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Background: Metastasis of gastric carcinoma to the brain is very uncommon. At The University
of Texas M. D. Anderson Cancer Center (M. D. Anderson), less than 1% of patients with primary
gastric carcinoma are found to have brain metastases. Little has been published regarding the
evaluation and treatment of these patients. The purpose of this study was to review our experience
with gastric cancer metastatic to the brain and to describe the efficacy of the treatment used.

Methods: Between 1957 and 1997, a total of 218,690 patients were seen for evaluation of
malignant tumors at M. D. Anderson. Of these patients, 3320 (1.5%) had a diagnosis of gastric
cancer; however, only 24 patients (0.7%) were found to have brain metastases on imaging studies
or at autopsy. We performed a retrospective review of these 24 patients and divided them into three
groups on the basis of the treatment they received.

Results:Group 1 included patients who received steroids alone (16 mg of dexamethasone, daily).
Group 2 patients received 3000 cGy of whole-brain radiation therapy (WBRT) delivered in 10
fractions in addition to steroids. Group 3 patients were managed with surgical resection, WBRT, and
steroids. There were 18 male and 6 female patients, with a median age of 53 years. The most
common presenting symptoms were weakness, difficulty with balance, and headache. Of the 19
patients diagnosed antemortem, 11 patients developed neurological symptoms after the primary
diagnosis of gastric carcinoma, whereas 8 patients developed neurological symptoms before the
diagnosis of gastric cancer. Forty-five percent of patients had a single brain metastasis, whereas 55%
had multiple lesions. All patients had systemic disease, with bone, liver, and lung involvement seen
in 46%, 42%, and 29%, respectively. Nineteen of 24 patients received treatment after diagnosis of
brain metastases. Four patients received steroids only (group 1), 11 patients received WBRT and
steroids (group 2), and 4 patients were treated with surgery, WBRT, and steroids (group 3). Median
survival was approximately 2 months for patients in groups 1 and 2, whereas group 3 patients had
a median survival of slightly greater than 1 year.

Conclusions:Our results suggest that the overall prognosis of patients with brain metastases from
gastric cancer is extremely poor (median survival, 9 weeks). WBRT, as an adjuvant to steroid
treatment, was not effective in improving outcome in our series. In selected patients, most of whom
were relatively young and had less advanced systemic disease, surgical resection followed by
WBRT was associated with relatively long survival times (median survival, 54 weeks).
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Gastric cancer represents a worldwide health concern.
For 1996, the World Health Organization reported that
gastric cancer was the second most commonly occurring
cancer.1 There were approximately 1,015,000 new cases

diagnosed, worldwide, producing 776,000 deaths during
the same period.1 In the United States, the American
Cancer Society estimated that 22,600 new cases of gas-
tric carcinoma would be diagnosed in 1998 with 13,700
resultant deaths.2 This high mortality rate may reflect the
difficulty in diagnosing gastric cancer before the patient
develops advanced metastatic disease.3 Stomach cancer
may follow a complex course that involves metastasis to
the brain, although this does not occur as commonly as
with other cancers such as lung or breast carcinoma.4,5

The purpose of this study was to review our past expe-
rience with brain metastases from gastric cancer and to
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evaluate the efficacy of various treatment modalities in
terms of neurological status and overall survival.

MATERIALS AND METHODS

During a 40-year period (March 1, 1957, to August 31,
1997), 3320 patients were treated for gastric cancer at
The University of Texas M. D. Anderson Cancer Center
(M. D. Anderson), and 24 of these patients were found to
have brain metastases. A retrospective review of the
patients’ charts was performed to determine important
clinical characteristics and to evaluate the role of various
treatment options. Data were collected on patient demo-
graphics, clinical presentation, diagnosis, clinical course,
treatment, and outcome.

The patients in this study were divided into three
groups on the basis of the treatment they received (Table
1). Group 1 patients received steroids alone (16 mg of
dexamethasone, daily). Group 2 patients received 3000
cGy of whole-brain radiation therapy (WBRT) delivered
in 10 fractions, in addition to steroids. Group 3 patients
were managed with surgical resection, WBRT, and ste-
roids. The outcome of treatment was assessed by com-
paring the neurological status of each patient before
treatment with his posttreatment neurological status 1
month after initiation of therapy. Survival time was de-
fined as the interval between the diagnosis of brain
metastasis and the time of death and was assessed using
the Kaplan-Meier method.6

RESULTS

Clinical Characteristics
Twenty-four patients with histologically verified gas-

tric cancer were diagnosed as having brain metastases
between March 1, 1957, and August 31, 1997. Patholog-
ical examination demonstrated adenocarcinoma in 23
patients and leiomyosarcoma in one patient. There were
18 men (15 Caucasian, 3 Hispanic) and 6 women (4
Caucasian, 1 Hispanic, and 1 black). The patients ranged
in age from 31 to 78 years, with a median age of 53
years. Patient characteristics are summarized in Table 2.

