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Conversion therapy of gastric cancer with massive
malignant ascites and ovarian metastases by
systemic and intraperitoneal chemotherapy
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Abstract. Intravenous and intraperitoneal paclitaxel with S-1
is showing promising results in gastric cancer with peritoneal
metastases. We herein report a successful conversion of
unresectable to resectable disease using combination chemo-
therapy with trastuzumab. The patient was a 39-year-old
woman with human epidermal growth factor receptor 2-posi-
tive gastric cancer with peritoneal, pulmonary and bilateral
ovarian metastases. After 6 cycles of S-1 plus cisplatin with
trastuzumab, followed by 15 cycles of intravenous and intra-
peritoneal paclitaxel with S-1 and trastuzumab, the pulmonary
and peritoneal metastases exhibited complete response and no
evidence of malignancy was found on diagnostic laparoscopy.
We performed metastasectomy of the bilateral sizeable ovaries,
followed by total gastrectomy. The patient had no recurrence
for 16 months after the gastrectomy. Therefore, satisfactory
response to systemic and intraperitoneal chemotherapy may
convert unresectable to resectable disease, and primary tumor
resection with ovarian metastasectomy may prolong survival.
This combination chemotherapy has the potential of becoming
a conversion therapy for gastric cancer with peritoneal metas-
tases, even if ascites and ovarian metastases are extensive.

Introduction

Gastric cancer with peritoneal metastases has a poor prog-
nosis (1). S-1 plus cisplatin is widely administered for metastatic
or unresectable gastric cancer and is considered to be the stan-
dard first-line regimen in Japan (2). Recently, intravenous (IV)
and intraperitoneal (IP) administration of paclitaxel (PTX)
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with S-1 is showing promising results for gastric cancer with
peritoneal metastases (3). However, it remains unclear whether
conversion of unresectable gastric cancer to resectable disease
is possible with this combination chemotherapy. We herein
present a case of a successful conversion therapy using a
combination of systemic and IP chemotherapy, followed by
ovarian metastasectomy and primary tumor resection.

Case report

A 39-year old woman presented with abdominal distention
and pain. The patient was diagnosed with advanced gastric
cancer with pulmonary metastases, massive malignant ascites
and bilateral ovarian metastases (Fig. 1A). Gastrointestinal
endoscopy revealed a Borrmann type IV tumor and the biopsy
revealed poorly differentiated adenocarcinoma overexpressing
the human epidermal growth factor receptor 2 (HER-2)
protein (3+) (Fig. 2). Triweekly SPT therapy was administered,
which consisted of oral S-1,1V cisplatin and I'V trastuzumab (4).
After 2 cycles of the therapy, computed tomography (CT) and
gastrointestinal endoscopy revealed disappearance of the
malignant ascites and complete response of the pulmonary
metastases (Fig. 1B). After an additional 4 cycles of the SPT
therapy, diagnostic laparoscopy was conducted. As residual
peritoneal metastases were found, a peritoneal access device
was implanted in the right lower abdomen wall and a catheter
was placed in the pelvic cavity (Fig. 3A). Therapy was then
switched to IV and IP PTX with S-1 and trastuzumab. The
regimen was as follows: S-1 80 mg/m?/day for 14 consecu-
tive days followed by 7 days of rest, IV PTX at 50 mg/m?
and IP PTX at 20 mg/m? on days 1 and 8, and triweekly IV
trastuzumab at the standard dose on day 1. Gastrointestinal
endoscopy and CT after 11 cycles of this combination chemo-
therapy confirmed no progression of the primary lesion and
metastatic disease (Fig. 1C). Secondary laparoscopy revealed
multiple white nodules without evidence of malignancy and
peritoneal lavage cytology was negative. Bilateral ovarian
metastasectomy was conducted in order to prevent ovarian
torsion due to the extensive metastases. The pathological
examination revealed residual ovarian metastatic disease with
overexpression of the HER-2 protein (3+) (Fig. 4). Following
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Figure 1. Abdominal computed tomography showing the efficacy of chemotherapy. (A) Massive malignant ascites and bilateral ovarian metastases were
present prior to chemotherapy. (B) After 5 months of S-1, cisplatin and trastuzumab therapy, the malignant ascites disappeared. (C) After 8 months of therapy
with intravenous and intraperitoneal paclitaxel with S-1 and trastuzumab, the malignant ascites had disappeared, whereas the bilateral extensive ovarian

metastases persisted (arrows).

