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abstract

Patients with peritoneal carcinomatosis (PC) of gastric origin have a poor prognosis of life with an average survival of 
1-3 months. Systemic chemotherapy has improved the survival of those patients with gastric metastatic cancer at 7-10 months. 
However, this benefit could not be reproduced in those patients with PC. The current literature for the use of hyperthermic 
intraperitoneal chemotherapy (HIPEC) for gastric PC has significant variation related to patient selection, treatment intent 
(palliative vs. attempt at curative treatment), surgical technique, intraperitoneal chemotherapy agent utilized, and systemic 
chemotherapy administered adjuvantly. From the perspective of patient selection for cytoreduction and HIPEC, patients with 
extensive PC are not candidates. In addition, unresectable location would make a patient a poor candidate for cytoreduction 
and HIPEC. Optimally, those with positive peritoneal cytology alone could benefit most. However, the role of cytoreductive 
surgery and HIPEC in patients with PC of gastric origin has not yet been clarified.

KEY WORDS: Peritoneal carcinomatosis. Gastric cancer. Cytoreductive surgery. Hyperthermic Intraperitoneal chemotherapy.

resumen

Los pacientes con carcinomatosis peritoneal (CP) de origen gástrico tienen un mal pronóstico de vida, con una supervivencia 
media de 1 a 3 meses. La quimioterapia sistémica ha mejorado la supervivencia de los pacientes con cáncer gástrico metas-
tásico a los 7-10 meses. Sin embargo, este beneficio no se ha podido reproducir en los pacientes con CP. En cuanto a lo 
relacionado con la literatura actual para el uso de HIPEC (hyperthermic intraperitoneal chemotherapy) en la CP de origen 
gástrico, existe una variación significativa en la selección de pacientes, la intención de tratamiento (paliativo frente a intento 
de tratamiento curativo), la técnica quirúrgica, el agente quimioterapéutico intraperitoneal utilizado y la quimioterapia sistémi-
ca adyuvante administrada. Desde la perspectiva de la selección de pacientes para citorreducción y tratamiento con HIPEC, 
los pacientes con CP extensa no son candidatos. Además, lesiones irresecables por su localización harían al paciente un 
pobre candidato para citorreducción y tratamiento con HIPEC. De manera óptima, aquellos pacientes con citología peritoneal 
positiva en ausencia de CP son quienes más podrían beneficiarse. Sin embargo, el papel de la cirugía citorreductora y del 
tratamiento con HIPEC en los pacientes con CP de origen gástrico aún no ha sido esclarecido.
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introduction

Patients with peritoneal carcinomatosis (PC) of 
gastric origin have a poor prognosis of life with an 
average survival of 1-3 months. Systemic chemothe-
rapy has improved the survival of those patients with 
gastric metastatic cancer at 7-10 months. However, 
this benefit could not be reproduced in those patients 
with PC.

Since the 90s, cytoreductive surgery combined with 
the use of intraperitoneal chemotherapy (IPC) under 
the conditions of hyperthermia (HIPEC) has allowed 
to offer an alternative treatment in patients with PC of 
gastrointestinal origin. Glehen et al. demonstrated a 
mean survival of 32 months in those patients with PC 
of colorectal origin when complete cytoreduction and 
HIPEC are given compared to the 7 months of median 
survival reported in patients treated with systemic pa-
lliative treatment1. Similarly, Elias et al. demonstrated 
a 5-year survival of 51% compared to 13% reported 
in patients treated with systemic palliative chemothe-
rapy. However, the role of cytoreductive surgery and 
HIPEC in patients with PC of gastric origin has not yet 
been clarified2.

Mechanisms of peritoneal dissemination

A priori, the direct extension of the disease within 
the peritoneal cavity, either spontaneously or during 
surgical maneuvers performed by surgeons, are the 
most frequent mechanism of peritoneal dissemination. 
Desquamation of tumor cells after tumor rupture and 
its implantation does not follow an anarchic spread, 
being predictable the distribution of peritoneal disease. 
Carmignani and Sugarbaker found that the spread of 
tumor cells followed a pattern determined by the cir-
culation of the peritoneal fluid, which tended to project 
the tumor cells into the subphrenic spaces, being also 
affected the areas of reabsorption of the same, regard-
less of the etiology of the tumor3. They also observed 
that regions such as the serosa of the small intestine 
were regions that, due to their mobility, saw the pos-
sibility of implantation due to purely physical problems, 
by preventing the seating of the tumor cells by peris-
talsis. Other less mobile regions, such as the ileocecal 
region, the gastric antrum, or the peritoneal surface of 
the small intestine, do not have this protective mecha-
nism and are often affected by tumor deposits.

