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Case report

Neoadjuvant chemotherapy with S-1 and surgical resection for
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Madoka Hamada1, Akihito Tsuji2, Jun Iwata3, Yutaka Nishioka1, Kazuhide Ozaki1, Yasuo Shima1,
and Tadashi Horimi1

1 Department of Surgery, Kochi Municipal Central Hospital, 2-7-33 Sakurai-cho, Kochi 780-0821, Japan
2 Department of Medicine, Kochi Municipal Central Hospital, Kochi, Japan
3 Department of Pathology, Kochi Municipal Central Hospital, Kochi, Japan

cisplatin (CDDP). Excellent clinical and experimental
results have been reported with S-1 for peritoneal dis-
semination [4], but long-term survival without recur-
rence is rare, as only a few cases of long-term survival
have been reported. Curative surgery is the recom-
mended treatment for gastric cancer. The results of
surgery without curability for stage IV patients are gen-
erally dismal. It is not known whether or not adjuvant
chemotherapy with new anticancer agents such as S-1 is
beneficial for the survival of patients with peritoneal
dissemination. As curative surgery is considered to be
the best therapy for gastric cancer, downstaging with
adjuvant chemotherapy and curative surgery is a possi-
bility to improve the prognosis of stage IV gastric can-
cer patients, after precise preoperative staging.

We report the case of a patient with a gastric carci-
noma in which peritoneal dissemination disappeared
after neoadjuvant chemotherapy with S-1 alone. The
patient has survived for over 23 months since the opera-
tion, without evidence of recurrence.

Case report

A 60-year-old man with anorexia was referred to our
hospital, with advanced gastric cancer, detected at an
other hospital by upper gastrointestinal endoscopy. Pre-
operative abdominal computed tomography (CT) scan
showed a small amount of ascites and an infiltrative
soft-tissue lesion in the peritoneal fat or on the perito-
neal surface, suggesting peritoneal dissemination (Fig.
1A). CT also showed lymphadenopathy, which was in-
dicative of metastases, on the lesser curvature of the
stomach. Physical examination revealed no specific
problems. The serum carcinoembryonic antigen (CEA)
level was 1.2 ng/ml and the carbohydrate antigen (CA)
19–9 level was 5.7 U/ml.

Gastrointestinal endoscopy revealed that the tumor
was located on the greater curvature of the stomach,
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Introduction

The 5-year survival of patients with stage IV gastric
cancer in Japan has been reported to be 16.6% [1].
Improvements in therapeutic strategies have been
strongly suggested. Most advanced gastric carcinomas
progress, or they recur with peritoneal dissemination.
Median survival time for patients with peritoneal dis-
semination after surgery is reported to be 10 months
[2,3]. S-1 (Taiho Pharmaceutical, Tokyo, Japan) is a
new anticancer drug that has been reported to have a
response rate as high as 40%–50% in advanced gastric
carcinomas. Furthermore, the response rate has been
reported to be as high as 70% in combination with
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and its macroscopic type was 3. Biopsy of the specimen
revealed the tumor was a poorly differentiated adeno-
carcinoma. Staging laparoscopy was performed on
October 25, 2002, and revealed massive peritoneal dis-
semination. Cytology of the ascites was class V.

Neoadjuvant chemotherapy

The body surface area of the patient was 1.64 m2. Two
courses of neoadjuvant chemotherapy with S-1 were
administered, at 120 mg/day for 28 days as one course,
with a 14-day interval.

As for adverse effects, the patient suffered from
grade 3 diarrhea at the end of the second course of the
chemotherapy. Abdominal CT scan revealed a remark-
able decrease in ascites and diminished peritoneal
dissemination after the two courses of neoadjuvant che-
motherapy (Fig. 1B). The sizes of the lymph nodes of
the lesser curvature had not changed.

Intraoperative findings

Laparotomy was performed on January 24, 2003
(Fig. 2). The peritoneal dissemination had disappeared

A                                          B

Fig. 1. A Abdominal computed tomography (CT) scan before chemotherapy. A small amount of ascites is collected around
the liver, and there is an infiltrative soft-tissue lesion in the peritoneal fat or on the peritoneal surface, suggesting
peritoneal dissemination around the mesentery or omentum. B Abdominal CT scan after chemotherapy. Fluid collection is not
observed in the abdominal cavity. Peritoneal dissemination is markedly diminished

A                             B

Fig. 2A,B. Intraoperative findings: peritoneal dissemination was not detected. Cytology after peritoneal lavage was class III
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macroscopically, and cytology of the peritoneal lavage
fluid was class III. There was no evidence of lymph
node swelling to indicate metastases. Total gastrectomy,
with D2 lymph node dissection, was performed. Recon-
struction of the alimentary tract was accomplished
with a Roux-en-Y anastomosis with an antecolic
loop.

Histological diagnosis

The histological diagnosis and the responses to the
neoadjuvant chemotherapy were evaluated based on
the general rules of gastric cancer study in surgery and

pathology in Japan [5]. The resected specimen is shown
in Fig. 3. The pathological diagnosis of the tumor was
mucinous adenocarcinoma of the stomach (Fig. 4A).
The number of dissected lymph nodes confirmed by
histological examination was 47. Microscopic lymph
node metastases were seen at the following lymph
nodes: one metastasis was at the left paracardial (no. 2),
two were at the lesser curvature (no. 3), and four were
at the right gastroepiploic (no. 4d) lymph node group.
His final diagnosis was as follows: gastric carcinoma,
MLU, type 3, T2(SS), P0, H0, M0, N3, cyo, stage IV.
The pathological response to chemotherapy was grade 1
(Fig. 4B).