Figure 2. Gastrointestinal endoscopic findings prior to chemotherapy. A
Borrmann type I'V tumor occupied a large part of the lesser curvature of the
gastric body. The tumor reached the gastric cardia.

ovariectomy, 4 additional cycles of the systemic and IP
chemotherapy were administered. As no obvious non-curative
factors were identified, laparoscopic total gastrectomy was
performed after pathologically re-confirming disappearance
of the peritoneal metastases and negative peritoneal lavage
cytology (Fig. 3B). The postoperative course was uneventful.
The final diagnosis revealed minute residual tumor
cell nests at the primary site (stomach) with overexpression
of HER-2 (3+) (Fig. 5). The pathological diagnosis was as
follows: U, Less, ypIype4, por2, ypI'2, sci, INFc, 1y0, vO, ypNO
(0/41), pPMO (12 mm), pDMO (147 mm), histological grade 2
according to the Third Edition of Japanese Classification of
Gastric Carcinoma (5). The patient continued the combination
chemotherapy with S-1 and IP PTX (changed from the original
IV and IP paclitaxel) with trastuzumab for 1 year after the
gastrectomy, suffering mild adverse effects, such as low-grade
anorexia. Chemotherapy was then discontinued according to
the patient’s wishes, and the patient developed no recurrence

Figure 3. Findings of diagnostic laparoscopy after each chemotherapy cycle.
(A) After 5 months of S-1 plus cisplatin with trastuzumab, several residual
white nodules in the peritoneum were pathologically diagnosed as peritoneal
metastases. (B) After switching to intravenous and intraperitoneal paclitaxel
with S-1 and trastuzumab, these nodules became fibrotic, without evidence
of malignancy.
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Figure 4. Microscopic findings of ovarian metastases. Extensive metastases from gastric cancer persisted after 5 months of S-1 plus cisplatin with trastuzumab,
followed by 8 months of intravenous and intraperitoneal paclitaxel with S-1 and trastuzumab. Hematoxylin and eosin staining; magnification, x100.

A-B.C-

Figure 5. (A) Macroscopic and (B and C) microscopic findings of the stomach after chemotherapy. Only a few residual cancer cell nests remained in the
submucosal layer (arrows). (B and C) Hematoxylin and eosin staining; magnification: B x100 and C, x400.

for 16 months from the gastrectomy and 33 months from diag-
nosis. However, 4 months after discontinuing chemotherapy,
isolated para-aortic lymph node recurrence was detected.

Discussion

Based on this case, two important clinical issues must be
discussed: First, a satisfactory response to systemic and IP
chemotherapy may convert unresectable gastric cancer with
peritoneal metastases to resectable disease. Primary tumor
resection and ovarian metastasectomy may prolong patient
survival if the combination chemotherapy is sufficiently effec-
tive and there are no unresectable metastases.

The disease responded well to systemic and IP chemo-
therapy and was converted from unresectable to resectable. The
ability of IP PTX to maintain a high concentration for prolonged
periods of time contributed to the high antitumor effect against
peritoneal metastases, and the tumor responded well to the drug

