
Journal of Cancer Therapy, 2013, 4, 99-103 
http://dx.doi.org/10.4236/jct.2013.41A014 Published Online January 2013 (http://www.scirp.org/journal/jct) 

99

Standard Prophylactic Strategy against Peritoneal 
Dissemination Metastasis in Gastric Cancer 

Satoshi Ikeshima1, Masafumi Kuramoto1, Shinya Shimada1, Kenichiro Yamamoto1, 
Toshiro Masuda1, Tatsunori Miyata1, Shinichi Yoshimatsu2, Masayuki Urata2, Hideo Baba3 

 

1Department of Surgery, Yatsushiro Social Insurance General Hospital, Yatsushiro, Japan; 2Department of Gastroenterology and 
Hepatology, Yatsushiro Social Insurance General Hospital, Yatsushiro, Japan; 3Department of Gastroenterological Surgery, Graduate 
School of Medical Sciences, Kumamoto University, Kumamoto, Japan. 
Email: Ikeshima@yatsushiro-gh.jp 
 
Received November 27th, 2012; revised December 29th, 2012; accepted January 8th, 2013 

ABSTRACT 

Peritoneal carcinomatosis is the most frequent pattern of metastasis and recurrence in patients with gastric cancer, and 
the prognosis of those patients with peritoneal metastasis is extremely poor. Once peritoneal metastasis is formed, it is 
extremely difficult to overcome. EIPL (extensive intraoperative peritoneal lavage) is a quite useful and practical adju- 
vant surgical technique for the gastric cancer patients who are likely to suffer from peritoneal recurrence. EIPL includes 
10 times of an extensive shake and wash of abdominal cavity with saline followed by the complete aspiration of the 
fluid after potentially curative operation, which is supposed to have an amazing cyto-reduction power. The purpose of 
this article is to review the effect of EIPL on prevention of peritoneal recurrence in the patients with peritoneal free 
cancer cells and to evaluate its validity as a standard prophylactic strategy against peritoneal recurrence in gastric cancer. 
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1. Introduction 

Recent advances in diagnostic and surgical techniques 
have improved the prognosis of early gastric cancer, 
whereas advanced gastric cancer still remains a life- 
threatening disease. Peritoneal carcinomatosis is the most 
frequent pattern of metastasis and recurrence in patients 
with gastric cancer, and the prognosis of the patients with 
peritoneal metastasis is extremely poor [1-5]. The me- 
dian survival time (MST) of such patients is reported to 
be 3 - 6 months [6], and a standard regimen against peri- 
toneal metastasis of gastric cancer has not yet been es- 
tablished [7-10]. 

Stage IV gastric cancer, including peritoneal metasta- 
sis, is considered incurable and this population is usually 
ineligible for radical operation. Recommended treat- 
ments for this population are commonly thought to be 
chemotherapy, palliative surgery and palliative care [11]. 
Patients with cytology-positive peritoneal lavage fluid 
and without macroscopic peritoneal metastasis of gastric 
cancer (CY+/P−) are classified as Stage IV like patients 
with overt peritoneal metastasis. It has been reported that 
the outcome of the CY+/P− patients is extremely poor 
and almost the same as that of patients with peritoneal 
metastasis, however, whether those patients should be 
treated radically or palliatively is still a controversial 

issue [12-14]. 
It is already generally accepted that peritoneal metas- 

tasis is completed by implantation of peritoneal free 
cancer cells exfoliated from serosa-invasive tumors 
through the process of fixation and progression of cancer 
cells on the peritoneum. The situation of CY+/P− could 
possibly mean a condition where the implantation of 
cancer cells to the peritoneal wall has not yet occurred, 
and therefore, it is thought that there are apparent differ- 
ences between the condition of CY+/P− and peritoneal 
metastasis. From this point of view, the situation of 
CY+/P− might be the last opportunity for surgeons to 
undertake some countermeasures for the peritoneal me- 
tastasis to rescue those miserable patients. 

