
Abstract. Background: The prognosis for patients with
scirrhous gastric cancer (SGC) is extremely poor. However, the
management protocol for this type of cancer has not been well
discussed. In this study, we retrospectively evaluated the
management of SGC and we introduced a new treatment
protocol for SGC. Patients and Methods: Between 1991 and
2001, 58 patients with SGC were treated. Thirty-nine, who
underwent gastrectomy, were divided into 3 sub-groups
according to peritoneal metastasis (P) and peritoneal washing
cytology (CY) status [P(-)/CY(-), P(-)/CY(+), and
P(+)/CY(+)]. The survival rates of these 3 sub-groups were
compared with patients who did not have a gastrectomy
(n=19), retrospectively. From 2002, we started a new treatment
protocol for SGC. Laparoscopic diagnosis of P or CY and
intraperitoneal chemotherapy (IPC) were performed before
performing laparotomy on 10 patients with SGC. Results: The
5-year survival rate of the 19 patients in P(-)/CY(-) was 11.6%.
The survival rates of patients with P(-)/CY(+) or patients with
P(+)/CY(+) were no different from patients who did not have
gastrectomy (pleural effusion or ascites negative). In 10 patients
who were treated with the new protocol, 7 with P(-)/CY(-)
underwent gastrectomy after IPC and 3 with P(+)/CY(+)
underwent repeated IPC. Conclusion: Gastrectomy may not
have prognostic benefit for patients with SGC with CY(+).
Thus, we recommend laparoscopic diagnosis of peritoneal
metastasis or peritoneal cytology before performing laparotomy
on these patients. 

In the Japanese Classification for Gastric Cancer (1),

macroscopic type 4 gastric cancer is defined as: diffusely

infiltrating carcinomas in which ulceration is not usually a

marked feature. Despite recent advances in the diagnosis

and medical treatment of gastric cancer, most type 4

tumors, so-called scirrhous gastric cancer (SGC), are still

not detected at an early stage and the prognosis remains

poor (2, 3). Even though gastrectomy is the only method to

cure this type of cancer, many patients develop peritoneal

metastases after extended resection of the stomach and

lymph nodes. Thus, the treatment of SGC remains

controversial. 

In the present study, we retrospectively analyzed the

prognosis of patients with SGC treated in our hospital and

we started the new protocol for the treatment of SGC. 

Patients and Methods

Between 1991 and 2001, 774 patients with gastric cancer were

treated in Tottori University Hospital, Japan. SGC was detected in

58 (7.5%) of the patients and gastrectomy was performed on 39

(67.2%). Intraoperative cytology of washings from the Douglas

cavity was performed for these 39 patients immediately after

laparotomy, according to a previously demonstrated method (4).

In the 19 patients, gastrectomy was not performed; 9 already had

pleural effusion or ascites at diagnosis of SGC, while the remaining

10 were operated on but the gastrectomy was halted because

metastasis was widely detected in the peritoneal cavity. Stage

classification, depth of tumor invasion, lymph node grouping and

curability of gastric resection were reported according to the

criteria in the second English edition of the Japanese Classification

of Gastric Carcinoma (1). 

From 2002, we started a new treatment protocol for SGC.

Patients, who were diagnosed as SGC without pleural effusion,

ascites, liver metastasis, or extended lymph nodes metastasis by

computed tomography, underwent laparoscopic diagnosis of

peritoneal metastasis and peritoneal washing cytology under

general anesthesia. During this procedure, intraperitoneal

chemotherapy (IPC) using cisplatin (CDDP: 50 mg/m2) with 1000 ml

saline was administered through the drain located at the left sub-

diaphragm and, after 1 hour on clamping the drain, saline with

CDDP was discharged from the drain located at the pouch of

Douglas. The IPCs were performed three times on alternative days

(the initial IPC was performed during laparoscopic diagnosis under

general anesthesia, but the following IPCs were performed without

anesthesia). On completion of IPC, the patients were treated with

systemic chemotherapy using 5-fluorouracil (5FU: 500 mg/m2) and

CDDP (10 mg/m2) intravenously for 4 days/week. This systemic

chemotherapy was continued for 4 weeks. Patients who were

diagnosed as P(-)/CY(-) at initial laparoscopy, underwent
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gastrectomy with lymphadenectomy after systemic chemotherapy.

Patients who were diagnosed as P(+)/CY(+) or P(-)/CY(+),

underwent IPC employing laparoscopy under general anesthesia,

more than twice. 

