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 Does upfront therapy with cytoreductive surgery and HIPEC 
confer a survival benefit in patients with synchronous gas-
tric peritoneal carcinomatosis when compared with patients 
with metachronous gastric peritoneal carcinomatosis?

 

Nikolaos Kopanakis, Elias Efstathiou, Dimitrios Sarris, John Spiliotis. 
Department of Surgical Oncology, Metaxa Cancer Hospital, Piraeus, Greece.

Summary

Gastric cancer (GC) remains the second leading cause of 
cancer death worldwide, accounting for 8% of the total 
cases and 10% of total deaths in 2008. Surgery remains 
the curative treatment option for GC and the main reason 
for treatment failure is peritoneal recurrence which, accord-
ing to the literature, occurs in 40-60% of the cases, despite 
extensive surgery including D2 lymph node dissection. The 
hyperthermic intraperitoneal chemotherapy (HIPEC) tech-
nique is increasingly used in the treatment of primary and 
digestive peritoneal carcinomatosis (PC), in association 

with cytoreductive surgery (CRS). We retrospectively ana-
lyzed 14 patients with gastric peritoneal carcinomatosis 
(GPC) undergoing CRS/HIPEC in the last 10 years. Six pa-
tients already had GPC at the time of diagnosis (group A) 
and 8 developed metachronous GPC (group B). Treatment 
with CRS and HIPEC didn’t seem to confer a survival ben-
efit to patients with synchronous PC from gastric cancer.
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Introduction

 Gastric cancer (GC) remains the second lead-
ing cause of cancer death worldwide, accounting 
for 8% of the total cases and 10% of total deaths in 
2008 [1]. The 5-year survival rate is ~25% for all 
stages [2]. Peritoneal carcinomatosis (PC) occurs 
synchronously with the primary tumor in about 
14-43% of patients with GC, it accounts for 35% 
of all synchronous metastases [3] and it is consid-
ered a terminal stage of disease.
 Surgery remains the curative treatment op-
tion for GC and the main reason for treatment fail-
ure is peritoneal recurrence which, according to 
the literature, occurs in 40-60% of the cases, de-
spite extensive surgery including D2 lymph node 
dissection [4]. Only 40% of GC deaths have hepatic 
metastases, while in 53–60% the disease evolves 
through PC [5]. While systemic chemotherapy has 

shown to marginally improve the survival after 
curative surgery in GC, it has not shown to sig-
nificantly lower the rate of distant metastases, 
including peritoneal recurrence [6] or change the 
patterns of recurrence [7].
 Since the publication of MAGIC, FNCLCC and 
FFCD trials [8,9], systemic perioperative chemo-
therapy is recommended for the curative treat-
ment of GC in Europe. In these studies the 5-year 
survival rate was 36% and 38% respectively in 
the experimental arm, compared to 23% and 24% 
respectively in the control arm with surgery 
alone.
 The most important factor of treatment fail-
ure is cancer dissemination within the perito-
neal cavity and nodal metastasis. In contrast to 
lymphatic and haematogeneous dissemination, 
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peritoneal spread should be regarded as a locore-
gional disease extension rather than systemic me-
tastasis [10]. The poor response of PC to systemic 
chemotherapy is mainly due to the presence of 
the “plasma-peritoneal barrier” which isolates the 
peritoneal cavity from the effects of intravenous 
chemotherapy. Furthermore, the poor intraperito-
neal blood supply and oxygenation of cancer cells 
and the low apoptotic potential of such hypoxic 
tumor cells are also thought to be responsible for 
the poor response to chemotherapy [11].
 The rational for a regional perfusion is that 
local administration of chemotherapy in the peri-
toneum increases the local effects of the drugs and 
reduces the systemic toxicity [5]. When chemo-
therapy is associated with hyperthermia, the lo-
coregional effects are considerably extended, with 
an increased penetration up to 3–6mm into ma-
lignant nodules and an increased antimitotic ef-
fect. Hyperthermia increases the effects of antitu-
mor drugs, especially of oxaliplatin, mitomycin C, 
doxorubicin, cisplatin, paclitaxel, and irinotecan , 
also increasing the chemosensitivity of neoplastic 
cells [12]. Drugs absorbed through the peritoneum 
enter the portal vein, exerting also a chemothera-
peutic effect on the liver [13].
 The HIPEC technique is increasingly used 
in the treatment of primary and digestive peri-
toneal carcinomatosis, in association with CRS. 
A growing number of researchers [2,7] has been 
investigating this procedure and start to test the 
technique in more aggressive tumors like gastric 
cancer.

Methods

 We retrospectively analyzed 14 patients with gas-
tric peritoneal carcinomatosis (GPC) undergoing CRS/
HIPEC in the last 10 years. Six patients already had GPC 
at the time of diagnosis (group A) and 8 developed me-
tachronous GPC (group B).
 Synchronous peritoneal disease was preoperative-
ly diagnosed with CT and MRI. Patients were informed 
and consented to be treated with extended CRS and 
HIPEC. Patients of group B were treated initially with 
gastrectomy in our and in others centers. They all re-
ceived adjuvant systemic chemotherapy after surgery. 
The diagnosis of peritoneal recurrence was again made 
by CT scan and MRI.
 All patients were subjected to cytoreduction and 
90 min of HIPEC with cisplatin (50mg/m2) and doxoru-
bicin (50 mg/m2). 
 Median PCI was 15 for both groups and complete 
cytoreduction (cc0) was achieved in 5 patients of group 
A (83.3%) and in 6 patients of group B (75%). cc1 cy-
toreduction was achieved in 3 patients.
 Morbidity and mortality were similar in both 
groups and patients were followed-up for 4 years. 