This mechanism explains the genesis of most PC 
cases but does not explain all situations. We know 

that patients with perforated colon adenocarcinoma 
do not have significantly higher incidence rates of PC 
with respect to certain low rectal tumors without com-
munication with the peritoneal cavity, in which case 
they may present peritoneal disease at the time of 
diagnosis, and that certain extraabdominal tumors 
may manifested in the form of PC. Thus, lymphatic 
dissemination route has been proposed as an alter-
native in these cases.

The histological characterization of the peritoneal 
lymphatic system includes the presence of lymphatic 
stomas that connect the peritoneal surface with the 
subperitoneal lymphatic system, as well as the aggre-
gation of lymphatic vessels of neoformation, macro-
phages, and lymphocytes (milky spots), present in the 
greater omentum in addition to the peritoneum. Accor-
ding to several independent observations, tumor cells 
can pass through these lymphatic stomas and beco-
me trapped into the milky spots. Growth factors and 
angiogenic factors would allow implantation of tumor 
cells on the peritoneal surface. Thus, the extention 
and disemination of the disease would be favored by 
the presence of a larger number of lymphatic vessels 
and stomas as occurs in the greater omentum, dia-
phragmatic regions, and pelvis.

One of the theories postulated to explain peritoneal 
dissemination in those cases in which the primary tu-
mor is not affecting serosa refers to contamination of 
the peritoneal cavity after lymphatic dissection through 
lymphatic channels opened by the same surgical ma-
nipulation, in which case, they could release viable 
tumor cells. Some authors have found the presence of 
free intraperitoneal cancer cells (IPFCC) after analyzing 
the peritoneal lavage fluid in the abdominal cavity after 
lymphatic dissection in patients whose disease is limi-
ted only to the submucosal and muscular layer itself 
(14.3% and 26.7%, respectively)4.

After analyzing a series of 1272 cases of gastric 
carcinoma taken to surgery for curative purposes and 
lymphatic dissection of the second ganglionic barrier 
(D2) as initial treatment by Kumamoto University, Shi-
mada et al. reported recurrence at the peritoneal level 
in 0.4% of cases with submucosal invasion (1 of 
127 cases) and 4.4% of those with invasion of the 
muscularis propria (6 of 136 cases); of which, 86% 
had lymph node metastases and/or proven lymphatic 
invasion5. It is possible to mention that the rest of the 
patients mentioned above who did not develop peri-
toneal recurrence had no lymph node metastases 
and/or lymphatic invasion.
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Usefulness of peritoneal lavage in patients 
with gastric cancer

Some studies have shown that up to 30% of patients 
with T1-weighted disease evaluated by endoscopic 
ultrasonography and with absence of metastatic di-
sease evident in the tomographic study may present 
evident metastatic disease at peritoneal cavity, after 
laparoscopic evaluation6. Positron-emission tomogra-
phy-computed tomography (PET-CT) is usually supe-
rior to CT for the detection of distant metastases, but 
it suffers in its sensitivity while in PC detection.

PET-CT cannot replace laparoscopy which clearly 
offers the advantages of direct visualization of the 
peritoneal cavity.