In this article, we reviewed the efficacy and advantage 
of our new adjuvant intraoperative method for reduction 
of the peritoneal recurrence, and clarified the feasibility 
and validity of adopting this method as a standard pro- 
phylactic strategy for the prevention of peritoneal metas- 
tasis in advanced gastric cancer. 

2. Theory of EIPL (Extensive Intraoperative 
Peritoneal Lavage) 

Peritoneal metastasis is mainly caused by seeding of the 
free cancer cells originated from the primary gastric can- 
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cer, especially that of serosa-invasive tumors. The free 
cancer cells need some time to get over the steps of at- 
taching and proliferating on the peritoneal wall until 
peritoneal metastasis is completed. So, there would still 
remain something that we can do. If this supposition is 
true, the number of free cancer cells could be reduced to 
potentially zero by just like the so-called “limiting dilu- 
tion method”. Applying this theory, we have proposed 
“extensive intraoperative peritoneal lavage” (EIPL) for 
reducing the number of intraperitoneal free cancer cells 
as a useful intraoperative technique [15]. 

Briefly, the peritoneal cavity is extensively stirred and 
washed after the potentially curative operation, which is 
followed by the complete aspiration of the fluid. This 
procedure is done 10 times using 1L of physiological 
saline. 10 washes of a 1:10 dilution result in just 1 can- 
cerous cell from 1010 cells in the abdominal cavity. Fur- 
thermore, sufficient stirring and washing of the abdomi- 
nal cavity would remove the cancer cells which merely 
adhere to the peritoneum. 

As a pilot study, we performed EIPL to the five cases 
of serosa-invasive gastric cancer with CY+/P−, and its 
efficacy was evaluated by the ultra-rapid quantitative 
RT-PCR protocol. Sequential washing of intraperitoneal 
free cancer cells of 3.8 × 105 ± 1.4×105/100 ml of lavage 
decreased the number to 2.8 ± 1.5 cells by 6 to 8 washes. 

Free cancer cells were not detected in the fluid after 
that (Figure 1). On the other hand, 2.8 × 104 ± 4.5×104 
of intraperitoneal free cancer cells still remained in 100 
ml of the lavage when not treated with EIPL [16]. 

Our preliminary subset analysis based on 22 consecu- 
tive patients with CY+/P− who underwent curative surgi- 
 

 

Figure 1. Changes in numbers of intraperitoneal free cancer 
cells in five gastric cancer patients with CY+ treated by 
EIPL therapy. The numbers of free cancer cells in 100 ml of 
samples from the lavage fluid using 1 liter of saline were 
measured by ulra-rapid RT-PCR. The free cancer cells 
were serially diluted by 8 liters of saline saline and disap- 
peared in washing fluid after the 8th wash. 

cal treatment for advanced gastric cancer, and who were 
followed up for 2 years or until death, has shown a statis- 
tically significant improvement of a 2-year survival rate 
when treated with EIPL as compared with when not 
treated with EIPL [15]. 

3. Application of EIPL to a Clinical Study 

Based on our pioneering study, we have advocated 
EIPL-IPC (intraperitoneal chemotherapy) therapy. After 
the EIPL treatment, cisplatin (CDDP) is administrated 
into the abdominal cavity at a dose of 100 mg/body and 
the solution is drained 1 hour after the injection. In this 
way, even if only a few cancer cells were to remain, 
these cells might find it difficult to survive and/or to dis- 
seminate due to the effects of IPC. 

To clarify the distinct survival effects of EIPL-IPC 
therapy, we designed a prospective randomized multi- 
center trial for advanced gastric cancer patients with 
CY+/P− [17]. A total of 88 gastric cancer patients with 
CY+/P− from 1522 patients with advanced gastric cancer 
at multicenters were enrolled in this study, and were 
randomly allocated to three groups: surgery alone group, 
surgery plus intraperitoneal chemotherapy (IPC) group, 
and surgery plus EIPL and IPC (EIPL-IPC) group. Peri- 
toneal lavage for the surgery alone group and the IPC 
group was done with 3 liters of saline (1 liter, three times) 
before the closure of the abdominal wall or IPC, respec- 
tively. 