Statistics 

 Data were expressed as frequencies and medians. 
Disease-free survival and overall survival were esti-
mated from the date of CRS and HIPEC, using Kaplan-
Meier analysis and multivariate analysis following the 
Cox multiple regression method. Confidence intervals 
were calculated at 95%. A p<0.05 was considered sta-
tistically significant. Statistical analysis was performed 
using SPSS 19.0.

Results 

 Patient demographics were similar in both 
groups and morbidity and mortality were not sta-
tistically different between groups. 
 The results in both groups were analyzed in 
terms of long-term survival and disease-free sur-
vival. Kaplan-Meier survival curves (Figures 1 
and 2) demonstrated that survival times between 
two groups were not statistically different. 
 Therefore, treatment with CRS and HIPEC 
didn’t seem to confer a survival benefit to patients 
with synchronous PC from GC in comparison with 
those presented with metachronous PC.

Figure 1. Kaplan-Meier overall survival in the 2 groups 
(Log rank, p=0.17).

Figure 2. Kaplan-Meier disease-free survival in the 2 
groups (Log rank, p=0.463).



Gastric peritoneal carcinomatosis with cytoreductive surgery and HIPEC1146

JBUON 2017; 22(5): 1146

Discussion 

 The percentage of patients with GC who pre-
sent with synchronous PC varies from 14 to 43% 
according to the literature [3]. Peritoneal recurrence 
after curative surgery for GC is seen in 10-46% of 
the patients [3,4]. Recent studies [3,4,7] show that 
peritoneal dissemination is more frequent than 
hematogeneous metastases. Only 40% of patients 
dying of GC have hepatic metastases, while in 53–
60% of the disease evolves through PC [5].
 While systemic chemotherapy has shown to 
marginally improve the survival after curative 
surgery in GC, it hasn’t shown to significantly low-
er the rate of distant metastases, including perito-
neal recurrence [15,16].
 The need for new methods of preventing and 
treating PC from GC is obvious. Furthermore, the 
belief that PC is more a locoregional than a meta-
static disease has led to a resurgence of interest in 
regional therapies like CRS and HIPEC [17].
 Fujimoto et al. [18] in 1988 were the first to 
report the use of CRS and HIPEC in patients with 
GC and PC. Out of 15 patients, 9 had synchronous 
PC. They were all subjected to extensive disease 
resection and HIPEC with mitomycin C. The me-
dian survival at the time of the report was 7.2±4.6 
months and the authors concluded that extensive 
surgery with HIPEC was a safe and well tolerated 
treatment for PC of GC. 
 In 1996, Yonemura et al. [19] reported for the 
first time a 5-year survival of 11% in a group of 
83 patients who underwent CRS with HIPEC. Gle-
hen et al. [22] reported a prospective study of 49 
patients of GC with PC from the same institution. 
In 51% of the patients, the cytoreduction was ei-
ther complete or the size of the residual nodules 
were < 5 mm. The median overall survival was 
10.3 months and the 5-year survival 16%. Com-
plete cytoreduction (CCR0) and a smaller volume 
of tumor were associated with better survival. In 
patients who underwent a CCR 0/1 resection, the 
5-year survival was 29.4% and the median sur-
vival 21.3 months.

 The authors of a multi-institutional study 
from 15 centres in France and Belgium [21] pub-
lished a large series of CRS and HIPEC for PC from 
GC in 159 patients. The 5-year survival was 13% 
and the median survival 9.2 months.
 Yang et al. [22] from China published a ran-
domized phase 3 study of CRS and HIPEC in pa-
tients with PC from GC. They enrolled 68 patients 
that received CRS and HIPEC or CRS alone. The 
3-year survival in the CRS with HIPEC arm was 
5.9% compared to 0% in the CRS alone arm. CRS 
with HIPEC was associated with a significantly 
higher median survival compared to CRS alone 
(11 vs 6.5 months, p=0.04). The authors concluded 
that compared to CRS alone, CRS with HIPEC is 
likely to increase survival by 2.6 times.
 Various factors have been reported to be as-
sociated with a good outcome following CRS and 
HIPEC for PC of GC and completeness of cytore-
duction [20,21] seems to be the most important 
one. The extent of PC, the presence of preopera-
tive ascites, the response to neoadjuvant chemo-
therapy and the institution where the procedure 
is done are other independent prognostic factors 
[20,21,23]. Furthermore, Yang et al. [22] has report-
ed that synchronous PC from GC is an independent 
predictor of better survival after CRS and HIPEC.
 In our study we tried to verify whether Yang’s 
experience was reproducible in a western popu-
lation. Even if both groups’ characteristics were 
similar to each other in terms of PCI and CC score, 
no statistically significance difference in overall 
survival and disease-free survival was noticed. 
Different biological behaviors and genetic factors 
may play an important role for the different re-
sults between eastern and western patients. 
 In studies like the present one more patients 
should be enrolled in order to be able to report safe 
conclusions about the necessity of CRS and HIPEC 
as upfront therapy in GC with synchronous PC.
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