Patients with radiologically resectable disease, in 
whom IPFCC has been detected, have documented 
early recurrences and poor survival rates despite 
achieving R0 after resection with curative intention. 
Therefore, the presence of IPFCC is a marker of the 
early development of peritoneal micrometastases in 
patients with absence of visible peritoneal disease 
during laparoscopy. In this context, peritoneal wash 
cytology (PWC) during staging laparoscopy provides 
invaluable information, predicting the possibility of pe-
ritoneal recurrence or failure, and allowing a better 
selection of the therapeutic approach aimed at these 
cases. The Japanese Classification of Gastric Carci-
noma (JCGC) recommends performing PWC as part 
of the routine evaluation and staging since 1990 and 
placing those patients with IPFCC within the clinical 
stage IV7. While the Society of American Gastroente-
rologists and Endoscopic Surgeons places the PWC 
as part of the evaluation process during staging lapa-
roscopy8, the European Society for Medical Oncology 
defines the PWC evaluation process as a non-manda-
tory practice9. Recently, the American Joint Committee 
on Cancer included the evaluation of the PWC as part 
of the 7th TNM staging process edition. However, its 
implementation continues to be an unstable practice 
in western countries10. One proposal to increase the 
sensitivity of the PWC is to perform washes in multiple 
cavities. Most surgeons who treat gastric cancer in the 
world only perform peritoneal lavage on the Douglas 
sac as recommended by the JCGC. Interestingly, 
Homma et al. showed an increase in sensitivity when 
the lavages were performed in the left subphrenic re-
cess, right subphrenic recess, omental bursa, and 
Douglas sac11. However, most of the strategies to in-
crease the sensitivity of the PWC fall into the histopa-
thological evaluation, implementing immunoassay 

techniques as well as molecular biology. The immu-
noassay technique using carcinoembryonic anti-
gen-associated antigens (CEA) has shown a benefit in 
the detection of 14% intraperitoneal free tumor cells on 
the conventional cytology evaluation technique12.

Today, numerous studies have demonstrated supe-
rior sensitivity using reverse transcriptase polymerase 
chain reaction (RT-PCR) technique for the detection 
of IPFCC. However, this technique is expensive and 
takes more time to be performed, which makes it diffi-
cult to apply as a method of intraoperative evaluation, 
coupled with a percentage of questionable specificity. 
Despite this, it has been implemented as the standard 
method of clinical evaluation during peritoneal lavage 
in Japan since 2006. Kuramoto et al. demonstrated a 
5-year overall survival of 43.8% in a randomized con-
trolled trial in those patients with positive peritoneal 
cytology in the absence of visible (CY +/P-) peritoneal 
implants treated with surgery and extensive peritoneal 
lavage (EIPL) followed by normothermic IPC13.

role of rt‑PCr PWC in gastric cancer

The invention of the PCR by Mullis et al. in 1985 
has revolutionized molecular biology applied in 
medicine. PCR is an in vitro technique used to enzy-
matically amplify a specific region of DNA whose se-
quence is known. Whereas previously only minimal 
amounts of a specific gene could be obtained, even 
a single copy of a gene can now be amplified with 
RT-PCR in up to one million copies in a few hours.

The conventional RT-PCR methodology used for the 
detection of tumor nucleotide bands in agarose gel has 
a high sensitivity. However, it does not always have 
adequate specificity due to the high percentage of false 
positives obtained from the weak expression of CEA 
by non-cancerous cells such as leukocytes, macropha-
ges, mesothelial, and hematopoietic cells present in the 
abdominal cavity at the time of laparotomy. The detec-
tion of high concentrations of DNA from necrotic cells 
in the peritoneal cavity can be misinterpreted as tumor 
progression, increasing the number of false positives 
expressed. As mRNA is unstable in non-viable cells, 
detection of mRNA from viable cells is usually a more 
reliable method of detection by RT-PCR technique.

In addition to the CEA, several genetic markers of 
peritoneal lavage have now been identified that are 
specific for tumor cells, which have the ability to pre-
dict the risk of peritoneal recurrence even in CY-/P- pa-
tients, with a risk of 50% in CY+/P- patients for CK20 
(cytokeratin 20) by RT-PCR, as well as 67% and 71% 
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for FABP1 and MUC2, respectively. Likewise, this risk 
is usually <5% when these three markers are 
negative14,15.