The overall 5-year survival rate of patients with EIPL- 
IPC was 43.8%, and this data was significantly higher 
than that of the IPC group (4.6%, P < 0.0001) and the 
surgery alone group (0%, P < 0.0001), as shown in Fig- 
ure 2. Among various recurrent patterns, the EIPL-IPC 
group had a significantly lower incidence of peritoneal 
recurrence than either of the other groups. Univariate 
analysis identified lymph node metastasis, lymphovascu-
lar invasion, and EIPL as significant prognosis factors. 
Further multivariate analyses with these 3 factors as vari-  
 

 

Figure 2. The survival curves for the 88 patients stratified 
according to the treatments. *By log-rank test. 
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ables clearly revealed that EIPL was the most significant 
impact factor (Table 1). 

The results of this study far exceeded our expectations 
and showed a remarkably better prognosis than previous 
studies on gastric cancer patients with CY+/P−. For ex-
ample, a study on the median survival time (MST) of 91 
patients with CY+/P− who had potentially curative op-
erations stated survival to be only 386 days [18], and the 
5-year overall survival rate has been 13% [19]. In our 
study, the surgery alone group as well as the IPC group 
also showed similar results to the reports just cited. Sur-
prisingly, however, in the EIPL-IPC group the overall 
5-year survival rate and MST were 42.1% and 35 months, 
respectively, remarkably significant improvement of both 
survival and MST. These results were convincing and are 
promising enough to serve as a solid basis on which to 
build strong confidence in and high expectations for em-
ploying the EIPL-IPC therapy. 

4. Expanding Adaptation of EIPL 

We could find remarkable effectiveness of EIPL with 
improving the survival of the CY+/P− gastric cancer af-
ter curative surgery. The power of its cyto-reduction in 
the abdominal cavity is amazing and splendid, so further 
application of EIPL was considered. 

Despite neither the apparent existence of abdominal 
free cancer cells nor overt peritoneal metastasis, appro- 
ximately half of patients with serosa-involved gastric 
cancer developed peritoneal recurrence after curative 
operations [20]. In addition, some non-serosa-involved 
gastric cancers advance to peritoneal recurrence, even  
 
Table 1. Survival analysis of variables predicting predict- 
ing risk of death for patients with CY+ (n = 88). 

Variable 
Univariate 

P value 
Multivariate

P value 
Sex 
Male/Female 

0.156  

Age 0.976  

Type of gastrectomy 
Total/Distal 

  

Histologic type 
tub2/por2/sig 

0.658  

Depth of tumor invasion 
ss/se/si 

0.363  

Lymph node metastasis 
N0/N1/N2/N3 

0.0012* 0.0009* 

Borrmann’s type 
II/III/IV 

0.408  

Lymphovascular invasion 
ly1/ly2/ly3 
v1/v2/v3 

 
0.0052* 
0.292 

 
0.0071 

Group 
EIPL-IPC/IPC/surgey alone 

 
<0.0001* 

 
<0.0001* 

*Statistically significance; EIPL: extensive intraoperative peritoneal lavage; 
IPC: intraperitoneal chemotherapy. 

though a curative operation has been performed [5,21- 
23]. We elucidated the mechanisms of peritoneal recur- 
rence after curative operations for patients with non-se-
rosa-involved gastric cancer. 