combination of IV and IP PTX with S-1 and trastuzumab. A
phase II trial demonstrated that IV and IP PTX with S-1 were
well-tolerated and highly effective in gastric cancer patients
with peritoneal metastases (3). The 1-year overall survival rate
was 77%, and malignant ascites disappeared or was reduced in
15 of 22 (68%) patients. PTX is an effective agent for gastric
cancer, with a relatively good response of diffuse-type adeno-
carcinoma, which accounts for the majority of peritoneal
metastases of this disease (6). IP administration of PTX was
developed to reinforce the drug effect on peritoneal metas-
tases (7). This is accomplished by allowing PTX to act directly
on nodules at a high concentration. When PTX is administered
IP, it is absorbed slowly due to its high molecular weight and
lipophilic properties. IP PTX is also considered to have a mild
toxicity profile (7,8). IP administration of PTX has been used
together with systemic chemotherapy for peritoneal metastases
of ovarian cancer, where it has demonstrated significant survival
benefits (9). Additionally, S-1 is an oral 5-FU agent that has been
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shown to be non-inferior to infusional 5-FU in terms of overall
survival in Japanese patients with metastatic gastric cancer;
furthermore, trastuzumab in combination with standard cyto-
toxic chemotherapy for this disease improved overall survival
for patients with HER2-positive disease (10,11). The tumor
responded well to the combination of IV and IP PTX with S-1
and trastuzumab. This combination chemotherapy was able to
convert unresectable to resectable disease; however, its viability
has not been sufficiently confirmed. Conversion therapy was
originally well-established in colon cancer management (12);
in gastric cancer, it was recently considered beneficial in some
cases with effective chemotherapy and negative peritoneal
washing cytology (13). If peritoneal metastases are controlled
well over a long time period, primary tumor resection appears to
prolong survival. In fact, almost all peritoneal metastases in this
case visibly disappeared with this combination chemotherapy.

The second clinical issue is that primary tumor resection
and ovarian metastasectomy may prolong survival in gastric
cancer patients with peritoneal metastases if systemic and IP
chemotherapy is sufficiently effective without unresectable
metastases. Kitayama et al suggested criteria for primary
tumor resection with IV and IP PTX with S-1 in gastric
cancer (14). The criteria are as follows: i) No distant metastases
except in the peritoneal area, including the ovarys; ii) negative
peritoneal cytology; and iii) metastatic nodules in the perito-
neal cavity visibly reduced or controlled. Of the 64 patients
with severe peritoneal metastases and ascites, gastrectomy
was performed in 34 patients. The median survival time of
the gastrectomized patients was 26.4 months, whereas that
of the 30 patients who did not undergo gastrectomy was
12.1 months. Other retrospective studies demonstrated that
gastrectomy and metastasectomy, including ovariectomy, may
improve survival (15,16). Peng et al reported that gastrectomy
and absence of ascites were the two independent prognostic
factors associated with longer survival in gastric cancer (16).
In addition, for colorectal cancer with peritoneal metastases,
the presence of ovarian metastases did not affect prognosis
in patients undergoing complete cytoreductive surgery with
IP chemotherapy (17). Removing microscopic residual tumor
is the expected effect of the surgery. In a mouse model, IP
PTX penetrates only 100-200 ym under the surface of the
disseminated tumor, and its effect against massive metastases
is limited (18,19). Moreover, although IV and IP PTX with S-1
was highly effective, grade 2 and 3 histological response was
only obtained in 7 (21%) and 1 (3%) patients, respectively (14).
Surgical resection of extensive residual disease is required
to achieve a disease-free status, as pathological complete
response in gastric cancer is rare, even with highly effective
chemotherapy. If systemic and IP chemotherapy effectively
control peritoneal metastases over a long period of time,
primary tumor resection and ovarian metastasectomy appear
to prolong survival.

In summary, satisfactory response to IV and IP PTX with
S-1 and trastuzumab was able to convert unresectable gastric
cancer with peritoneal metastases to resectable disease, and
primary tumor resection with ovarian metastasectomy may
also prolong survival in such patients. This combination
chemotherapy has the potential to become a conversion therapy
for gastric cancer with peritoneal metastases, even if ascites
and ovarian metastases are extensive. As the optimal surgical
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procedure has not yet been determined in such patients, further
investigation is required to determine the optimal treatment
strategy for gastric cancer with peritoneal metastases.
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