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Octreotide acetate enables the administration of
chemoradiotherapy, including the oral anticancer drug S-1,
in gastric cancer patients with malignant
gastrointestinal obstruction
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Abstract. Advanced gastric cancer frequently results in the
inability to ingest food or drink orally, a condition called
malignant gastrointestinal obstruction (MGO). MGO is
clinically defined as a gastrointestinal outlet obstruction
caused by a large tumor, or malignant bowel obstruction
with peritoneal dissemination. MGO impacts the quality of
life by interfering with oral intake and by causing gastroin-
testinal symptoms, such as nausea, vomiting and abdominal
pain. Octreotide acetate (OA) is an analogue of somatostatin
which has been increasingly used to relieve gastrointestinal
symptoms since it decreases the secretion of digestive juices
and increases the absorption of water and electrolytes. In
Japan, the oral anticancer drug S-1 was recently adopted as
a key chemotherapeutic agent in advanced gastric cancer;
however, its oral formulation precludes its utility in the MGO
setting. This is a pilot study of chemoradiotherapy plus OA in
gastric cancer with MGO. Patients were initially treated with
OA to control gastrointestinal symptoms. Following resolu-
tion of their symptoms, the patients received chemotherapy
with S-1 plus low-dose cisplatin and radiation. Irradiation
was targeted at the primary tumor and surrounding lesions,
including the lymph nodes. Grade 4 toxicity was observed in
only 1 patient, and no treatment-related deaths were noted.
After treatment, 3 patients achieved a partial response and
4 achieved stable disease. Of the 9 patients, 8 were able to
tolerate solid food orally and were discharged. The outcomes
of these cases suggest that OA is a useful adjunctive therapy
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that enables advanced gastric cancer patients with MGO to
receive S-1-containing chemotherapy.

Introduction

Advanced gastric cancer often results in the inability to ingest
food or drink orally, a condition called malignant gastroin-
testinal obstruction (MGO). MGO is clinically defined as a
gastrointestinal outlet obstruction (GOO) caused by a large
tumor, or malignant bowel obstruction (MBO) with peritoneal
dissemination (Fig. 1). MGO impacts the quality of life (QOL)
of patients by precluding oral intake and by causing gastroin-
testinal symptoms, such as nausea, vomiting and abdominal
pain.

MGO is a common clinical complication in patients
with advanced abdominal malignancy, due to either a large
primary tumor or intestinal involvement with peritoneal
carcinomatosis. As previously mentioned, bowel obstruction
negatively impacts QOL to a great extent by impeding oral
intake and inducing gastrointestinal symptoms. Thus, the
management of patients with MGO is a significant issue for
oncologists. Due to the poor general condition of patients with
MGO, surgical treatment, including bypass procedures, is
generally not recommended. Furthermore, the placement of a
nasogastric tube (NGT) to drain digestive secretions and other
fluids does not always result in symptom resolution or QOL
improvement in these patients due to the stress associated
with NGT placement.

Previous reports demonstrated the efficacy of pharma-
cologic therapy consisting of analgetics, antiemetics and
antisecretory drugs for patients with MGO (1). Octreotide
acetate (OA) is an analogue of somatostatin that is increas-
ingly used to relieve gastrointestinal symptoms in patients with
MGO (1-6). By means of complex endocrine mechanisms,
OA affects gastrointestinal function by reducing gastric and
intestinal secretion and bile flow (7).

Orally administered S-1, currently the most effective
chemotherapeutic agent for gastric cancer in Japan, cannot
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Figure 1. Definition of malignant bowel obstruction (MBO).

be used in patients with bowel obstruction (8-11). Previously
the authors of this study reported on a patient with highly
advanced gastric cancer with MBO, who was successfully
treated with combination chemoradiotherapy, including S-1
and OA (12). The inclusion of OA in this regimen enabled the
patient to tolerate oral S-1 chemotherapy.

This is a pilot study of advanced gastric cancer cases with
MGO successfully treated with combination chemoradio-
therapy that included S-1. Given the seriousness of MGO, the
success of the OA-containing treatment regimen is noteworthy.

Materials and methods

Chemoradiotherapy using S-1 and cisplatin. The chemora-
diotherapy regimen consisted of S-1 (Taiho Pharmaceutical
Co., Ltd, Tokyo, Japan) and cisplatin (CDDP; Randa®, Nihon
Kayaku Co., Ltd., Tokyo, Japan). S-1 was administered orally
at a dose of 80 mg/m?/day on Days 1-21, while CDDP was
infused at a dose of 6 mg/m?/day for 1 h on Days 1-5, 8-12 and
15-19. Radiation therapy (5 days/week) at 2 Gy/day was started
concurrently with chemotherapy and was repeated hourly on
Days 1-5, 8-12, 15-19 and 22-26. Irradiation was planned using
a computed tomography (CT) simulator for two rectangular
portals (anterior and left lateral) with a pair of 45°-wedge

Table I. Patient characteristics.

filters, and was targeted at the primary tumor and surrounding
lesions, including the lymph nodes. The study was approved
by the ethics committee of our hospital, and all patients gave
written informed consent.