The quantitative technique for real-time RT-PCR is a 
specific nucleotide detection method, with the ability to 
detect up to 10 IPFCC in the peritoneal lavage fluid per 
1 × 107 leukocytes, indicating comparable sensitivity 
with conventional RT-PCR technique. It is able to per-
form a complete analysis in a period of time that varies 
between 70 and 90min, which makes it ideal for its 
application during the transoperative evaluation. It has 
a sensitivity and specificity of 64.9% and 82.7% for the 
detection of CEA mRNA and 54.6% and 80.3% for de-
tection of CK20 mRNA, respectively. Katsuragi et al. 
demonstrated in a prospective trial with 124 patients 
that the combination of both mRNA levels for CEA and 
CK20 increases sensitivity to 81.5% without decreasing 
its specificity16. Kodera et al. published the 5-year sur-
vival of 284 patients treated with gastrectomy for cura-
tive purposes and D2 lymphadenectomy as initial treat-
ment with a mean follow-up of 2495 days, in whom 
PWC performed before and after the surgical procedu-
re using RT-PCR technique. It was reported a sensiti-
vity and specificity of 88.5% and 81.6% respectively for 
peritoneal lavage analysis performed after lymphatic 
dissection, with a positive and negative predictive value 
of 64.5% and 94.9% compared to conventional cytolo-
gy (47.4%, 97.1%, 86.1% and 83.0%, respectively). The 
presence of lymphatic metastases and the positivity of 
peritoneal lavage following lymphatic dissection using 
the RT-PCR technique were the only independent fac-
tors of mortality associated with the subsequent onset 
of PC. However,  it was also reported positivity to pe-
ritoneal lavage analysis in 9.5% of patients with T1 
disease in whom peritoneal recurrence was never do-
cumented, suggesting the possibility that the percenta-
ge of false positives could exceed 10% of the samples 
as a factor against the specificity to this technique. The 
quantification of glyceraldehyde 3-phosphate dehydro-
genase (GAPDH) and the ratio between CEA and GA-
PDH ARNA mRNA ratio have been used as a feasibility 
parameter17. However, it might not adequately reflect 
the probability of developing PC, because it is the num-
ber of cancer cells and not the proportion of cancer 
cells relative to intraperitoneal cells.

role of exhaustive peritoneal lavage as 
prophylaxis for peritoneal recurrence

Results in terms of 5-year overall survival in the li-
terature according to the series of patients treated by 

gastrectomy for curative purposes accompanied by 
D2 lymphatic dissection show that in western coun-
tries around 40% is found, whereas in the east, this 
survival exceeds 60%. This is possibly due to three 
main causes: first, surgical groups in the east exclude 
those patients with CY +/P-because they are associa-
ted with a worse prognosis, second, there is a larger 
population of patients with gastric cancer incipient due 
to the final analysis of the surgical part of those pa-
tients enrolled in the databases of eastern countries, 
and finally, there seems to be a genetic difference 
between eastern and western populations. However, 
the major problem at present is the high percentage 
of peritoneal recurrence after surgery with curative 
intention, which is usually within the first 2 years of 
follow-up and usually exceeds 50% of cases.

Based on the literature, those patients who un-
derwent D2 lymphatic dissection as part of the surgical 
treatment will be more likely to develop recurrence at 
the peritoneal level, as occurs in several oriental se-
ries, in comparison to those patients who did not un-
dergo D2 lymphatic dissection, with a higher rate of 
recurrence at the local level, as in western countries. 
The existence of IPFCC in CY +/P-patients supposes 
a moment in which the conditions for peritoneal disse-
mination have not yet occurred; Presupposing a pos-
sibility of treatment before the development of the PC.

Marutsuka et al. treated 63 gastric cancer patients 
with surgery as first-line therapy (44.6% T3-T4), per-
forming PWC at the time of staging laparotomy and 
subsequently to D2 lymphatic dissection. He also per-
formed EIPL with 1 L of saline solution at 0.9% after 
the extraction of the tumor, completely aspirating the 
residual liquid in all areas of decline and doing the 
same procedure for 10 times in a row and covering 
the sites of cut of the enteric tract with a gauze for 
later reconstruction. By means of the analysis of the 
peritoneal lavage fluid by means of RT-PCR technique 
in its different times, it was possible to conclude to 
the multivariate analysis that the presence of lympha-
tic metastases was the only independent factor rela-
ted to the existence of IPFCC after the lymphatic 
dissection. Moreover, the quantitative analysis showed 
that the number of IPFCC decreased with each cycle 
of EIPL performed, achieving a dilution of 3.8 × 105 ± 
1.4 × 105 to 2.8 ± 1.5 cells per 100 ml after 6 or 
8 cycles of EIPL. Eventually, copies of CEA mRNA 
disappeared completely after the 7-9 cycles of EIPL 
performed18. It should be mentioned that in some ca-
ses where nodular metastases and/or lymphatic inva-
sion were found, it was not possible to detect CEA or 
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CK20 mRNA after analysis of the peritoneal lavage 
fluid after D2 lymphatic dissection. Thus, it makes us 
assume that the lymphatic vessels could have been 
blocked after the use of ligature or electrocautery du-
ring the surgical manipulation. These patients did not 
develop PC after a 2-year follow-up.

