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Organ failure by metastasis is relatively uncommon as a
cause of death, and brain metastasis itself rarely causes
death. Generally, the prognosis of patients with meta-
static brain tumors is much poorer than that of patients
with recurrence in other organs, and the cases of me-
tastasis from gastric cancer are no exception. Many
patients die soon after diagnosis, or they suddenly lose
consciousness and are alter found to have metastasis at
autopsy. Brain metastasis of gastrointestinal cancer is
infrequent, and metastasis of gastric cancer is also rela-
tively rate.1–3

Many studies on brain metastasis from gastric cancer
are in the form of case reports.4–9 We have so far treated
three patients who developed a solitary brain metastasis
after a gastrectomy, and we were able to prolong their
life by resecting the metastatic lesion. These three cases
and another eight cases of brain metastasis are reviewed
in this study.

Patients and Methods

Patients

The subjects of this study consisted of 11 patients with
brain metastasis of gastric cancer treated at our depart-
ment over the past 18 years from January 1980 to the
end of 1998. They accounted for 0.47% of the total of
2322 cases of gastric cancer treated during the same
period at our department.

Methods

The clinicopathological features of all cases were ana-
lyzed based on their medical records. The cumulative
survival rates were calculated by the Kaplan-Meier
method and the difference in survival rates was ana-
lyzed by the log-rank test. For all statistical analyses,
StatView Version 5.0 software (SAS Institute, Cary,

Abstract: Brain metastasis from cancers of the gastrointestinal
tract is uncommon; brain metastasis from gastric cancer is rare
and its incidence is low. Brain metastasis of gastric cancer is
often difficult to treat and is resectable in only a few cases. We
have treated three patients who had a solitary brain metastasis
after a gastrectomy. These three cases are reviewed along with
eight other previously reported cases of brain metastasis
to clarify the clinicopathological features and to suggest
guidelines for patients with metastatic brain tumors. The clini-
copathological features of 11 cases of brain metastasis were
analyzed. For comparison purposes, the 11 cases were clas-
sified into three groups as follows: a resection group, a
chemoradiotherapy group, and a nontreatment group. All the
patients had advanced gastric cancer of stage III or more. The
resection group had the most survivors, and survival rates
decreased in the order of the resection group, the chemora-
diotherapy group, and the nontreatment group. There was
a statistically significant difference between the resection
group and the nontreatment group (P 5 0.0177). Aggressive
multidisciplinary treatment, including a resection, for brain
metastasis should improve the quality of life and prolong life
expectancy.
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Introduction

Gastric cancer mostly recurs as peritoneal metastasis. It
often recurs in multiple organs and few metastatic le-
sions are resected. Brain metastasis is often multiple
and simultaneous with metastases to other organs, and a
resection is uncommon. Most gastric cancer patients
with metastasis develop cachexia with peritoneal carci-
nomatosis and usually die of multiple organ failure.

Reprint requests to: Y. Kasakura
(Received for publication on Aug. 5, 1999; accepted on Jan. 7,
2000)



NC, USA) was used, and a P value of less than 0.05 was
considered to be statistically significant. The histo-
pathological types and classifications were based on the
general rules specified in the Japanese Classification of
Gastric Carcinoma published by the Japanese Gastric
Cancer Association.10

Results

Clinicopathological Characteristics

There were nine male and two female patients ranging
in age from 38 to 75 years (mean age, 54.6 years). Mac-
roscopically, eight cases had type 3 cancers and three
had type 4. In addition, eight cases were histologically
differentiated while three were undifferentiated. The
differentiated type included well- and moderately dif-
ferentiated adenocarcinoma; the undifferentiated type
included poorly differentiated adenocarcinoma and
signet-ring cell carcinoma.

All primary lesions of gastric cancer were resected
except for one case. All patients had advanced cancer at
stage III or more. In six of the ten resected cases, the
curability of resection was C (definite residual disease),
while in four cases the curability was B (no residual
disease but a low probability of cure). Four of the six
cases with a curability C resection had a positive surgi-
cal margin while the other two cases had liver metasta-
sis. The interval between surgery for the primary lesion
and the diagnosis of brain metastasis was less than 1
year in eight cases and over 1 year in three. In seven of
the eight patients who developed brain metastasis
within 1 year, either surgery resulted in curability C, or
the tumor was unresected. In all cases, the diagnosis of
brain metastasis was made by a computed tomography
(CT) scan after the appearance of cerebral symptoms
(headache, mental symptoms, migraine, etc.). Brain
metastasis was multiple in seven cases and solitary in
four. The curability of resection in all four cases with
solitary metastasis was B, and three of them had an
interval of more than 1 year between surgery and the
occurrence of brain metastasis. One case was compli-
cated by an intracranial hemorrhage.

