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Introduction

Gastric cancer (GC) is a very aggressive disease and is the 
third leading cause of cancer-related death in the world, 
despite of being the fifth most common cancer (1,2). Only 
25% of patients will survive at 5 years (3,4). 

These poor results are mainly related to its prevalent 
diagnosis in metastatic stages, especially with peritoneal 

disease (20–30% of patients have peritoneal dissemination 
at diagnosis), and 40–60% of patients will have a peritoneal 
relapse as the only site of recurrence after curative 
gastrectomy (3,5,6). Nowadays, the treatment for metastatic 
GC is palliative systemic chemotherapy (SCT); advances 
in SCT have improved the prognosis of patients with 
metastatic GC, reaching 8–14 months in selected patients 
(6-9), but these results are worse when peritoneal metastases 
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(PM) are present (10-12), with a survival lower than  
6 months and without 5-year survivors (3,13). 

The presence of isolated positive peritoneal cytology 
(microscopic PM), in absence of visible nodules, is classified 
as M1 and has a similar prognosis to that of macroscopic 
PM; the international consensus guidelines recommend 
treating these patients with palliative SCT as the other 
metastatic GC patients (4,6,11). 

The study and knowledge of PM development since 
the 1990s has changed the classic concept that classified 
PM as a systemic disease, being recategorized as a locally 
disseminated disease (14). The multimodal treatment of 
PM, including SCT, cytoreductive surgery (CRS) and 
hyperthermic intraperitoneal chemotherapy (HIPEC), 
has been gaining popularity for different neoplastic 
diseases that involve the peritoneal surface. Macroscopic 
disease is treated by CRS, which includes peritonectomy 
procedures, and intraperitoneal chemotherapy is used to 
treat microscopic residual disease (15-17). Currently, this 
approach is the preferred treatment for pseudomyxoma 
peritonei, peritoneal mesothelioma and in selected patients 
of PM from colorectal cancer origin (6,18-20); in ovarian 
cancer, it is well known that intraperitoneal chemotherapy 
works, and there is increasing evidence that HIPEC is also 
effective (21). For PM from GC there is also an increasing 
evidence based mainly on retrospective information and 
there are several clinical trials underway (6,11,12,22-26). 
The survival results are encouraging in selected cases.

This multimodal treatment is an intensive approach 
that must be applied just in those patients who will have a 
benefit. For this reason, the volume of peritoneal disease 
must be carefully evaluated to select potentially curable 
patients. The primary tumor is diagnosed by endoscopy 
and ultrasonographic endoscopy to determine the cTN  
stage (27) .  A thoracic-abdominopelvic  computed 
tomography (CT) with double contrast must be carried out 
in all cases, and a positron emission tomography (PET) in 
doubtful cases. Diagnostic laparoscopy is required to assess 
the peritoneal extension of the disease using the Peritoneal 
Cancer Index (PCI) (28), and to obtain a peritoneal 
cytology. 

Because there is still no consensus on management 
of patients with GC and PM, we believe this review is 
necessary. This review aims to update the management of 
PM from GC origin in the different clinical scenarios, based 
on the literature and the experience of the authors.

We present the following article in accordance with the 
Narrative reporting checklist (available at http://dx.doi.

org/10.21037/jgo-20-232). 

Methods

This review has been made with an exhaustive search in 
different online databases, (PubMed, Medline, Cinahl, 
Embase), since 1980 until 2020, using “gastric cancer”, 
“carcinomatosis”, “peritoneal metastases”, “HIPEC”, 
“PIPAC” and others as the key words. Also, we have used 
our personal database with the approval of the Ethics 
Committee of our Institution. 

Importance of the volume of peritoneal disease

In addition to the tumor´s own factors (pTN stage, tumor 
differentiation, perineural invasion and/or signet-ring cells) 
(6,11,12,22,23,29), the two most important prognostic 
factors for patients diagnosed with GC and PM are the 
volume of peritoneal disease (estimated by the PCI), and the 
possibility to achieve a complete cytoreduction, according 
to the Completeness Cytoreduction Score (CCS-0) (30). As 
both factors (PCI and CCS) are related, PCI assessment is 
essential to select patients for CRS with HIPEC. 