In another randomized prospective study, Kuramoto 
et al. randomized 88 patients with CY +/P, who were 
treated with surgery with curative intention as first line 
of treatment into three groups, the first group treated 
exclusively with surgery, the second group was asso-
ciated with IPC with cisplatin (CDDP), and the third 
group associated with IPC with CDDP plus EIPL. They 
observed a 5-year survival of 43.8% for the EIPL-as-
sociated group, with a decrease in peritoneal 
recurrence of 80-90% to 40%. Furthermore, they do-
cumented a difference of almost 40% in relation to the 
other two groups4.

These results suggest that surgical manipulation 
after lymphatic dissection may be the most important 
factor during the dissemination of free tumor cells into 
the peritoneal cavity and consequently the probability 
of peritoneal recurrence in patients with gastric cancer 
candidates for resection.

role of normothermic iPC as adjuvant 
after surgical resection in addition to EiPl

A multicenter study of 88 patients with locally advan-
ced CY +/P- gastric cancer  was randomized into 3 
groups (surgery with curative intention, surgery with 
curative intention + IPC and surgery with curative in-
tention + CDP-based EIPL-IPC). Kuramoto et al. repor-
ted a 5-year survival of 43.8% in patients treated with 
IPC as an adjuvant in addition to surgery with curative 
intention + EIPL, compared to the group treated only 
with surgery + IPC (4.6%, p < 0.0001) and the treated 
group only by surgery alone (0%, p < 0.0001) and re-
ported morbidity and mortality rates of 1.5% and 0.5%, 
respectively, for the group treated with EIPL + IPC13.

Likewise, the EIPL + IPC surgery group reported a 
significantly lower incidence for peritoneal recurrence 
compared to the other groups, finding the multivariate 
analysis the use of EIPL as the most important impact 
factor. These results are comparable with previous pu-
blications of similar characteristics where the authors 
report an average median survival of 35 months and a 
5-year survival of 42.1% for those patients treated with 
EIPL + IPC in addition to surgery with curative intention 
as adjuvant, in 91 CY +/P- patients randomized in si-
milar groups19.

To date, there are only three prospective randomi-
zed studies comparing the use of IPC as an adjunct 
to surgical treatment versus surgery alone. Kutamoto 
el al. reported a 5- and 3-year survival of 4.6% and 
18%, respectively, using 100 mg of CDDP for 1 h in-
side the peritoneal cavity after surgical treatment in 
29 patients with CY +/P- gastric cancer and documen-
ted peritoneal recurrence in 79.3% of patients after a 
5-year follow-up20. Similarly, Shimada et al. reported 
a 2-year survival of 14.3% in 7 CY +/P- patients using 
the same regimen mentioned above, reporting a pe-
ritoneal recurrence of 85.7% following a 2-year fo-
llow-up13. On the other hand, Imano et al. documented 
a 3-year survival of 56% in 10 patients with locally 
advanced gastric cancer (20% T3 and 80% T4) CY 
+/P- treated with paclitaxel-based IPC 80 mg/m2 for 
24 h inside the peritoneal cavity, in addition to adju-
vant treatment with S1 without documenting peritoneal 
recurrence. It should be mentioned that he reported 
a morbidity of 30% associated with hematological to-
xicity grade 3-421. These differences in results can be 
explained due to the heterogeneity of the populations, 
where the study by Kuramoto et al. only enrolled 6.9% 
of patients with serous invasion compared to the study 
by Imano et al. where 40% of patients with N3a lym-
phatic invasion and 30% N3b were documented. 
However, despite these differences, it seems that the 
addition of IPC to surgical treatment for curative pur-
poses favors overall survival despite the fact that the 
sum of the risk ratio does not reach statistical signifi-
cance (Hazard ratio [HR] 0.70, 95% confidence inter-
val [CI] 0.47-1.04; p = 0.08). This finding could be 
related to the wide confidence interval during the es-
timation of the risk ratio in the study by Shimada et al. 
(HR 1.19, 95% CI 0.40-3.55). Despite this, a significant 
variance was not demonstrated between the studies 
(T2 = 0; I2 = 0%)22.