Three cases were treated with radiotherapy (whole
brain irradiation and gamma-knife), one case with soli-
tary metastasis had gamma-knife therapy, and another
case received systemic chemotherapy, while four cases
could not receive any treatment because of their poor
general condition. Metastatic brain lesions could be
resected in three cases; two of them received systemic
chemotherapy as postoperative adjuvant therapy while
the other received radiotherapy.

All the clinicopathological characteristics of indi-
vidual cases are summarized in Table 1.T
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Report of a Case Who Underwent a Resection of Brain
Metastasis (Case 7)

A 59-year-old male patient with cancer in the remnant
stomach underwent a total gastrectomy achieving a cur-
ability B resection. Histological examination of the can-
cer revealed poorly differentiated adenocarcinoma with
invasion into the subserosa with N2 disease (metastasis
to the group 2 lymph nodes), but no metastasis to group
3 lymph nodes. He developed para-aortic lymph node
metastasis 11 months after surgery, and then 1 month
later a solitary metastasis was also discovered in the
cerebellum (Fig. 1). As the patient was experiencing
headache, nausea, and other symptoms due to cerebral
compression, a resection of the brain metastasis was
performed (Fig. 2). He received postoperative systemic
chemotherapy with a combination of 5-fluorouracil,
cisplatir, etoposide, and leucovorin. He died of recur-

rent brain metastasis with bleeding 3.5 months after the
brain surgery.

Survival

Nine patients died within 6 months after the diagnosis
of brain metastasis, five of them within 1 month of diag-
nosis. The longest duration of survival was 7 months
after brain surgery. The 50% survival and mean survival
of all 11 cases were 1.3 and 2.7 months, respectively. The
11 cases with brain metastasis were classified into three
groups as follows, and between-group comparisons
were performed: a resection group (three cases), a che-
moradiotherapy group (four cases), and a nontreatment
group (four cases). The survival rates decreased in the
order of the resection group, the chemoradiotherapy
group, and the nontreatment group. The outcome of
the resection group was better than that of the
nontreatment group (P 5 0.0177) (Fig. 3).

Discussion

According to the Japanese statistics for brain tumors,1

metastatic brain tumors account for 13% of all brain
tumors. The primary cancer is most often located in the
lung, followed by the breast and the gastrointestinal
organs. Metastasis to the central nervous system from
gastric cancer is mostly lymphogenous and occurs as
meningioma, and metastasis to the cerebral paren-
chyma, which is generally thought to be via the arterial
blood flow, is rare.11 Brain metastasis is most frequent
for malignant melanoma (90%), malignant chorioepi-
thelioma (60%), lung cancer (20%), breast cancer
(16%), renal cancer (13%), and thyroid cancer (9%).
Clinically, brain metastasis of gastric cancer has only
been described in about 0.5%–5% of cases.1,12,13 In a
review of autopsies involving carcinomas, intracerebral
metastases were found in 8.3% of all cases of gastric
cancer.3 Gastric cancer ranks high as a primary site of
metastatic brain tumors, but only because of the large
absolute number of patients with gastric cancer. Brain
metastasis of gastric cancer occurred in 0.41% of our
cases, and these findings are generally similar to the
figures in other reports.

In line with other studies,4–7 all patients in this study
had advanced cancer; early postoperative brain me-
tastasis was observed in six cases of curability C resec-
tion and one case where no resection of the primary
tumor was possible.

A number of reports have described that in many
cases (about 50%), gastric cancer with brain metastasis
was of a histologically undifferentiated type.14–16 In this
study, however, the proportion of the differentiated
type was as high as 72.7%. Since brain metastasis occurs

Fig. 1. Plain computed tomography image of the head (pre-
operative). A marked tumor with a high-density area and a
peritumoral low-density area in the cerebellum (arrows) is
observed
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more often in colorectal cancer than in gastric cancer in
the United States and Europe,17 it appears that the inci-
dence of brain metastasis increases in proportion to the
absolute number of patients. The ratio of the differenti-
ated type to the undifferentiated type in all of our gas-
tric cancer cases was about one to one, whereas that in
advanced cases was about one to two, and undifferenti-
ated type occurred more commonly. From these results,
the incidence of brain metastasis should have been
higher in the undifferentiated type. However, since all
of the cases included in this study were diagnosed by
head CT, it seems likely that a large number of patients
apparently died before brain metastasis was diagnosed.
In other words, the diagnosis of brain metastasis seems

to be made in most cases only after the appearance of
some cerebral symptoms.

