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Preliminary trial of surgery after chemotherapy for
advanced gastric cancer with peritoneal dissemination
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Abstract. Systemic chemotherapy is the key treatment for
patients presenting with advanced gastric cancer with perito-
neal dissemination. In certain cases, adjuvant surgery following
systemic chemotherapy may result in improved long-term
survival. This study aimed to evaluate the efficacy of adjuvant
surgery following response to chemotherapy for advanced
gastric cancer with peritoneal dissemination. The study
included 13 patients with a diagnosis of advanced gastric cancer
with peritoneal dissemination. Of the 13 patients, 5 patients
underwent surgery after the peritoneal dissemination was
eradicated following systemic chemotherapy (group S), while
the remaining 8 patients continued to receive systemic chemo-
therapy due to persistent peritoneal dissemination (group C).
All 13 patients underwent treatment between October 2008 and
February 2011. The chemotherapy regimen included cis-diam-
minedichloride platinum plus S-1 (an oral fluoropyrimidine) or
docetaxel plus S-1 for all patients. The median overall survival
time of the 13 patients was 660 days. The survival time did
not differ with patient response to chemotherapy. The median
survival time of the patients in group S was 794 days, which
was significantly higher than that of the patients in group C
(505 days; p<0.05). One- and 2-year survival was observed in
100 and 60% of patients, respectively, in group S, and 66.7 and
0% of patients in group C. In conclusion, adjuvant surgery led
to longer survival in patients having advanced gastric cancer
with peritoneal dissemination, which was eradicated following
systemic chemotherapy.

Introduction

The prevalence of gastric cancer is higher in East Asia, Eastern
Europe, and Central and South America compared to other
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countries. Worldwide, gastric cancer ranks second among all
causes of mortality from cancer, with approximately 7,000,000
deaths confirmed annually (1). In Japan, it is one of the most
frequent causes of cancer mortality, despite notable advances
in diagnosis and treatment (2). Outcomes are extremely poor
in patients with unresectable gastric cancer, whose median
survival time ranges from 3 to 5 months even with the best
supportive care (3,4). Numerous randomized controlled trials
of various treatment regimens were previously reported,
including trials of 5-fluorouracil, doxorubicin and mito-
mycin (5), epirubicin and cis-diamminedichloride platinum
(CDDP) in combination with a continuous infusion of 5-fluo-
rouracil (6), and 5-fluorouracil and CDDP (7). However, the
trials documented median survival times of less than 1 year.
Recently, two randomized controlled trials were reported from
Japan (8.,9). One was the Japanese Clinical Oncology Group
9912 trial, which demonstrated S-1 (an oral fluoropyrimidine)
to be superior to the continuous infusion of 5-fluorouracil with
respect to overall survival (OS). The other was the SPIRITS
trial, which identified CDDP plus S-1 as the standard chemo-
therapy regimen for advanced or recurrent gastric cancer in
Japan (8).

The treatment of gastric cancer with docetaxel, either as a
monotherapy (10) or in combination with other agents (11-13),
has shown promising results. In addition, phase I and II studies
of combination therapy with docetaxel plus S-1 have been
performed for patients with advanced or recurrent gastric cancer
(14,15). Recently, phase III studies were reported at the 2011
Gastrointestinal Cancers Symposium co-sponsored by the
American Society of Clinical Oncology (16).

Systemic chemotherapy is the standard choice of treatment
for patients with stage IV gastric cancer. In certain cases, combi-
nation chemotherapy (CDDP or docetaxel plus S-1) results in
long-term survival and, in selected cases, adjuvant surgery may
result in improved long-term survival. Surgical resection has
been classified as curative (no evidence of remaining disease
following surgery; group S). Systemic chemotherapy was
continued for those patients in whom laparoscopy or imaging
results revealed non-curative surgery (group C).

This study therefore aimed to evaluate the efficacy of surgery
or continued chemotherapy in patients with advanced gastric
cancer with peritoneal dissemination, following response
to initial chemotherapy.
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Table I. The characteristics of patients with advanced gastric cancer with peritoneal dissemination (group S).
Case Age Gender Clinical stage Regimen No. of cycles Response Surgical
no. before surgery curability
T N M P(CY)
1 59 F 3 2 0 1 TXT+S-1 2 SD RO
2 68 M 3 2 0 1 TXT+S-1 5 SD RO
3 59 F 3 1 0 1 TXT+S-1 10 PR RO
4 57 M 3 1 0 1 CDDP+S-1 4 PR RO
5 65 M 4 1 0 1 CDDP+S-1 4 PR RO
TXT, docetaxel; CDDP, cis-diamminedichloride platinum; SD, stable disease; PR, partial response; R0, no residual tumor.
Table II. The characteristics of patients with advanced gastric cancer with peritoneal dissemination (group C).
Case Age Gender Clinical stage Regimen No. of cycles Response Surgery
no. on Ist line on Ist line
T N M P(CY)
1 38 M 3 1 0 1 TXT+S-1 3 SD No
2 57 M 3 2 0 1 TXT+S-1 12 PR No
3 42 F 4 0 0 1 TXT+S-1 3 SD No
4 53 F 3 2 0 1 TXT+S-1 7 PR No
5 41 M 3 2 0 1 CDDP+S-1 3 PD No
6 61 M 3 2 1 1 CDDP+S-1 4 PD No
7 71 F 4 2 0 1 CDDP+S-1 1 SD No
8 39 M 3 2 0 1 CDDP+S-1 6 PR No