The French Registry was published in 2010 by Glehen 
et al. (12). Their analysis of 159 patients with PM from 
GC origin treated with CRS and HIPEC showed a median 
overall survival (OS) of 9.2 months (1-, 3- and 5-year 
survival of 43%, 18% and 13%, respectively), but median 
OS was 15 months if CRS was complete (CCS-0). No 
patient with PCI higher than 19 survived at 6 months, 
and no patient with PCI >12 survived at 3 years, so they 
recommended that patients with PCI >12 should not 
been treated with CRS and HIPEC, because the benefit is 
extremely low or null. Since then, patients with PCI higher 
than 12 are usually rejected for CRS and HIPEC. 

In the last years, several studies have reported an 
even lower PCI limit for maximum survival benefit. 
When patients have a PCI lower than 7 and a complete 
cytoreduction (CCS-0) is achieved, there is a real possibility 
of cure. Chia et al. published in 2016 an analysis of 81 
patients treated with complete CRS (CCS-0 or CCS-1) 
and HIPEC. Patients with PCI <7 had a median OS of 
26.4 versus 10.9 months for patients with PCI ≥7 (24). Our 
Spanish Registry was published in 2019 with an analysis of 
88 patients with PM from GC origin; patients with PCI <7 
had a median OS of 26.1 months (OS at 1-, 3- and 5-year 
of 88.7%, 46.8% and 46.8%) while those with PCI ≥7 had 
a median OS of 18.9 months (OS at 1-, 3- and 5-year of 

http://dx.doi.org/10.21037/jgo-20-232
http://dx.doi.org/10.21037/jgo-20-232


Manzanedo et al. Peritoneal metastases from gastric cancer origin

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2021;12(Suppl 1):S20-S29 | http://dx.doi.org/10.21037/jgo-20-232

S22

70.4%, 15.1% and 0.0%); in the multivariate analysis, the 
only prognostic factor that had an independent negative 
influence on OS was PCI higher than 6, with HR of 
2.37 (95% CI: 1.26–4.46, P=0.007) (6). Moreover, those 
patients with isolated positive peritoneal cytology (without 
macroscopic implants) had not reached their median OS, 
with a long follow-up. More recently, in 2020, the German 
Registry has been published with 235 patients; the median 
OS is significantly different according to PCI: median OS 
of 18 months for patients with PCI 0–6, 12 months for PCI 
7–15 and 5 months with PCI 16–39 (31).

Pre- and post-operative SCT

After diagnosis, patients with limited and potentially 
resectable peritoneal disease should be treated with a 
multimodal approach. In western countries (Europe and 
United States), pre- and post-operative chemotherapy 
is the standard of treatment. The MAGIC trial was 
published in 2006 (32), and its chemotherapy scheme, with 
3 preoperative and 3 postoperative courses of ECF/ECX 
(epirubicin, cisplatin and fluorouracil or capecitabine), has 
been the standard therapy for patients without metastatic 
disease until recently. The publication in 2019 of FLOT4 
trial has changed this standard of care, and, currently, 
FLOT (fluorouracil, leucovorin, oxaliplatin and docetaxel) 
with 4 preoperative and 4 postoperative cycles is preferred 
because of its superior results, in localized tumors with 
peritoneal disease, and even at other metastatic sites (33).

Neoadjuvant intraperitoneal chemotherapy

The use of neoadjuvant intraperitoneal chemotherapy 
aims to achieve a decrease of peritoneal disease burden in 
order to enhance the number of patients in whom complete 
cytoreduction can be achieved. Several approaches have 
been studied to administer intraperitoneal chemotherapy.

The use of preoperative laparoscopic HIPEC has 
been recently studied (34,35). Yonemura et al., in 2017, 
reported 53 patients treated with 2 cycles of laparoscopic 
neoadjuvant HIPEC (with a combination of docetaxel and 
cisplatin), evaluating the benefit of this treatment by the 
results of peritoneal cytology and the PCI determination. 
A significant PCI decrease was observed (from a median 
of 14.2 to a median of 11.8 at the time of second session) 
and the cytology changed from positive to negative in 
68% of cases (34). Badgwell et al. published a phase-II trial 
with 19 patients in 2017. They used laparoscopic HIPEC 

with mitomycin C plus cisplatin (from 1 to 5 cycles). The 
morbidity was 11%. The peritoneal disease (macroscopic 
and microscopic disease) disappeared in 7 patients after the 
last laparoscopic HIPEC cycle (35). 