Fig. 3. Resected specimen: a type 3
tumor was seen in the greater curvature
in the middle- to lower-third portion of
the stomach

A                                          B

Fig. 4A,B. Microscopic findings of the resected stomach. A Pathological diagnosis is mucinous adenocarcinoma of the stomach.
B Fibrotic change of the tumor tissue, caused by the chemotherapy, is observed. A H&E, 5�10; B 5�10
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Postoperative course

The patient’s postoperative course was uneventful. He
was discharged on the twentieth postoperative day.
Oral intake of uracil plus futrafur (UFT; Taiho Pharma-
ceutical, Tokyo, Japan) as adjuvant chemotherapy was
started after he was discharged, but it was discontinued
because of diarrhea. His clinical course was observed
with follow-up at an outpatient clinic, without chemo-
therapy. He has survived for more than 23 months with-
out any evidence of recurrence. Oral intake of S-1
(80 mg/day) was restarted, but diarrhea precluded this
adjuvant therapy.

Discussion

The prognosis of pathological stage IV gastric cancer
with peritoneal dissemination has been poor. However,
a change has occurred, with several clinical studies that
have shown S-1 to have a high response rate, of approxi-
mately 40%–50% [6,7]. In combination with CDDP,
S-1 was reported to have a response rate as high as 70%
for advanced gastric cancer [8]. Chemotherapy with S-1
has been considered as the first-line regimen for stage
IV gastric cancer. Furthermore, neoadjuvant chemo-
therapy with S-1 for some patients with stage IV gastric
cancer has been reported with good results [9,10]. Peri-
toneal dissemination of gastric cancer does not always
translate into an inoperable condition. Neoadjuvant
chemotherapy with S-1 has been reported to have had
remarkable effects for some patients with peritoneal
dissemination that could not otherwise have been oper-
ated curatively [8]. Yoshimizu et al. [11] reported a
patient with pathological complete remission that was
induced with preoperative chemoradiotherapy with S-1
and low-dose CDDP. Some cases of curative resection
after neoadjuvant chemotherapy with S-1 have also
been reported [12–14]. It is unclear whether a better
prognosis exists if neoadjuvant chemotherapy removes
the peritoneal dissemination macroscopically before
curative surgical resection is performed. Also, it is un-
clear whether neoadjuvant chemotherapy is superior to
adjuvant chemotherapy after surgery [8,15].

In our patient, the tumor had massive peritoneal dis-
semination, and its histological type was mainly muci-
nous gastric carcinoma. In general, this histological type
has been reported to be more advanced in stage at the
time of diagnosis, with a higher rate of peritoneal dis-
semination than nonmucinous gastric carcinomas [16–
18]. Some reports indicate no difference in prognosis
between patients with mucinous and nonmucinous gas-
tric cancer [19,20]. However, in the recent literature, the
prognosis of mucinous gastric carcinomas has been re-
ported to be worse than that of nonmucinous carcino-
mas, because of the advanced stage at diagnosis. The

5-year survival rate was reported to be 64.7% in patients
with mucinous adenocarcinoma and 75.6% in those with
nonmucinous adenocarcinoma [16,17]. Furthermore,
Hirota et al. [21] reported that mucinous gastric carci-
noma had the worst prognosis when compared with any
other histological type of gastric carcinoma. Irrespective
of these negative conditions, our patient has survived for
more than 23 months after surgery. Furthermore, the
patient has no detectable recurrence site, and has not
been receiving any anticancer agent. These findings
suggest that neoadjuvant chemotherapy with S-1 sup-
pressed the disseminated tumor cells microscopically.

For locally advanced gastric carcinomas, Allum et al.
[22] reported a British trial (the MRC [the Medical
Research Council] Adjuvant Gastric Infusional Chemo-
therapy [MAGIC] trial, EORTC) that revealed a
superior prognosis for the neoadjuvant and adjuvant
groups compared to the group with surgery alone. Lowy
et al. [23] reported that responders to neoadjuvant
chemotherapy survived longer than nonresponders.
These results suggest the possibility of a microscopic
downstaging effect of neoadjuvant chemotherapy. As
remarkable effects of S-1 for peritoneal dissemination
of gastric cancer have been reported both experimen-
tally [4] and clinically, true results with a randomized
controlled trial (RCT) are needed to understand the full
extent of the survival benefit for of S-1 gastric cancer
with peritoneal dissemination [24].

With the exception of cases such as the one presented
here, CT cannot usually diagnose minute peritoneal
dissemination precisely, even in patients with locally
advanced disease. Laparoscopic diagnosis is necessary
to identify candidates for neoadjuvant chemotherapy
whose imaging diagnosis reveals the absence of me-
tastases. Blackshaw et al. [25] reported that, in 21 of 100
patients with locally advanced gastric cancer, distant
metastases were found on laparoscopy, which were not
detected by CT. Correct staging makes it possible to
rule out patients whose surgery would be noncurative
before surgery. It also allocates patients to neoadjuvant
chemotherapies that are considered highly effective for
advanced gastric cancers.

It is most important to determine whether curative
surgery after chemotherapeutic downstaging provides a
better prognosis than curative surgery alone. We await
the results of RCTs. It is true that new anticancer agents
[26] for gastric cancer are available. However, the oral
intake of chemotherapeutic agents is desirable for the
outpatient setting so that the quality of daily living is not
restricted for an extended period of time prior to sur-
gery. In the future, better neoadjuvant strategies may
be established for advanced gastric carcinoma [27], but
at present, oral intake of S-1 alone can be considered
as one of the neoadjuvant chemotherapies for gastric
cancer with peritoneal dissemination.
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