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Abstract- A set of one hundred and twenty nine patients with known primary malignancy and suspected
brain metastasis was reviewed in present study. The patients were selected among patients presented to the
MRI section of Imam Khomeini Hospital or a private MRI center in Tabriz (Iran). Primary tumor site, clinical
manifestations, number and site of lesions were identified in this patient population. The primary tumor site
was breast in 55 patients (42.6%), followed by lung (40.3%), kidney (7.7%), colorectal (4.6%), lymphoma
(3.1%) and melanoma (1.5%). Most patients were presented with features of increased intracranial pressure
(headaches and vomiting), seizures and focal neurologic signs. Single brain metastasis occurred in 16.3% of
patients, while multiple lesions accounted for 83.7% of patients. Ninety seven patients had supratentorial
metastases (75.2%). Twenty cases (15.5%) had metastases in both compartments. Infratentorial lesions were
observed only in twelve patients (9.3%).
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Introduction
In patients with cancer brain metastasis occur in 10 to
30% of adults and 6 to 10% of children (1,2). American
cancer society estimated that 170,000 cancer patients
develop brain metastases each year in the United States
(3). Recent estimates are as high as 200,000 cases with
brain metastases per year in the United States alone (4).
Significant morbidity and mortality owing to
neurological complications were seen in these patients.
It appears that patients with more than three intracranial
metastases usually have a short life. It is therefore
important to define the exact number of these lesions.
Magnetic resonance imaging (MRI) has the ability to
detect small brain metastases (5). To the best of our
knowledge, there are a few MRI based studies on
frequency of brain metastasis among Iranian patients
with cancer. The purpose of the present study was to
evaluate the primary site of tumor, clinical
manifestations as well as number and site of the brain
metastases in a set of patients from East Azarbyjan
Province (Iran).

Material and Methods
Over a five-year period (2002-2007) one hundred and
twenty nine consecutive cases of known primary

malignancy with suspected brain metastases who
presented to MRI section of Imam Khomeini Hospital or
a private MRI center in Tabriz were reviewed. Imam
Khomeini Hospital is a referral center and more than
80% of the patients with malignant disease from Tabriz
are referred to this center. Patients with following types
of malignant disease were included: breast cancer, lung
cancer, colorectal cancer, renal carcinoma, systemic
lymphoma and melanoma. The data were collected by
review of medical records including all available MRI
reports. Data were analyzed as regards to the presence of
clinical manifestations (headaches, vomiting, seizures,
hemiparesis), location of primary tumor, number and
site of lesions.

Results
Breast and lung cancer were over denoted as primary
tumors occurring in enrolled cases (breast cancer in fifty
five cases (42.6%), lung cancer in fifty two patients
(40.3%), followed by renal cancer in ten cases (7.7%),
colorectal cancer in six patients (4.6%), lymphoma in
four cases (3.1%), and melanoma in 2 patients (1.5%).
The predominant clinical presentations included
headaches in one hundred cases (77.5%), vomiting in
forty five cases (34.9%), seizures in 25 patients (19.4%).
Single lesion was observed in twenty one cases (16.3%)
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while multiple brain metastases occurred in one hundred
and eight patients (83.7%). Ninety seven patients had
supratentorial metastases (75.2%), twenty cases (15.5%)
had metastatic lesions in both compartments and only
twelve patients (9.3%) exhibited infratentorial
metastases. Eighty patients had metastatic lesions in the
right cerebral hemisphere (62.0%). Only 20 cases
showed metastatic lesions in the left cerebral
hemisphere.

Discussion
Brain metastasis usually indicates advanced stage of
disease progression and is the most common finding in
patients with cancer and neurological complications.
Brain metastasis occurs in approximately 20-40% of
patients with systemic malignant disease (6). It is known
that almost 50% of brain neoplasms are metastatic.
Brain metastasis is associated with high mortality and
morbidity. The most common mechanism of metastasis
to brain is through hematogenous spreading of
malignant cells (7). Brain metastases have a tendency to
place under the grey-white matter junction or at the
watershed areas (7). Contrast-enhanced MRI is more
sensitive than CT for detecting brain metastasis (5,8-9).
The incidence of brain metastases appears to be
increasing, due to either improved detection of small
metastasis by MRI or improved systemic therapy
(8,9,11). According to medical literature, the most
common primary tumors in adults are carcinomas (lung,
breast, kidney and colorectal) and melanoma. In
children, the most common causes of brain metastases
are sarcomas, neuroblastoma and germ cell tumors (1215). The present study showed that breast and lung
cancers were the most common tumors followed by
renal, colorectal, lymphoma, and melanoma in our
patient population.
Approximately eighty percent of brain metastases are
located in the cerebral hemispheres (16). Our study
showed greater frequency of brain metastasis in the
cerebral hemispheres (75.2%) and more than 1/3 of
patients suffered from supratentorial metastases.
Headaches, vomiting, neurological symptoms were
predominant clinical presentation in this study.
Colorectal metastasis to brain was accounted for 4.6% of
patients with brain metastasis. This is interesting since
colorectal carcinoma is known to invade the central
nervous system in rare cases (13).
The terms single brain metastasis describes a single
cerebral lesion and solitary brain metastasis refers to
relatively rare occurrence of a single brain metastasis
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that is the only known site of metastatic cancer in the
body. (18). Brain metastases from breast cancer are
often single, in contrast with malignant melanoma and
lung cancers which have a greater tendency to produce
multiple lesions (11,16). In present study 16.3% of
metastatic lesions were single, with greater tendency
towards patients with breast cancer (71.4%). This is
consistent with the ability of MR imaging in detection of
small single brain metastases.
In conclusion, the frequency of brain metastases in
this study was highest in patients with breast cancer
followed by patients with lung carcinoma, renal
carcinoma, colorectal cancer, systemic lymphoma and
melanoma.
A better understanding of different primary cancers
may lead to a more effective treatment. If the patient has
a known primary cancer, the combination of clinical
symptoms and the appearance of a secondary brain
lesion on the MRI is usually enough evidence for a
diagnosis. However, it is important to bear in mind that
there are many other possible reasons for a secondary
lesion to present itself on MRI (such as brain abscess,
demyelinating lesions and stroke).
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