The combination of neoadjuvant intraperitoneal and 
systemic chemotherapy (NIPS) was developed in 2006 by 
Yonemura (36). In patients with PM from GC origin, a 
peritoneal port system was introduced into the peritoneal 
cavity, and a combination of intraperitoneal taxotere and 
carboplatin with intravenous methotrexate and 5-FU 
was administered (between 2 and 6 cycles); the treatment 
achieved a negative peritoneal cytology in 56% of patients 
and 38 of 61 patients showed a partial response (36). In 
2012, Yonemura et al. published the results of NIPS with 
intraperitoneal taxotere and cisplatin combined with 
systemic S-1. Ninety-six patients were enrolled in the 
study and 82 patients were eligible for CRS. Complete 
cytoreduction (CCS-0) was achieved in 70% and 36.8% 
of patients had complete pathologic response (37). Other 
studies have showed similar results with different NIPS 
regimens (38-40). 

CRS and HIPEC

A complete cytoreduction is the main requirement to 
prolong survival. The CRS must be carried out in referral 
centers with demonstrated experience in the selection 
and treatment of peritoneal diseases (6). The first aim of 
CRS is to remove all visible disease by gastrectomy, D2 
lymphadenectomy and removal of all peritoneal implants, 
which may include peritonectomies and visceral resections. 
Peritonectomies procedures were described by Sugarbaker. 
Their knowledgeable performance is mandatory to complete 
these complex procedures (15). The surgeon can remove all 
macroscopic disease, but the residual microscopic disease 
is the most probable cause of future relapses. The use of 
HIPEC tries to eliminate this microscopical disease through 
high cytostatic doses acting locally, with the synergy and the 
effect of heat (41).

CRS with HIPEC is the treatment with the best results 
published for patients with PM from GC origin (Table 1). 
Despite these promising published results, treatment with 
CRS and HIPEC is not yet the standard-of-care. There 
are retrospective series and case-control studies that show 
a potential benefit with CRS and HIPEC. There is one 
randomized clinical trial published. In 2011, Yang et al. 
randomized 68 patients to CRS alone or CRS with HIPEC 
(mitomycin C and cisplatin). They reported a significant but 
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modest improvement in survival when HIPEC was added 
to CRS (OS of 6.5 months for CRS alone versus 11 months 
for CRS with HIPEC, with 3-year survival rates of 0% and 
5.9% respectively) (25). 

There are three National Registries with a high volume 
of patients published in western countries. The French 
Registry was published in 2010 by Glehen et al., with 159 
patients from 15 centers; they reported a median OS of  
9.2 months (1-, 3- and 5-year survival of 43%, 18% and 
13%, respectively). If CRS was complete (CCS-0), the 
median OS rose to 15 months. They recommended that 
patients with PCI higher than 12 should not been treated 
with CRS and HIPEC, because the survival results in these 
patients were the same as with SCT (12). 

We published the Spanish Registry in 2019. This registry 
included 88 patients from 7 specialized Spanish Institutions. 
With a median follow-up of 32 months, the median OS 
reached 21.2 months. The median OS at 1-year was 79.9% 
and at 3-year 30.9%. The patients with PCI 0–6 had the 
best results with a median OS of 26.1 months (1-, 3- and 
5-year survival of 88.7%, 46.8% and 46.8%, respectively), 
compared to 18.9 months of median OS in patients with 
PCI >6 (1-, 3- and 5-year survival of 70.4%, 15.1% and 
0.0%, respectively). These differences were significant in 
the comparative analysis with a HR of 2.23 (95% CI: 1.28–
3.88, P=0.003). According to these results, we propose a 

PCI of 7 as the cut-off point for selecting patients with GC 
and PM for CRS and HIPEC (6).

The German Registry was published recently, in 2020. 
This study includes 235 patients from 38 centers. They 
describe a median OS of 13 months, but the OS increases 
to 18 months in the group of patients with PCI 0–6. The 
best results have been reached in high volume centers 
(with more than 20 patients included in the study); the OS 
in experienced centers is significantly better than in low 
volume centers (16 versus 12 months, P=0.02) (31). 