TXT, docetaxel; CDDP, cis-diamminedichloride platinum; SD, stable disease; PR, partial response; PD, progressive disease.

Materials and methods

Patients. The study included 13 patients with advanced
gastric cancer with peritoneal dissemination treated between
October 2008 and March 2011 at the Hiroshima Red Cross
Hospital, Japan. Initially, all 13 patients were diagnosed with
unresectable advanced gastric cancer. Five patients under-
went curative gastrectomies following the disappearance of
peritoneal dissemination in response to chemotherapy with
CDDP plus S-1 or docetaxel plus S-1 (group S). The remaining
8 patients with persistent peritoneal dissemination continued to
receive systemic chemotherapy (group C).

Treatment regimen. For the S-1 and CDDP regimen, S-1
(80 mg/m?) was administered orally for 3 weeks, followed by a
drug-free interval of 2 weeks. CDDP (60 mg/m?) was diluted in
500 ml 0.9% saline and administered as a 2-h infusion on day 8
after the hydration of each cycle (i.e., every 5 weeks). For the
docetaxel and S-1 regimen, S-1 (80 mg/m?) was administered
orally for 2 weeks, followed by a drug-free interval of 1 week.
Docetaxel (40 mg/m?) was diluted in 100 ml 0.9% saline and
administered as a 1-h infusion on day 1 of each cycle (i.e., every
3 weeks).

Responses were classified on the basis of the guidelines of
the Response Evaluation Criteria in Solid Tumors (RECIST)

(17) and the Japanese Gastric Cancer Association (18). To assess
responses, the tumor area was measured every 4-6 weeks on
a 5-mm slice computed tomography scan for all measurable
lesions. Toxicity was graded on the basis of the Common
Terminology Criteria for Advanced Events version 3.0 (19).
Informed consent was received from all patients.

Indications for adjuvant surgery. The indications for cura-
tive resection were anticipated on the basis of the response to
chemotherapy. Such indications included the absence of distant
metastases, such as peritoneal dissemination, extensive lymph
node metastases or lung metastases. Surgery was undertaken
after laparoscopy confirmed the disappearance of the nodules
of peritoneal dissemination. CDDP plus S-1, docetaxel plus
S-1,0r S-1 alone was planned for the 5 patients until recurrence
or for 1 year after surgery.

Results

Patient characteristics. The characteristics of patients in
groups S and C are shown in Tables I and II, respectively. The
median age of patients in group S was 61.6 years, while that of
patients in group C was 50.3 years.

The 5 cases shown in Table I (group S) underwent curative
resection following the disappearance of peritoneal dissemi-
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Figure 1. Overall survival time of all 13 patients is shown. The median
survival time was 660 days.
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Figure 2. Comparison between overall survival with partial response (PR),
stable disease (SD) and progressive disease (PD). The survival curve of
patients with PR (thick curve), SD (thin curve) and PD (dotted curve) is shown.

nation in response to systemic chemotherapy. The median
duration of preoperative chemotherapy was 4.6 months
per patient (range, 6-30 weeks). Patients were assessed for
their response following surgery. No cases demonstrated a
complete response (CR) or progressive disease (PD), while
3 (60%) demonstrated a partial response (PR) and 2 (40%)
demonstrated stable disease (SD). One of the 5 (20%) patients
developed pancreatic fistula following surgery. At a median
follow-up of 664 days, the median duration of OS was
794 days in these patients.

The 8 cases shown in Table II (group C) received systemic
chemotherapy without surgery. The median duration of first-line
chemotherapy was 4.5 months per patient (range, 5-30 weeks),
following which patients were assessed for their response. No
case of CR was observed, while PR was observed in 3 cases
(37.5%), SD in 3 (37.5%) and PD in 2 (25.0%). At a median
follow-up of 376 days, the median duration of OS was 505 days
in these patients.