Sufficient information was available to determine the
location of the primary tumor in 19 patients. The major-

ity of these patients were diagnosed by endoscopic bi-
opsy. Ten patients were diagnosed with a primary tumor
confined to the proximal stomach, four patients were
found to have a primary tumor located in the mid stom-
ach, and one patient had a primary tumor in the distal
stomach. Two patients had a tumor located in both the
proximal and mid stomach. One patient had adenocarci-
noma in both the mid and distal stomach, and one patient
had linitis plastica. Treatment of the primary tumor con-
sisted of chemotherapy in all patients but one, radiation
therapy in eight patients, and gastric resection in 10
patients.

Nineteen patients presented with neurological
symptoms during the course of their disease, with
eight of them presenting before the diagnosis of their
primary cancer. The most common presenting symp-
toms were weakness (67%), headache (42%), balance/
gait abnormalities (42%), and nausea/emesis (38%).
Less common findings were papilledema (13%) and
seizures (8%). The interval between the diagnosis of
the primary gastric tumor and the onset of neurologi-
cal symptoms was determined for 11 patients (mean, 9
months; range, 1–23 months). The interval was not
determined for the others, either because they devel-
oped neurological symptoms before the diagnosis of
their primary tumor (eight patients) or because they
did not exhibit neurological symptoms before death
(five patients).

The diagnosis of brain metastasis was made by com-
puted tomography (CT) or magnetic resonance imaging
studies in 15 patients, electroencephalography and brain
scintigraphy in four patients, and at autopsy in five
patients. Tumor location was determined in 22 patients.
Fourteen patients had supratentorial lesions, three pa-
tients had infratentorial lesions, and five patients had
both supratentorial and infratentorial lesions. The num-
ber of lesions was determined in 20 patients. Nine pa-
tients had a single lesion, whereas 11 had multiple le-
sions. Five of the 15 patients who had undergone
imaging studies had brain tumors with surrounding
edema, three patients had tumors producing a midline
shift, and three had hydrocephalus.

Twenty-one patients were diagnosed as having sys-
temic illness before death. Systemic illness was deter-
mined by the following procedures: abdominal CT scan-
ning, bone scintigraphy, exploratory laparotomy, and
biopsy. The other three patients were found to have
systemic disease at autopsy. The most common sites of
metastases in these patients were bone (46%), liver
(42%), and lungs (29%).

TABLE 1. Treatment groups of patients with brain
metastases from gastric cancer

Patient group Treatment

Group 1 Steroids only
Group 2 WBRT and steroids
Group 3 Surgical resection, WBRT, and steroids

WBRT, whole-brain radiation therapy.
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Treatment
Overall, the outcome of patients with brain metastases

from gastric cancer was poor. Five patients were deter-
mined to have brain metastases at autopsy, whereas 19
patients were diagnosed as having them before death.
The median survival time determined for these 19 pa-
tients was 2.4 months (range, 5 days to 19.2 months)
after diagnosis, as shown in Fig. 1. The cause of death
was documented for 14 patients. Twelve patients died as
a result of progressive disease at the primary site or from
complications owing to metastasis, whereas two patients
died as a consequence of metastatic brain disease.

Four patients were treated with steroids alone. Their
survival times ranged from 1 to 11 weeks (median, 7
weeks). Two patients were alive at the time of their
1-month follow-up appointment; both patients were neu-
rologically unchanged relative to their preoperative sta-
tus.

Eleven patients received 3000 cGy of whole-brain
radiation delivered in 10 fractions, in conjunction with
corticosteroids. Their survival times ranged from 1 to 21
weeks (median, 9 weeks). Of the eight patients alive at 1
month after treatment, one patient was neurologically
improved, five patients were unchanged, and two pa-
tients were neurologically worse. Of the two patients
who had deteriorated, one had a repeat CT scan of the
head that revealed no change in the tumor size, and the
other patient’s CT scan demonstrated additional metas-
tases relative to the number seen at the onset of treat-
ment.

All four patients in the surgical group underwent gross
total resection of their brain metastases in addition to

receiving 3000 cGy of whole-brain radiation and ste-
roids. One patient from the surgical group left the coun-
try subsequent to neurological evaluation 1 month after
surgery and was lost to follow-up thereafter. The remain-
ing three patients lived for 22, 54, and 83 weeks (median,
54 weeks). At 1 month postoperatively, three patients
showed improved neurological status, whereas that of the
remaining patient was unchanged. Pre- and postoperative
magnetic resonance images demonstrating gross total
resection of a patient’s metastatic lesion are shown in
Fig. 2.