In 2019, Bonnot et al. published the French propensity 
score study CYTO-CHIP, comparing 180 patients treated 
with CRS and HIPEC versus 97 patients treated only with 
CRS. The patients treated with HIPEC had better survival 
than those treated without HIPEC, with a median OS of 
18.8 versus 12.1 months, without morbidity and mortality 
differences (29).

Our Peritoneal Carcinomatosis Unit (Hospital of 
Fuenlabrada) is a reference center in Spain. Since 2006, we 
have performed more than 700 procedures in patients with 
PM. Until December 2019, we have operated 60 patients 
with PM from GC origin, with a median PCI of 6 (range, 
0–35) including 10 patients with isolated positive cytology 
(without macroscopic PM). We have achieved a complete 
cytoreduction (CCS-0 or CCS-1) in 50 patients (83.3%). 
Twenty-one patients (35%) had severe complications, 

Table 1 Published studies evaluating hyperthermic intraperitoneal chemotherapy (HIPEC) as treatment of peritoneal metastases from gastric 
cancer origin

Author, year Number of patients Drug Morbidity Survival

Yonemura 1996, (42) 83 (CRS + HIPEC) MMC + Cisplatin + 
Etoposide

NA 5-year OS: 11% 

Fujimoto 1997, (43) 48 (CRS + HIPEC) vs. 
18 (CRS)

MMC NA 5-year OS: 31% vs. 0%, 
P=0.001

Glehen 2010, (12) 159 (CRS + HIPEC) MMC, Cisplatin, 
Oxaliplatin

Grade 3–4: 27.8%. 
Mortality: 6.5%

Median OS: 9.2 months. 
5-year OS: 13%

Yang 2011, (25) 34 (CRS + HIPEC) vs. 
34 (CRS)

MMC + Cisplatin 14.7% vs. 11.7%. 
Mortality: 0%

Median OS: 11 vs.  
6.5 months

Manzanedo 2019, (6) 88 (CRS + HIPEC) Cisplatin, Doxorubicin, 
MMC, Oxaliplatin

Grade III–IV D-C: 31%. 
Mortality: 3.4%

Median OS: 21.2 months. 
3-year OS: 30.9%

Bonnot 2019, (29) 180 (CRS + HIPEC) vs. 
97 (CRS)

MMC, Cisplatin, 
Oxaliplatin

53.7% vs. 55.3%. 
Mortality: 7.4% vs. 10.1%

Median OS: 18.8 vs.  
12.1 months. 5-year OS: 

19.9% vs. 6.4%

Rau 2020, (31) 235 (CRS + HIPEC) MMC, Cisplatin, 
Doxorubicin, Oxaliplatin 

Grade III–IV D-C: 17%. 
Mortality: 5.1%

Median OS: 13 months. 
5-year OS: 6%

CRS, cytoreductive surgery; MMC, mitomycin C; NA, not available; OS, overall survival; D-C, Dindo-Clavien Classification (44).



Manzanedo et al. Peritoneal metastases from gastric cancer origin

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2021;12(Suppl 1):S20-S29 | http://dx.doi.org/10.21037/jgo-20-232

S24

grade III–V according to Dindo-Clavien classification (44), 
including 2 deaths (3.3%). With a median follow-up of 
27.2 months, the median OS is 16.9 months and 5-year OS 
is 23.2%. In the 33 patients with PCI 0–6 the median OS 
is 18.6 months, significantly better than in the 27 patients 
with PCI >6 (12.4 months, P=0.016). The 10 patients with 
isolated positive cytology (PCI 0) have the best results, 
with a median OS not reached yet, and 5-year OS of 60%, 
versus 28.6% and median OS of 18 months in the group of 
23 patients with PCI 1–6 (P=0.019). These results confirm 
the need for careful patient selection in reference centers, 
because these procedures have significant morbidity and 
it has been shown that the best oncological results are 
achieved in experienced centers.

Currently, there are several Asian trials recruiting 
patients. Also, there is one ongoing German phase III trial 
(GASTRIPEC, NCT02158988) and one Dutch clinical 
trial (PERISCOPE II, NCT03348150) evaluating the role 
of HIPEC for PM of GC origin. In a few years, we will 
have more information from these trials that are currently 
underway.