Patient characteristics. Table 1 shows the clinicopathological
findings of the patients. Gastric cancer staging and the effects
of chemoradiotherapy were evaluated according to the criteria
of the Japanese Research Society for Gastric Cancer (13). The
mean age of the patients was 57 years (range 19-71) and there
were 7 males and 2 females. All 24 patients complained of
appetite loss and nausea caused by MGO. Due to the progres-
sion of peritoneal dissemination, 2 of 9 patients received
chemoradiotherapy after non-curative resection due to posi-
tive lavage cytology (CY1). Only 1 patient had recurrence with
peritoneal dissemination following curative surgical resection,
and that patient received chemoradiotherapy 9 months after
surgery. The analysis of the clinical response showed that
partial response (PR) or stable disease (SD) was observed in
3 and 4 patients, respectively. Of a total of 9 patients, 8 were
able to resume oral liquid or solid diet intake and were
discharged from the hospital. The median duration of OA
(Sandostatin®; Novartis Pharma K.K., Tokyo, Japan) treatment
and hospital stay was 28 days (range 7-70) and 55 days (range
44-100), respectively. The patients continued to receive outpa-
tient combination chemotherapy consisting of S-1 and CDDP,
or other drugs. Grade 4 leukocytopenia was observed in only
1 patient and grade 3 toxicities of leukocytopenia, thrombo-
cytopenia and anemia were observed in 3, 1 and 2 patients,
respectively. No grade 3 or higher non-hematological toxicity
was observed. The median survival time was 305 days.

Case reports

Case 1. A 55-year-old male presented at our hospital with
vomiting and abdominal distension. A gastrointestinal endos-
copy showed advanced gastric cancer with pyloric stenosis,
while an abdominal CT revealed lymph node metastases,
including nodes in the para-aortic region and multiple nodules
plus ascites in the pelvic cavity (Fig. 2A and B). The clinical

Case  Age/gender  Location Stage Hospital stay ~ Clinical response ~ Survival time
(days) (months)

1 68/F LD TANTHOP1MO, stage IV 47 SD 10, deceased
2 55/M LD T3N3HOPIMI1, stage IV 40 PR 21, alive

3 58/'M UM T4N3HOP1MO, stage IV 55 PR 10, deceased
4 70/M MUL T3N2HOP1M1, stage IV 42 SD 3, deceased
5 70/M UE, LD T4ANOHOP1MO, stage IV 86 PR 11, deceased
6 64/F LM T4N2HOPOMOCY 1, stage IV 55 PD 2, deceased
7 41/M UML T3N3H1P1MI, stage IV 63 PD 3, deceased
8 71/M UML T3N1HOPOMOCY 1, stage IV 39 SD 17, alive

9 19'M L rec (T2NOHOPOMOCYO, stage IB) 100 SD 8, deceased

U, upper part of stomach; M, middle part of stomach; L, lower part of stomach; E, esophagus and D, duodenum. CY 1, positive lavage cytology;
rec, recurrence after surgery; SD, stable disease; PR, partial response; PD, progressive disease.
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Figure 2. (A) Abdominal CT showed multiple lymph nodes metastases including a para-aortic region indicated by the white arrow. (B) A small amount of
ascites was present in the pelvic cavity. (C) After chemoradiotherapy, the lymph nodes showed downsizing. Clinical efficacy was evaluated as PR. (D) Ascites

disappeared after chemoradiotherapy.

diagnosis, according to the Japanese classification of gastric
carcinoma (13), was stage IV (cT3, cN3, cHO, cPl, cM1)
gastric cancer. Due to severe gastrointestinal symptoms
caused by pyloric stenosis and peritoneal dissemination, the
patient was treated with OA intravenously at 300 ug/day to
decrease bowel secretions.

After the improvement of the bowel obstruction symptoms,
the patient was able to resume the intake of water 1 day after
starting treatment with OA. After OA treatment resulted in
sufficient oral intake, chemoradiotherapy with S-1 and CDDP
commenced. Although Grade 3 leukopenia developed, it
improved following the administration of granulocyte colony-
stimulating factor (G-CSF). An abdominal CT following the
last chemoradiotherapy cycle revealed that the ascites had
almost completely disappeared and that the metastatic lymph
nodes showed a reduction in size (Fig. 2C and D). The clinical
response of the patient was determined to be PR. He was
able to resume oral intake and was discharged 6 weeks after
admission.

In a follow-up, 17 months after the initiation of treatment,
the patient's peritoneal dissemination progressed. However, he
remains on outpatient chemotherapy.

Case 2. A 58-year-old male with nausea and lower back pain
was admitted to our hospital for further evaluation. Gastro-
intestinal endoscopy showed a type 3 tumor located on the
upper and middle parts of the stomach. Abdominal CT revealed
multiple lymph node metastases, peritoneal nodules plus ascites

and a large primary tumor (Fig. 3A and B). Hydronephrosis and
acute renal dysfunction caused by the large tumor extending
into the retroperitoneum resulted in a urinary tract stent being
inserted prior to chemotherapy. In addition, to relieve gastroin-
testinal symptoms, the patient was treated with OA intravenously
at a dose of 300 pg/day to decrease bowel secretions.

