced 
stage of the disease at the time of initial diagnosis or as the 
consequence of relative chemoresistance to chemotherapy. 
Repeated CRS and HIPEC could be recommended to prolong 
survival in highly selected patients (34). Even though the treat-
ment of PMP with CRS and HIPEC seems to provide promising 
results with low complication and mortality rates, the effects 
of this combined approach require further investigation to de-
termine its potential benefits as a therapeutic procedure. 

Gastric Cancer 

Peritoneal metastases may be present in 5-20% of patients 
undergoing a potentially curative resection for gastric cancer 
(GC) at the time of initial diagnosis (35). Patients with PM that 
originated from GC have a poor prognosis and the estimated 
survival is 1-3 months without systemic treatment (36, 37). The 
median survival time does not exceed 9 months even with 
palliative systemic chemotherapy in these patients (38). Peri-
toneal involvement represents an independent risk factor for 
poor prognosis. Therefore, intraperitoneal chemotherapy has 
been proposed in GC patients with a high risk of peritoneal 
recurrence. Overall survival was prolonged in patients with in-
traperitoneal chemotherapy (39, 40). These results were also 
confirmed by a prospective randomized clinical trial (41). Ac-
cording to this study, even though the frequency of intraab-
dominal abscess and neutropenia were increased in surgery 
and HIPEC group, no statistically significant difference in mor-
bidity was detected between radical surgery with HIPEC group 
and radical surgery group. Besides these improvements, the ex-
perience with CRS and HIPEC for PM of GC is still limited (42-45).  
Completeness of cytoreduction, PCI index less than 6, and 
response to systemic chemotherapy were found to be favor-
able prognostic factors in patients with PM of GC. Survival ad-
vantage with CRS and HIPEC can be obtained in patients with 
PM of GC (46). Recently, we reported that 152 of 194 (78.3%) 
PM of GC patients underwent CRS and HIPEC. In this group, 
the mortality was 3.9% and major complications occurred in 
23.6% of patients. The median survival was 15.8 months and 
the 5-year survival rate was 10.7%. Multivariate analysis identi-
fied pathologic response to bidirectional intraperitoneal sys-
temic chemotherapy, low tumor burden, and completeness of 
cytoreduction as prognostic factors (47). This study provides 
an important information in selection of cases who will benefit 
from this challenging combined approach.

Recent ongoing prospective randomized clinical studies will 
clarify the exact role of HIPEC and CRS in the management of 
PM of GC.

Ovarian Cancer 

Standard management of patients with advanced stage ovar-

ian cancer (OC) consists of optimal cytoreductive surgery fol-

lowed by adjuvant systemic chemotherapy with taxane and 

platinum combination (48). However, despite the improved 

median overall survival with this regimen (up to 50 months), 

recurrence occurs in 75% of patients and 20-30% of these pa-

tients might have resistance to the platinum analogues (49). 

A survival benefit in patients treated with intraperitoneal 

chemotherapy and systemic chemotherapy as compared to 

systemic chemotherapy alone was also reported in a phase 

III trial (50). Intraperitoneal chemotherapy one dose prior 

to surgery yielded better survival rates than those who had 

only adjuvant systemic intravenous chemotherapy (51). Fur-

thermore, the five-year survival rate can be increased from 

17% to 58% with CRS and HIPEC in patients with recurrent 

ovarian cancer (52). Additionally, CRS with HIPEC might yield 

long-term survival in selected patients, especially in those 

with primary chemo-resistance, and in recurrent advanced 

epithelial ovarian cancer patients (53). Complete cytoreduc-

tion was found to be a significant prognostic factor accord-

ing to the results of this study. It has been reported that only 204
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10% of patients with recurrent disease can undergo a com-
plete resection, and the median overall survival can be only 
prolonged for 3 months according to the results of a recent 
meta-analysis (54). A clinical trial with a larger study group 
that addresses the role of CRS and HIPEC in recurrent ovar-
ian carcinoma needs to be performed to determine the exact 
role of CRS and HIPEC in these patients. 

Indeed, a phase III trial to examine the role of HIPEC in recur-
rent ovarian carcinoma was recently completed (55). In an 
8-year period, the mean survival was 26.7 months in CRS with 
HIPEC and systemic adjuvant chemotherapy group, and was 
13.4 months in patients treated with CRS and systemic adju-
vant chemotherapy. The use of HIPEC, the extent of the dis-
ease, and the degree of cytoreduction have an important role 
in the survival of patients with recurrent ovarian cancer.

Diffuse Malignant Peritoneal Mesothelioma 

Diffuse malignant peritoneal mesothelioma (DMPM) was 
considered as a fatal condition. Systemic chemotherapy and 
surgery showed limited benefit in this entity (56). Cytoreduc-
tive surgery with HIPEC showed a clear improvement in the 
outcome of DMPM as compared to traditional systemic che-
motherapy (57-62). 

A significantly prolonged survival was achieved in 405 pa-
tients with diffuse malignant peritoneal mesothelioma using 
CRS and HIPEC in a multi-institutional study (61). According 
to this study, the overall median survival was 53 months, and 
5-year survival rate was 47%. Epithelial subtype, absence of 
lymph node metastasis, completeness of cytoreduction, and 
HIPEC were found to be independently associated with im-
proved survival. A TNM staging for diffuse malignant peritone-
al mesothelioma was recently proposed, and this classification 
is significantly correlated with survival advantages of this tech-
nique (62). CRS with HIPEC can be considered as a standard of 
care for patients with DMPM if optimal cytoreduction can be 
achieved. 

The effect of new systemic cytotoxic agents such as peme-
trexed prior to surgery in the treatment of peritoneal mesothe-
lioma is gaining attention (63). If the patients are not suitable 
for an immediate surgery and intraperitoneal chemotherapy, 
they may be potential candidates for systemic chemotherapy 
with these new agents prior to surgery.
 
CONCLUSION 

Peritoneal cavity needs to be considered as a specific organ 
consisting of two layers that cover the intraabdominal wall and 
serosal surface of intraabdominal organs. Peritoneal metastases 
can be treated with curative intent using CRS and HIPEC as a 
new evolving strategy. This approach achieves cure in many 
patients. The past three decades presented us sufficient infor-
mation for patient selection and indications for the treatment 
of PM. HIPEC is the standard of care for PMP and PM of CRC, me-
sothelioma, and ovarian carcinoma while it is in the evaluation 
phase for GC. HIPEC is currently under investigation for treat-
ment of PM of sarcoma, GIST, and small round cell desmoplas-
tic tumors. Further studies will clarify the effectiveness of CRS 
in combination with HIPEC in PM of other intraabdominal solid 
organ tumors and primary peritoneal cancers.
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