There remain many questions about HIPEC as yet 
without an answer. The administration technique, the drug, 
the carrier solution and the time of administration have not 
been compared in any clinical trial. The different studies 
published show the benefit of HIPEC without differences 
in all these issues (6,11,12,22,31). The most common drugs 
used in PM from GC origin are cisplatin (with or without 
doxorubicin) and mitomycin C, alone or in combination; 
the dose for cisplatin varies between 50 to 200 mg/m2 
during 60 or 90 minutes, and for mitomycin the dose 
most commonly used is 30–40 mg during 60–120 minutes 
(3,4,6,23,25,45). Oxaliplatin is also used with a dose of  
460 mg/m2 during 30 minutes (3,6,12,46).

Early postoperative intraperitoneal chemotherapy 
(EPIC)

EPIC is administered and recovered through an inflow 
catheter and drains placed during the CRS, from the first 
postoperative day to the 4th–5th day, with instillations every 
24 hours without hyperthermia. The EPIC regimens 
include mitomycin C, 5-Fluorouracil or taxanes (3,4), cell-
cycle specific drugs that can be used due to the repeated 
applications of EPIC (unlike HIPEC). In 2001, Yu et al. 
published the results of a prospective randomized trial, in 
which 248 patients with GC without PM were randomized 
to receive standard surgery with or without EPIC as 

adjuvant treatment. The gastric resection plus EPIC group 
had better 5-year OS (54% versus 38%, P=0.0278) (47).

Most recently, in 2014, Kwon et al. reported the results of 
a retrospective study with 245 patients diagnosed by locally 
advanced (serosal invasion) GC without PM. The addition 
of EPIC to gastric resection improved the OS (5-year OS 
of 47.4% in EPIC group versus 26.7% in non-EPIC group, 
P=0.012), mainly due to a decrease in peritoneal relapse (48).

EPIC can be added to CRS and HIPEC in patients 
with good performance status in experienced centers (3). 
However, the use of EPIC is not as widespread as that of 
HIPEC, because it generates more infections, more fistulas 
and other postoperative complications (4). 

Prophylactic or adjuvant HIPEC

Peritoneal relapse is the most common pattern of 
recurrence after radical surgery in locally advanced GC. 
The use of HIPEC associated to a curative gastrectomy in 
patients without PM, but with a locally advanced GC, can 
prevent peritoneal recurrence. Several Asian studies have 
demonstrated that the use of HIPEC as a prophylactic 
treatment is effective (Table 2).

Yonemura et al. in 2001 randomized 139 patients in 
three groups (surgery alone, surgery plus normothermic 
intraperitoneal chemotherapy and surgery with HIPEC) 
and the survival results at 5-year were 61% in HIPEC group 
versus 44% and 42% in the two other groups (P=0.021) (46).

Different reviews and meta-analyses confirm the survival 
benefit of adjuvant HIPEC (18,22,23). Recently, Desiderio 
et al. published a meta-analysis of 11 clinical trials and 21 
observational studies, with more than 2,000 patients. The 
5-year OS for patients treated with adjuvant HIPEC was 
better than that of the patients treated with surgery alone 
(RR =0.82, P=0.01) (23).

Most published studies are Asian, and perhaps for 
this reason the use of prophylactic HIPEC has not been 
extended to Western countries. Nevertheless, currently 
a new important clinical trial is ongoing in Europe 
(GASTRICHIP) and we will know if its outcomes are 
similar to the Asian studies when the results become 
available (26).

Palliative treatment 

Many patients have an unresectable PM from GC, and 
these cases can develop malignant ascites with symptoms of 
abdominal pain, dyspnea, early satiety, or fatigue. 
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Laparoscopic HIPEC is an option for these patients. 
Some studies have reported a success rate in symptom 
control of 95% (53,54). Facchiano et al. published a 
systematic review which included 76 patients treated with 
palliative laparoscopic HIPEC. They reported a 95% 
success in ascites control, with 7% mild complications and 
without severe morbidity (54).