CEA and CK20 mRNA in the peritoneal lavage sam- 
ples from 63 patients with non-serosa-involved gastric 
cancer which were obtained just after laparotomy and 
after lymph node dissection were examined by an ultra- 
rapid quantitative RT-PCR system [16]. In the peritoneal 
lavage samples from non-serosa-involved cases after 
lymph node dissection, CEA or CA20 mRNA were de- 
tected in 16 of 63 patients (25.4%) despite no detection 
of either CEA or CA20 mRNA just after laparotomy. 
These were not evident in the mucosal (M) tumor, but 
were detected in three (14.3%), six (46.2%) and seven 
(53.8%) patients with submucosal (SM), muscularis pro-
pria (MP) and subserosal (SS) tumors, respectively. 
These data suggested the existence of free cancer cells in 
the peritoneal cavity after lymph node dissection with 
non-serosa-involved gastric cancer patients. Moreover, 
our previous study on 1272 gastric cancer patients re- 
vealed that 1/257 cases (0.4%) of SM and 6/136 cases 
(4.4%) of MP developed peritoneal recurrences after 
potentially curative resections [23]. Among them, 86% of 
the patients had lymph node metastasis and/or lymphatic 
invasion. Our results demonstrated that lymph node dis- 
section would be a main factor for spreading viable free 
cancer cells into the peritoneal cavity. Thus, we came to 
an assurance that lymph node dissection itself is a cause 
of peritoneal dissemination, seeding viable cancer cells 
from the lymphatic vessels to the abdominal cavity. As 
there should be a low risk of the completion of peritoneal 
metastasis in such cases with non-serosal-involved gas- 
tric cancer, EIPL therapy will demonstrate its effective- 
ness to the maximum on the prevention of peritoneal 
recurrences after curative operations. 

5. EIPL as a Standard Prophylactic 
Technique for Prevention of Peritoneal 
Recurrence in Gastric Cancer 

Peritoneal metastasis, which often arises in patients with 
advanced gastric cancer, is well known as a miserable 
and ill-fated disease even though curative surgery is per- 
formed. Once peritoneal metastasis is formed, it is ex- 
tremely difficult to defeat. Many investigators have made 
strenuous efforts to overcome this horrible disease; 
however, we have to say that there are not any satisfac- 
tory reports concerning effective measures for peritoneal 
metastasis. That’s why we have advocated that some 
effective measures are needed before peritoneal metasta- 
sis is completed. 

The situation of CY+/P− means the condition where 
the implantation of free cancer cells derived from the 
primary tumor has not yet occurred. We suppose there 
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should be apparent differences between the conditions of 
CY+/P− and peritoneal metastasis which would require 
different management strategy. Therefore, it is consid- 
ered reasonable and relevant to focus on devising some 
effective surgical measures to prevent peritoneal recur- 
rence, accompanied by appropriate and respectable radi- 
cal resection. Although the Dutch report has described 
the high post-operative morbidity and mortality after 
gastrectomy with D2 lymph node dissection [24], radical 
resections with D2 lymphadenectomy appear to be feasi- 
ble and safe for patients in Japan [25-28]. In our study, 
operative morbidity and mortality was 1.5% and 0.5%, 
respectively. These results show that potential benefits of 
D2 operations would outweigh the risk of morbidity and 
mortality after the radical operation. Complete extirpa- 
tion of gastric cancer with a sufficient resection margin 
from the tumor and removal of metastatic lymph nodes is 
the only measure that could bring the hope of cure for 
patients with gastric cancer [1,29-32], therefore, ad- 
vanced gastric cancer should be treated with radical re- 
section even if it is accompanied by CY+/P− because our 
novel EIPL-IPC regimen would have the power to cancel 
the CY+ condition. 

The innovative EIPL is very practical and its theoreti- 
cal basis creates high expectations as to the effects of 
cyto-reduction, potentially to zero. Furthermore, EIPL is 
simple, not time-consuming, inexpensive, and it is not 
curtailed by place or time, so can easily be performed 
anytime, anywhere. Also, it does not require the use of 
any special techniques or devices. In addition, a point 
worthy of special mention is that EIPL itself is com- 
pletely harmless to patients. 

6. Conclusion Equation 

We reviewed clinical studies concerning EIPL, demon- 
strating its amazing ability to improve the survival of 
gastric cancer patients with peritoneal free cancer cells. 
These results convinced us to advocate EIPL as an opti- 
mal treatment for gastric cancer patients who are likely to 
suffer from peritoneal metastasis; a miserable and ill- 
fated disease. It is our earnest wish that many surgeons 
would adopt EIPL worldwide as a prophylactic strategy 
for peritoneal metastasis. 
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