The patients were followed until February 2004 at our hospital.

Any deaths after operation, including death from causes other than

cancer, were included in the survival analysis. Chi-squared and

Fisher’s exact probability tests were used to compare the

distributions of individual variables among the patient groups. The

survival rates were estimated by the Kaplan-Meier method and the

statistical differences between survival curves were examined by the

log-rank test. P<0.05 was regarded as statistically significant.

Results

Patient profiles. Details of the 39 patients who underwent

gastrectomy are shown in Table I. Five patients, who

underwent total gastrectomy with pancreaticosplenectomy,

had operative complications (anastomotic leakage: 2 and

intra-abdominal abscess: 3). Thus, the operative mobidity rate

was 13.5%. One patient died from operative complications

within 30 days of the operation. 

Survival analysis of patients with SGC who were treated between
1991 and 2001. Of the 39 SGC patients who underwent

gastrectomy, the 5-year survival rate of 19 patients with 

P(-)/CY(-) was 11.6%, but all 20 patients with P(+)/CY(+)

or P(-)/CY(+) died within 3 years after operation. The

survival curve of patients with P(-) /CY(-) was better than

that of patients with P(-)/CY(+) (p=0.007). The survival

curve of 7 patients with P(-)/CY(+) was not different from

that of 13 patients with P(+)/CY(+) (Figure 1, p=0.262).

The 19 patients without gastrectomy were divided into 

two sub-groups (pleural effusion or ascites-positive and 

-negative). The 50% survival periods of 39 patients who

underwent gastrectomy were as follows [P(-)/CY(-) group;

n=19, 30 months; P(-)/CY(+) group, n=7, 12 months; and

P(+)/CY(+) group, n=13, 3 months]. The 50% survival

periods after diagnosis of SGC were as follows in 19 patients

without gastrectomy (pleural effusion or ascites-negative

group, n=10; 6 months and pleural effusion or ascites-

positive group, n=9; 1 month). In the 19 without gastrectomy,

the prognosis of the 9 with ascites/pleural effusion (+) was

poorer than that of the 10 with ascites/pleural effusion (-)

(p=0.104). However, the survival curve of 10 patients without

gastrectomy and without ascites or pleural effusion was not

different from 20 patients who underwent gastrectomy with

P(+)/CY(+) or P(-)/CY(+) (p=0.725). 

In 19 patients with P(-)/CY(-) who underwent

gastrectomy, the survival data were investigated. The 50%

survival period of 7 patients without lymph node metastasis

was 37 months and that of 12 patients with lymph node

metastasis was 21 months. The existence of lymph node

metastasis did not correlate with patients’ survival (p=0.624).

However, the survival of 7 patients who were treated with

D2 lymphadenectomy combined with CDDP IPC (the 50%
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Table I. Details of 39 patients with scirrhous gastric cancer who
underwent gastrectomy.

Number of cases

Age: ≤60/>60 15/24

Sex: male/female 19/20

Operative procedure

Total gastrectomy alone 12

Total gastrectomy with splenectomy 9

Total gastrectomy with pancreaticosplenectomy 18

Depth of cancer invasion

pT3/pT4 31/8

Number of metastatic lymph nodes

0 7

1-15 22

≥16 10

Stage

II 6

IIIA 5

IIIB 7

IV 21

Status of peritoneal metastasis (P) 

and peritoneal cytology (CY)

P(-)/CY(-) 19

P(-)/CY(+) 7

P(+)/CY(+) 13

Figure 1. Survival curves of the 3 sub-groups who underwent gastrectomy
treated between 1991 and 2001. Line a: 19 patients with P(-)/CY(-), line
b: 7 with P(-)/CY(+), and line c: 13 with P(+)/CY(+). 



survival period was 40 months) was significantly better than

that of the remaining 12 patients (D1 + CDDP IPC, 1; D1

only, 4; and D2 only, 4; the 50% survival period was 21

months, p=0.048). 

Details of 10 patients who were treated with the new protocol.
Ten patients with SGC were treated with our new treatment

protocol. Seven were P(-)/CY(-) and 3 were P(+)/CY(+).