A comparison of the patients in treatment groups 1, 2,
and 3 revealed mean ages of 58, 54, and 44 years,
respectively. The majority of patients who had multiple
metastases (9 of 11) were treated with radiation and
steroids, but one patient with multiple lesions underwent
surgery, and another such patient received no treatment.
Systemic disease was present in all patients, although
there was a trend toward less extensive disease in pa-
tients who underwent surgical resection.

DISCUSSION

Brain metastasis from gastric cancer is extremely rare.
At M. D. Anderson, only 24 of 3320 patients with gastric
cancer were found to have brain metastases during a
40-year period. Even this small number may be an over-
estimate of the incidence of brain metastases in this
disease because of the unique pattern of referrals. In the
United States, the overall survival rate for patients who
are diagnosed with gastric cancer is quite low because
the majority of gastric cancers are detected at an ad-
vanced stage. The overall 5-year survival rate is 17% and
ranges from 2% (when associated with distant metasta-
ses) to 55% (when confined to the stomach).7 Patients
who do not receive either surgery or chemotherapy for
their primary disease, presumably because of advanced
disease status, have a median survival of 1–6 months,
depending on the extent of their systemic disease.8,9

The location of the primary tumor and the distribution
of metastases may provide some insight into the disease
process. Studies from previous decades have reported
that the majority of gastric tumors arise in the distal
stomach,10 although in the United States there has been a
trend toward the occurrence of more proximal lesions
during the past 20 years. Our series, which covered a
40-year period beginning in 1957, revealed that the ma-
jority of patients with brain metastases had primary le-
sions located in the proximal stomach. The relevance of
our observing a high percentage of proximal stomach
lesions is not clear; however, it has been reported that
patients with tumors of the proximal stomach have a

FIG. 1. Kaplan-Meier estimate of survival for 19 patients diagnosed
antemortem as having brain metastases from gastric carcinoma. Sur-
vival time was measured from the date of diagnosis of brain metastasis.
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poorer prognosis relative to patients with tumors located
in the mid and distal stomach.10,11

Brain metastasis from gastric cancer is a late event in
the disease’s clinical course, and the low median survival
after the diagnosis of brain metastasis is consistent with
this.12 All patients in our study had systemic cancer,
either before death or at autopsy. It has previously been
reported that the most common sites of metastases of
gastric cancer are the liver, lungs, and bones.13 Metasta-
ses to the liver were found in 42% of our patients,
making it by far the most common single organ affected,
followed by metastases to the lungs in 29% of patients.
This distribution of metastases is consistent with a path
of metastasis through the portal veins from the stomach
to the liver, proceeding to the lungs, and then to the
brain. However, bone metastases were found in 46% of
our patients, including five patients who had vertebral
body metastases. This finding suggests the existence of

an alternative route of metastasis that may bypass the
portal circulation, possibly with hematogenous spreading
of the tumors through Batson’s vertebral plexus.

The evaluation of treatment did not provide encourag-
ing data. Only four patients (three from the surgical
group and one who received WBRT and steroids) dis-
played any improvement in their neurological condition
after treatment of their brain metastases. The use of
WBRT in conjunction with steroids did not increase
survival relative to those patients who were treated with
steroids alone. This response to radiotherapy is consid-
erably poorer than the response seen with most other
primary tumors that metastasize to the brain.4,14

The surgical group was the only group to experience a
significant increase in survival relative to the other
groups. Selection bias may have contributed to the in-
creased survival of this group of patients. The small
sample size here precludes a multivariate analysis; how-

FIG. 2. Pre- and postoperative T1-weighted, gadolinium-enhanced magnetic resonance images of a patient who underwent resection of a right
posterior frontal metastasis from gastric carcinoma. Preoperative axial, coronal, and sagittal images are shown in theupper row. Postoperative study
(lower row) demonstrates gross total excision of the tumor. After surgery, the patient’s left-sided weakness improved considerably.
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ever, it is likely that the younger mean age and less
extensive systemic disease seen in the patients who un-
derwent surgery played a role in their improved outcome.

In patients with brain metastases from gastric carci-
noma, it appears that no currently available treatment
regimen is likely to produce long-term survival or yield
a greatly improved neurological status. We must, there-
fore, conclude that current treatments are largely pallia-
tive.8,9 Although selection bias of surgical candidates
obscures the true value of surgical resection of metastatic
lesions, when a patient’s condition is favorable to sur-
gery, this is likely to be the best palliation available.
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