Following improvement of the bowel obstruction symp-
toms, chemotherapy with half-dose S-1 (50 mg/body/day)
was initiated 2 days after starting treatment with OA. The
patient's renal dysfunction gradually improved. Subsequently,
the S-1 dose was increased to a standard dose (100 mg/
body/day), and low-dose CDDP and radiation were included.
Grade 3 leukopenia developed, which resolved following
G-CSF administration. An abdominal CT following the last
chemoradiotherapy cycle revealed that the ascites had almost
completely disappeared, and the tumor had decreased in size
(Fig. 3C and D). The patient's clinical response was deter-
mined to be PR. He was able to resume oral intake and was
discharged 8 weeks after admission.

An outpatient chemotherapy regimen was administered
consisting of S-1 and biweekly CDDP. However, the patient
succumbed to the disease 10 months after the initiation of
therapy due to progression of the peritoneal dissemination.

Discussion

MBO is defined as a clinical syndrome in which a patient
has obstructive symptoms due to the presence of carcino-
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Figure 3. (A) Abdominal CT prior to chemoradiotherapy shows the wall thickness of the stomach. (B) A large tumor comprising a primary lesion, as well as
regional lymph nodes are shown. (C) After chemoradiotherapy, the wall thickness of the stomach improved. (D) The size of the large tumor decreased. The

clinical response was evaluated as PR.

matosis associated with abdominal or pelvic malignancy.
Gastrointestinal symptoms are caused by an increase in the
distension-secretion-motor activity of the obstructed bowel
(14). As the luminal contents accumulate proximal to the
obstruction, the bowel becomes distended, and the increase
in intraluminal pressure stimulates intestinal fluid secretion,
stretching the bowel wall even further. In addition, upper
abdominal cancer, such as advanced gastric, pancreatic,
duodenal and gallbladder cancer, may produce GOO. Both
MBO and GOO are identified as MGO (Fig. 1).

Patients with MGO are usually not eligible for surgery
since they present with multiple sites of obstruction and are
generally in poor health. These patients cannot be managed
adequately by conventional antiemetics, and NGT placement
is often the only treatment option for such inoperable patients.
While NGT placement may result in symptomatic relief in
some patients with MGO, common complications occur,
including mucosal erosion and hemorrhage, esophagitis and
aspiration pneumonia.

The somatostatin analogue OA modulates gastrointestinal
function by reducing gastric acid secretion, slowing intestinal
motility, decreasing bile flow, increasing mucous production
and decreasing splanchnic blood flow (15). The inhibitory
effects of OA cause decreased water and sodium secretion by
the intestinal epithelium, thereby reducing bowel distension.
Previous reports showed that the relief of gastrointestinal

symptoms by OA contributes to the improvement of QOL in
patients with MGO (3-6).

S-1 is an oral anticancer drug that combines tegafur, a
prodrug of 5-fluorouracil (SFU), with 5-chloro-2,4-dihydro-
pyrimidine (CDHP) and potassium oxonate. S-1 has several
advantages, including its high efficacy, excellent tolerability,
low side-effect profile and the convenience of outpatient
administration (8,9). The Japan Clinical Oncology Group
(JCOQG) study (JCOG9912) reported that S-1 was well toler-
ated, with a median survival as long as that of SFU alone
(control treatment) in advanced gastric cancer (11). Therefore,
in Japan, S-1 is identified as a first-line agent for treating
unresectable, highly advanced gastric cancer. CDDP is
another key chemotherapeutic agent used for the treatment of
gastric cancer. Combination chemotherapy with CDDP and
S-1 results in high efficacy and tolerable toxicity (16-18). In
our clinical trial, radiation was added to S-1 combined with
low-dose CDDP chemotherapy to achieve additional efficacy
in patients with stage IV gastric cancer (19-21). However, the
oral formulation of S-1 prevents it from being administered to
numerous patients with MGO since they are unable to ingest
even small capsules.

The clinical application of OA is somewhat limited in
MGO since symptom relief is only temporary. However, for 4
patients described in this study, who were initially unable to
take oral S-1 due to MGO, the administration of OA relieved
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their bowel obstruction sufficiently to allow them to receive
this valuable type of adjunctive therapy. The use of OA enabled
these patients to complete an aggressive chemoradiotherapy
regimen that included S-1. After chemoradiotherapy plus OA,
patient oral intake and QOL substantially improved compared
to their pre-treatment status. Consequently, these patients
were discharged without any treatment-associated problems
or NGT placement. Thus, in gastric cancer patients with
MGO, OA appears to be useful for managing gastrointestinal
symptoms and enabling patients to receive effective treatment
for this disease, resulting in a relatively satisfactory QOL.
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