role of cytoreductive surgery and HiPEC 
in the treatment of gastric cancer

The main cause of treatment failure in patients with 
gastric cancer treated with surgery with curative in-
tention is peritoneal recurrence. Therefore, it is rea-
sonable to offer a preventive treatment, which may 
reduce the possibility of peritoneal recurrence in those 
patients at high risk.

Currently, the combination of surgical cytoreduction 
and HIPEC remains the only existing therapeutic stra-
tegy that allows to improve the long-term survival of 
patients with PC. Glehen et al. reported a 5-year 
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survival rate of 23% in a retrospective study of 
159 patients with gastric carcinomatosis treated with 
complete cytoreduction and HIPEC23. Yang et al. de-
monstrated the benefit of HIPEC in patients under-
going complete cytoreduction using a prospective ran-
domized phase III study using CDDP and Mitomycin 
C, with an average survival of 11 months compared 
with 6.5 months of the control group treated by com-
plete cytoreduction only (p = 0.046). It has now been 
reported that the benefit of HIPEC is greater in pa-
tients with synchronous carcinomatosis24.

Fujimoto et al. reported a significant reduction in 
peritoneal recurrence (p < 0.001) and an increase in 
overall survival (p = 0.03) in 141 patients treated with 
HIPEC as adjuvant to curative surgery in patients with 
locally advanced gastric adenocarcinoma without evi-
dence of PC, without reporting postoperative adverse 
effects25. Yonemura et al. randomized 139 patients in 
3 arms, reporting a 5-year survival of 42% for the 
surgery group, 43% for the group treated with surgery 
and IPC, and 61% for those treated with surgery and 
HIPEC26. In the same way, Kim and Bae published the 
results of a controlled study with 103 patients with 
serous affection by gastric adenocarcinoma, taken to 
surgical resection and HIPEC and documented a sig-
nificantly higher percentage of survival at 5 years 
compared to the control group treated with resection 
alone (p = 0.0379). The most common was locoregio-
nal recurrence in the experimental arm, treated with 
surgery and HIPEC, compared to the peritoneal 

recurrence of the control group treated only by resec-
tion27. In the meta-analysis published by Yan et al., the 
adjuvant treatment with HIPEC was shown to signifi-
cantly increase the percentages of overall survival in 
gastric cancer patients with complete cytoreduction 
(HR = 0.60 [95% CI = 0.43-0.83; p = 0.002])28. Gill 
et al. documented 1- and 5-year survival of 43% and 
13%, respectively, with an average survival of 15 mon-
ths for those patients undergoing CC0/CC1 and HI-
PEC in a review of 441 patients with PC of gastric 
origin29 (Tables 1 and 2).

role of early post‑operative intraperitoneal 
chemotherapy (EPiC) in the treatment of 
gastric cancer

Under the hypothesis that some IPFCCs could be 
implanted in the wounds after surgical resection being 
isolated by fibrin nests during the healing phase. Yu 
et al. administered a chemotherapy regimen based on 
MMC and 5-FU using an intraperitoneal catheter in 
64 patients with metastatic gastric carcinoma randomi-
zed to two equal arms, offering gastrectomy alone 
versus gastrectomy + EPIC and recorded an average 
survival of 4.9 and 27.8 months for the groups treated 
only with surgery compared to the + EPIC surgery 
group (p < 0.01)30. Jeung et al. compared 248 patients 
with locally advanced gastric cancer with surgery alone 
versus palliative surgery + EPIC (23% III and 5% IV vs. 
57% III and 28% IV, respectively) using an MMC and 

table 1. Short‑term results in cytoreduction and HiPEC in gastric adenocarcinoma

Short‑term results in gastrectomy with curative intention and d2 lymphadenectomy + cytoreduction and HiPEC in gastric 
adenocarcinoma