A case of brain metastasis from submucosal gastric
carcinoma has been reported,8 but this patient had
stage IV cancer accompanied by liver metastasis. Most
of the reported patients with brain metastasis, including
ours, had stage III or more advanced cancer, all of
them had lymphovascular invasion or lymph node
metastasis, and many also had metastases to other
organs. It is difficult to predict brain metastasis, but
patients with lymph node metastasis, lymphovas-
cular invasion, or metastases to other organs should
be monitored carefully in order to detect brain
metastasis.4–7,9

a b

Fig. 2. a Primary lesion of the stom-
ach. b Metastatic lesion of the brain.
Histologically, the primary lesion of
the stomach and the metastatic lesion
of the brain were both poorly differen-
tiated tubular adenocarcinoma (H&E,
3200)

Fig. 3. Survival curves after the diag-
nosis of brain metastasis. *P 5
0.0177; **P 5 0.2210; ***P 5 0.2210
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Stortebecker18 reported that the most frequent
initial symptoms of brain metastasis are headache,
mental symptoms, migraine, vision disorder, and
Jackson epilepsy, in that order. The same initial symp-
toms were also observed in our patients. We used CT
scanning to diagnoses all of our patients with brain me-
tastasis. One was found to have an intracranial he-
matoma around the metastatic lesion, while the other
ten typically had marked edema around the metastatic
lesions.

The selected treatment for metastatic brain tumor
depends on whether the metastasis is solitary or mul-
tiple. Patients with a solitary metastasis are treated
mainly by a resection, and radiotherapy and chemo-
therapy are the main options for treatment of multiple
metastases. Sixty to 70 percent of metastatic lesions are
generally believed to be multiple.19,20 Cases of solitary
metastasis are few and, even if metastatic brain lesions
are operable, a resection cannot be performed in many
patients because of their poor general condition.
Yamamoto et al.21 suggested that, to be suitable for
surgery, metastatic brain tumors should satisfy some of
the following requirements: (1) a single metastatic
lesion in the brain, or if multiple, the lesions should
be resectable by a single surgical intervention; (2) a
metastatic lesion located in an operable site; (3) no
metastasis to any other organs; (4) a good general con-
dition of the patient. In eight of our patients, the meta-
static brain lesions were multiple and the tumor was
found to have already metastasized to the lymph nodes
or other organs at the time of diagnosis. As these pa-
tients were at the terminal stage of cancer and in poor
general condition, they were inoperable. The three
cases resected in the present study satisfied the above
requirements. Two cases were found to have abdominal
lymph node metastasis, but a resection of brain metasta-
sis was performed in order to improve their quality of
life.

Metastatic brain tumors are accompanied by hemor-
rhages in some cases. Fujita et al.22 and Mandybur23

reported that metastatic brain tumors were complicated
by intracranial hemorrhages in 4% and 14% of all cases,
respectively. An intracranial hemorrhage is not fre-
quent, but it may cause a sudden derangement of con-
sciousness.22 Many patients with this complication die
soon after diagnosis, as we experienced in one patient
(case 2).

The prognosis of metastatic brain tumors is generally
poor.9,19,24,25 Harr and Patterson19 reported a mean post-
operative survival of 6 months. Kobayashi et al.24 re-
ported that, in resected cases, a 3-month survival was
61.5% and 6-month survival was 41.0%. The mean
survival of our three patients was 5.4 months after a
resection of the metastatic brain lesion. Survival was
prolonged in one patient, who returned to his normal

lifestyle without any critical neurological deficits until
intra-abdominal recurrence. One study reported that all
patients with nonresected metastatic brain tumors died
within 2 months.25 The eight nonresected patients in our
study died within 3 months after the diagnosis of brain
metastasis.

In this study, we followed 11 cases of brain metastasis
of gastric cancer with discouraging outcomes. However,
one report described a long-surviving patient who
received chemotherapy (FT-207, ACNU) and radio-
therapy (60Co) and lived for 23 months after a diagnosis
of brain metastasis.26

In our study, the resection group had a better progno-
sis than the nontreatment group. One of the factors
resposible may have been that the nontreatment group
could not receive systemic chemotherapy because of
their poor general condition.

Conclusions

Brain metastasis of gastric cancer is often difficult
to treat and it is also rarely resectable. Aggressive
multidisciplinary treatment involving surgery, chemo-
therapy, and radiotherapy is required for both resect-
able and unresectable cases. The results of this study
indicate that a resection of the metastatic lesions both
prolongs life while also improving the quality of life.
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