Most recently, a new technique has been described to 
improve the quality of life for patients with unresectable PM. 
Pressurized intraperitoneal aerosol chemotherapy (PIPAC) is 
a closed technique of chemotherapy administration. The drug 
is administered by laparoscopy, aerosolized by an injector at 
high pressure, so that it achieves a better penetration into 
the tissues (55). In the last two years, many studies have 
been published about PIPAC. All the studies are focused on 
palliative patients. Alyami et al. published a systematic review 
in 2019, which included 838 patients (185 with GC). The 
clinical response was 50% to 91% in patients with GC (56). 
Currently, there are many studies ongoing evaluating the use 
of PIPAC for PM, even considering its use as a neoadjuvant 
therapy to convert unresectable patients into patients with 
the chance to achieve complete cytoreduction. 

The expectations of PIPAC are very high, both in the 
palliative setting and as neoadjuvant therapy. The results 
published so far are encouraging, but they are no better 
than those of laparoscopic HIPEC, which has been widely 

studied as neoadjuvant as well as palliative treatment, and 
it is frankly cheaper. Therefore, future studies should 
compare PIPAC versus laparoscopic HIPEC in order to 
know if PIPAC provides better results than those already 
demonstrated by laparoscopic HIPEC. 

Conclusions

PM from GC has a poor prognosis. Patients should be 
managed in experienced centers in order to select those 
who can benefit of a multimodal treatment. Diagnostic 
laparoscopy is mandatory to assess the peritoneal disease 
and to obtain a cytology. Only patients with low volume 
PM or patients with isolated positive cytology can benefit 
from a multimodal and aggressive treatment, which 
includes an intensive neoadjuvant chemotherapy (systemic, 
intraperitoneal, or in combination) and CRS (including 
curative gastrectomy and D2 lymphadenectomy) with 
HIPEC. Nowadays, the HIPEC regimen is not standardized. 
A summary of our recommendations is shown in Table 3.

Patients with locally advanced GC (especially with 
serosal invasion) have a high risk of peritoneal recurrence. 
The use of adjuvant HIPEC in these patients has improved 
the OS in Asian studies, by decreasing peritoneal relapse. 
A French randomized clinical trial (GASTRICHIP) with 
Spanish collaboration is ongoing. 

Table 2 Published studies evaluating hyperthermic intraperitoneal chemotherapy (HIPEC) as prophylactic treatment in absence of peritoneal 
metastases

Author, year Number of patients Drug Morbidity Survival

Koga 1998, (49) 26 (surgery + HIPEC) vs. 
21 (surgery alone)

MMC Anastomotic leak: 3.1% vs. 
7.1%

30-month OS: 83% vs. 67%

Ikeguchi 1995, (50) 78 (surgery + HIPEC) vs. 
96 (surgery alone)

MMC 1.2% vs. 2.1% 5-year OS: 51% vs. 46%

Fujimoto 1999, (51) 71 (surgery + HIPEC) vs. 
70 (surgery alone)

MMC 2/71 vs. 2/70 4-year OS: 76% vs. 58%

Yonemura 2001, (46) 48 (surgery + HIPEC) vs. 
44 (surgery + NIPEC) vs. 

47 (surgery alone)

MMC + Cisplatin 19% vs. 14% vs. 19% 
(mortality: 4% vs. 0% vs. 

4%)

5-year OS: 61% vs. 44% vs. 
42%

Zhu 2006, (52) 41 (surgery + HIPEC) vs. 
53 (surgery alone)

MMC + Cisplatin 23% vs. 12% 4-year OS: 70% vs. 52%

Coccolini 2014, (22) 116 (surgery + HIPEC) 
vs. 88 (surgery alone)

MMC, Cisplatin Morbidity rate better in 
surgery group (OR =1.82) 

2-year OS: better in HIPEC 
(OR =0.24)

Desiderio 2017, (23) 731 (surgery + HIPEC) 
vs. 1,079 (surgery alone)

MMC, cisplatin, 
etoposide

Higher risk in HIPEC group 
(RR =2.17)

5-year OS better in HIPEC 
(RR =0.82)

MMC, mitomycin C; OS, overall survival; NIPEC, normothermic intraperitoneal chemotherapy.
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Patients with high volume PM can develop symptoms 
with marked reduction in their quality of life. Laparoscopic 
HIPEC or PIPAC may achieve improvement of these 
symptoms in a palliative setting.

The results of ongoing studies in all these clinical 
scenarios will provide better guidance for the treatment 
of these patients, probably changing the therapeutic 
algorithms for the management of advanced GC.
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