Comparison of OS in patients with various responses. The
survival time of the patients is shown in Fig. 1. The median
was 660 days, at a median follow-up of 524 days. The survival
time of patients with PR did not differ from that of patients
with SD or PD (Fig. 2).
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Figure 3. The survival curve of patients in groups S (dotted curve) and C
(thick curve) is shown. The median survival times in groups S and C were
794 and 505 days, respectively.
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Figure 4. The relapse-free survival (RFS) in group S is shown. The median
RFS was 294 days. Day 1 is defined as the day of surgery.

Comparison of OS between patients in groups S and C. The
median survival time of patients in group S was 794 days,
which was significantly longer than that in group C (505 days,
Fig. 3, p<0.05). One- and 2-year survival was observed in 100
and 60% of patients, respectively, in group S, and 66.7 and 0%
of patients, respectively, in group C. In group S, relapse-free
survival (RFS) was 294 days (Fig. 4).

Discussion

Various treatment regimens for advanced or recurrent gastric
cancer have been developed (5,6,9) and have improved patient
survival. In Japan, the combination of docetaxel plus S-1 or
CDDP plus S-1 is effective as a first-line chemotherapy for
advanced or recurrent gastric cancer. In the SPIRITS and
STAT studies, the median survival times were reported to
be 13.0 and 12.8 months, respectively, and the median time
to tumor progression was 5.0 and 5.3 months, respectively
(9,16). Although advances in chemotherapy have resulted
in improved long-term survival, a number of patients have
required alternative or adjuvant treatments or a reduction
in dose levels due to drug resistance or adverse effects. The
patients were usually administered another regimen in such
cases (second- or third-line).
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Although chemotherapy is the standard treatment for unre-
sectable advanced gastric cancer, it may prove inadequate in
certain cases. In particular, advanced gastric cancer with perito-
neal dissemination has a poor prognosis. The actual rate of CR
with S-1-based combination chemotherapy has been found to
be relatively low (8,15,20,21). Peritoneal dissemination is the
greatest barrier to an improved prognosis for advanced gastric
cancer. In this study, peritoneal dissemination disappeared
macroscopically in 5 cases following systemic chemotherapy.
However, this disappearance may have been temporary and
macroscopic. Therefore, while systemic chemotherapy may
have been effective at that time, it may have been insufficient
to prevent the recurrence of peritoneal dissemination at a
later date.

Curative surgery should be undertaken after a reduction
in tumor size, and before the appearance of drug resistance.
In this study, the average duration of preoperative chemo-
therapy was 4.5 months. It is difficult to evaluate the period
of preoperative chemotherapy due to the small sample size.
However, the duration of preoperative systemic chemotherapy
using docetaxel plus S-1 or CDDP plus S-1 may indicate time
to progression for advanced gastric cancer (5-5.3 months).

In this study, the survival time of patients with peritoneal
dissemination who underwent surgery following preoperative
chemotherapy was significantly longer than that of patients
treated with chemotherapy alone. However, the effects of
surgery with combined chemotherapy such as CDDP plus
S-1 or docetaxel plus S-1 were weaker than expected, with an
RFS of only 9.4 months. Recently, Suzuki et al reported that
the effect of adjuvant surgery on stage IV gastric cancer was
weaker in cases with peritoneal dissemination than in cases
with lymph node or liver metastases (22).

The ACTS-GC trial advocated adjuvant chemotherapy
following curative resection of advanced gastric cancer.
Therefore, patients were administered S-1 for 1 year following
curative resection of stage II and III gastric cancer according
to the Japanese Classification. The 5 cases in this study
were administered CDDP plus S-1, docetaxel plus S-1 or
S-1 alone following surgery. However, 2 of these patients
were not administered the combined chemotherapy for more
than 3 months. In the ACTS-GC trial, 66.4% of patients
were administered S-1 alone for 1 year (23). Kodera et al
demonstrated that CDDP plus S-1 was extremely toxic as a
postoperative treatment (24). Considering these results, it is
difficult to prescribe post-gastrectomy combination chemo-
therapy for Japanese gastric cancer patients. To improve the
prognosis of gastric cancer with peritoneal dissemination,
strong combined preoperative chemotherapy (for example,
docetaxel and CDDP plus S-1) (25) should be administered
rather than postoperative combination chemotherapy with
docetaxel plus S-1 or CDDP plus S-1.

This study aimed to evaluate the efficacy of adjuvant
surgery following an initial response to systemic chemotherapy
for advanced gastric cancer with peritoneal dissemination.
The OS of patients was prolonged following curative surgery.
To prove the efficacy of adjuvant surgery, a randomized
controlled study with a larger sample of patients is necessary.
A number of obstacles remain to be addressed, including the
selection of combination drugs, the timing of adjuvant surgery,
and the selection of postoperative chemotherapy.
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