These 7 patients with P(-)/CY(-) underwent gastrectomy

combined with D2 lymphadenectomy after CDDP IPC plus

systemic chemotherapy. Two out of 7 died with peritoneal

metastasis at 6 and 10 months after IPC, 2 are alive with

peritoneal metastasis at 9 and 22 months after IPC, and 3

are alive without disease at 3, 5 and 9 months after IPC,

respectively. In 3 patients with P(+)/CY(+), additional

laparoscopy was performed twice more under general

anesthesia and CDDP IPC plus systemic chemotherapy was

repeated. The time interval between initial and second, and

second and third laparoscopy was 3 months. Two out of 3

died with peritoneal metastasis at 11 and 12 months after

initial IPC, and one is alive with disease at 14 months after

initial IPC. No significant side-effects were detected in these

10 patients. The survival curves of 22 patients (9, pleural

effusion or ascites-positive; 10, only laparotomy was

performed; and 3, treated with new IPC protocol) are given

in Figure 2. The 50% survival period of 9 patients who

already had pleural effusion or ascites at diagnosis of SGC,

was 1 month, while that of 10 patients with laparotomy

without gastrectomy because of widely spread peritoneal

metastasis was 6 months, and that of 3 patients, who were

diagnosed as P(+)/CY(+) by laparoscopic diagnosis and

were treated with repeated IPC, was 12 months. 

Discussion

A high incidence of serosal invasion and peritoneal metastasis

has been reported in SGC (3). Many reports indicate that

palliative resection of the stomach resulted in poor outcomes

for patient with SGC (5, 6) and it was concluded that only a

curative operation improved survival. However, even when

curative gastrectomy has been performed, the survival of

patients with SGC remains low (7). Further, Aranha et al. (8)

suggested that SGC is not a surgical disease. 

In the present study, we found that free cancer cells in

peritoneal washings were positive in a considerable number

of patients with SGC who did not have macroscopic

peritoneal metastasis. Moreover, we found the prognosis of

such patients [P(-)/CY(+)] was almost the same as those

with macroscopic peritoneal metastasis or patients whose

gastrectomy was halted because of peritoneal metastasis.

These findings show that an understanding of the peritoneal

metastatic or cytological status is important before

performing gastrectomy in patients with SGC. 

Shiraishi et al. (9) reported that laparoscopy is useful for

the evaluation of peritoneal metastatic status. Thus,

avoiding an unnecessary laparotomy, we introduced

laparoscopy to diagnose macroscopic peritoneal metastasis

or to perform peritoneal washing cytology for SGC.

Moreover, we performed CDDP IPC during laparoscopy for

these patients regardless of the peritoneal status, because

previously we had reported that IPC had a survival benefit

for patients with advanced gastric cancer who had free

cancer cells in their peritoneal cavities (10). 

Cisplatin is one of the most effective agents for treatment

of gastric cancer. Tsujitani et al. (11) reported that the foci

of peritoneal seeding were more sensitive to cisplatin than

to mitomycin C or to adriamycin. Cisplatin is now widely

used for IPC in patients with gastric cancer (12). Thus, we

used CDDP in the new treatment protocol (both in IPC and

in systemic chemotherapy) for patients with SGC. 

We performed laparoscopy for 10 cases and found peritoneal

metastasis in 3, thus leading to the choice of intraperitoneal and

systemic chemotherapy for these patients instead of

gastrectomy. Seven patients were diagnosed as P(-)/CY(-) and

they underwent gastrectomy with D2 lymphadenectomy after

CDDP IPC plus systemic chemotherapy. We had found that

curative gastrectomy with D2 lymphadenectomy plus IPC had a

survival benefit for patients with SGC with P(-)/CY(-) who were

treated between 1991 and 2001. Kikuchi et al. (7) reported the

same results. 

Our data strongly suggest that in SGC, gastrectomy

should be chosen for patients with P(-)/CY(-). However, the

treatment strategy for patients with P(-)/CY(+) is still

controversial. Our results indicate that gastrectomy may not

have a survival benefit for patients with P(-)/CY(+).
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Figure 2. Survival curves of 22 patients, in whom the gastrectomy was halted
because of pleural effusion or ascites or widely spread peritoneal metastasis.
Line a: 9 patients with pleural effusion or ascites, line b: 10 patients only
laparotomy, line c: 3 patients treated with the new IPC protocol. 



However, our P(-)/CY(+) population was too small to draw

a conclusion, so continuous survival analysis for these

patients is needed. In our new treatment protocol for SGC,

from 2002, we had no patients with SGC with P(-)/CY(+).

Continuous IPC under laparoscopy plus systemic

chemotherapy is our treatment strategy for these patients.

However, if the peritoneal washing cytology turns to be

negative after initial or second IPC, at that time, we choose

gastrectomy for patients with SGC with P(-)/CY(+). 
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