author Num. Mortality related 
mortality

related 
morbidity

reint Sepsis anastomotic 
leak

Fistulae abscess ileus Hem 
toxicity

iCU Hosp 
days

Hosp

Glehen 159 6.5% 11

Yang 21 10.7% 3 14.3% 1 1 1 2 1‑3

Shen 43 4% 43% 15 2

Scaringi 26 11% 1 27% 9 5 2 16

Roviello 12 1.6% 1 27.9% 8.2% 5 2 1 5 7

Farma 9 5.6% 1 55.6% 1 3

Yonemura 107 7% 3 21.5% 6 1 6

Mussa 7 14.3% 1 1

Fujimura 15 0% 0 50% 33.3% 2

Beaujard 42 3.6% 3 9.6% 4.8% 1 2 3 11

Total 441 4.8 (0‑14.3) 19 21.5

Reint: reintervention, Hem: hematologic, Hosp: hospitalization, HIPEC: hyperthermic intraperitoneal chemotherapy
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table 2. long‑term results in cytoreduction and HiPEC in gastric adenocarcinoma

long‑term results in gastrectomy with curative intention and d2 lymphadenectomy + cytoreduction and HiPEC in gastric adenocarcinoma

author Study Num. drug technique Hyperthermia (°C) time 
(min)

Follow‑up 
(months)

Mean survival 
(months)

Survival CC0/CC1 
(months)

Global survival 
1 year

Global survival 
2 years

Global survival 
5 years

Glehen Multicentric
Retrospective
Num. cases

159 MMC CDDP
OXIRI 5‑FU

Open
Closed

40‑43 30‑120 20 9.2 15 43% 13%

Yang Prospective
Num. cases

21 MMC, CDDP Open 43 90‑120 22 43.4 50% 42.8%

Shen Prospective
Num. cases

43 MMC Closed 40‑42.5 120 55 6.1

Scaringi Prospective
Num. cases

26 MMC, CDDP Open 41‑43 60‑90 6.6 15

Roviello Prospective
Num. cases

12 CDDP, MMC Closed 41‑43 60 19

Farma Retrospective
Num. cases

9 CDDP Closed 90 74 8 22.2% 11.1%

Yonemura Prospective
Num. cases

107 MMC, CDDP, 
VP16

Open 42‑43 60 46 11.5 19.2 35.5% 13.1%

Mussa Prospective
Num. cases

7 MMC Open
Closed

42‑43 60 68% 50% 13%

Fujimura Retrospective
Num. cases

15 MMC, CDDP, 
VP16

42‑43 60 36 57% 21%

Beaujard Prospective
Num. cases

42 MMC Closed 36‑43 90 74 48% 33%

Total 441 46 7.9 
 (6.1‑9.2)

15  
(9.5‑43.4)

43%  
(22‑68)

18%  
(11‑50)

13%

MMC: mitomicine C, CDDP: cisplatine, 5‑FU: 5‑fluorouracil, VP16: etoposide, HIPEC: hyperthermic intraperitoneal chemotherapy
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5-FU regimen. Registered a statistically significant in-
crease in survival for patients with serosal invasion of 
25% and 52% for both arms respectively (p = 0.0004) 
and 22% and 46% respectively for the subgroup of 
patients with lymph node metastases (p = 0.0027)31.

Conclusions

The current literature for the use of HIPEC for gastric 
PC has significant variation related to patient selection, 
treatment intent (palliative vs. attempt at curative treat-
ment), surgical technique, IPC agent utilized, and sys-
temic chemotherapy administered adjuvantly.

Currently, some cancer centers rely on multimodal 
treatment strategies based on the different characte-
ristics of the different types of chemoprophylaxis 
treatment, such as the Shizuoka Cancer Center where 
they appear to have better results when implementing 
a regimen based on pre-operative IPC followed by 
curative surgery, D2 lymphadenectomy, and cytore-
duction followed by HIPEC and EPIC for patients with 
gastric cancer and a PC index no > 12 points.

From the perspective of patient selection for cytore-
duction and HIPEC, patients with extensive PC are not 
candidates. In addition, unresectable location would 
make a patient a poor candidate for cytoreduction and 
HIPEC. Optimally, those with positive peritoneal cyto-
logy alone could benefit most. However, the role of 
cytoreductive surgery and HIPEC in patients with PC 
of gastric origin has not yet been clarified.
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