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Brain metastases increases morbidity and mortality in cancer 
patients. They outnumber primary brain tumors by a ratio 
of 10:1 and occur in about 25% of all patients with cancer.[2] 
Conservative estimates suggest that 100,000‑170,000 new 
cases of brain metastases are diagnosed every year in the 
united states. Between 20% and 40% of all patients with 
metastatic cancer will have brain metastases at autopsy.[3]

The majority of patients who develop brain metastases have 
a known primary cancer (metachronous presentation). Most 
brain metastases originate from lung (40‑50%), breast (15‑25%), 
melanoma (5‑20%) and kidney (5‑10%).[2] No primary site of cancer 
is detected in 5‑10% of patients with brain metastases.[4] Brain 
metastases are located in the cerebral hemispheres in about 80%, 
in the cerebellum in 15% or in the brainstem in 5% of patients.[5]

In recent years, there is an apparent increase in cases of 
brain secondaries due to increasing incidence of lung cancer, 
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improved detection by more sensitive imaging techniques, 
development in anticancer treatment resulting in prolonged 
survival.[6‑8]

The clinical presentation of brain metastases is similar to any 
intracranial mass lesion and include headache (70%), seizures 
(30‑60%), cognitive impairment (30%), papilledema (8%) and 
miscellaneous focal neurological deficits.[3,9]

Advances in neuroradiology have contributed greatly to 
the diagnosis and management of patients with suspected 
neoplastic diseases of central nervous system (CNS). 
Contrast‑enhanced computed tomography (CECT) is used 
widely because of its easy accessibility and low cost. 
Contrast enhanced magnetic resonance imaging (MRI) is 
more sensitive than enhanced computed tomography (CT) 
scanning in detecting brain metastases, particularly small 
lesions or metastases situated in the posterior fossa.[10,11] MRI 
is particularly recommended for patients with an apparently 
single metastasis on a CT or for patients with limited disease 
(i.e., lung tumors) in whom the detection of asymptomatic 
brain metastases would alter the therapeutic management.[12] 
Radiographically, metastases are ring‑enhancing lesions, most 
often located at the grey‑white matter junction surrounded 
usually by significant edema. Unlike primary brain tumors, 
metastatic lesions rarely involve the corpus callosum or cross 
the midline. The radiographic appearance of brain metastases 
is non‑specific and may mimic other processes, such as 
infection. Tissue confirmation is necessary in patients even 
with a history of prior cancer, in those whose history of cancer 
is remote and in those for whom clinical or neuroimaging 
features may suggest an alternative diagnosis, such as a 
primary brain tumor. 

The purpose of this study was to analyze retrospectively 
the demographic and clinical profile of patients with brain 
metastases.

Materials and Methods

A retrospective study of 72 patients with brain metastasis 
was carried out in the Department of Radiotherapy, Institute 
of Postgraduate Medical Education and Research and SSKM 
Hospital, Kolkata from November 2010 to October 2012. 
The Institutional Ethical Committee cleared the protocol 
and the data pertaining to these patients was entered in a 
standardized case record form. These includes history; Clinical 
examination including neurological evaluation; fundoscopy 
and perimetry (in selected cases); complete blood count, 
liver and kidney function test; imaging ‑ CT/MRI scan of 
the brain and other different imaging studies (chest X‑ray 
posterior‑ anterior view, ultrasonography whole abdomen, 
CECT scan of chest, CECT scan of the abdomen and pelvis, 
CECT of the face and neck), which were done to detect the 
primary; histopathological biopsy of the primary site as well 

as intracranial SOL. A statistical analysis was performed on 
the data collected using the MedCalc version 11 software and 
the result were formulated.

Results

There were 72 patients with brain metastases between 
November 2010 and October 2012. Out of the total 72 patients 
with brain metastases majority were in 6th decade constituting 
44.44% as evidenced in Figure 1. In this study, there was 
no significant difference in distribution of sex although 
Males were slightly more in number constituting 52.78% as 
evidenced in Figure 2. There was no significant difference in 
distribution of patients according to their occupation. Majority 
of patients were day laborer constituting 29.2% followed by 
service holder and farmer each constituting 20.8% [Figure 3]. 
There was no significant difference in distribution of patients 
according to socio‑economic status by modified Kuppuswamy 
scale. Nearly 27.8% were in upper socio‑economic status and 
23.6% were in the lower socio‑economic status [Figure 4]. 
Out of total 72 patients 40.3% had bilateral involvement in 
brain. In 34.7% of patients only left side of the brain was 
involved compared with 25% of patients where only right 
side of the brain was involved [Figure 5]. In 72 patients, total 
150 metastatic lesions were found in the brain on an imaging 
study. Most of the tumor were supratentorial (97.2%) in 
location out of which parietal lobe was the most common site 
of involvement constituting 48% [Figure 6]. Only two patients 
had infratentorial brain metastasis as evidenced in Figure 7. 
Out of 72 patients 77.8% had multiple lesions and 22.2% had 
single lesion as shown in Figure 8. As observed carcinoma of 
the lung was the commonest primary that metastatizes to 
brain i.e. 51.4%, followed by breast. In 4.2% of patients, the 
primary was unknown, but they had evidence of metastases 
in lymph node/lung, which were proved on cytology/biopsy 
shown in Figure 9. In the majority of patients, histology of 
primary malignancy was adenocarcinoma constituting 38.9%. 
Squamous cell carcinoma accounts for 27.8%. In 4.2% of 
cases histology of the primary site was unknown [Figure 10]. 
Headache was the most common symptom followed by 
vomiting and neurological deficit, which was observed in 
this study [Figure 11]. At the time of detection of metastases, 
29.2% of patients had controlled primary whereas in 70.8% 
of patients, the primary disease was not controlled shown in 
Figure 12.

Discussion

Brain metastases are the most common type of intracranial 
neoplasm, with the total number outnumbering primary brain 
tumors by a ratio of 10:1 and occur in about 25% of all patients 
with cancer. Brain metastases significantly increases morbidity 
and mortality in cancer patients.[1,2] Conservative estimates 
suggest that 100,000‑170,000 new cases of brain metastases 
are diagnosed every year in the united states.[3] Treatment of 
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brain metastases is multidisciplinary with radiation forming 
the cornerstone of treatment.[13,14]

Study by Victor[15] showed that about 60% of patients 
of brain metastasis are aged between 50 and 70 years. 
Metastasis is not common in children; accounts for 6% 
of all CNS tumor in children. Leukemia accounts for most 
metastatic CNS lesions in young patients – followed by 
lymphoma, osteogenic sarcoma and rhabdomyosarcoma. 
Germ cell tumors are common in adolescents and young 
adults between 15 and 21 years. Takokura et al. viewed that 
the age of onset of brain metastases in male is 56 years 
and in females 40 years.[16] In the present study, 44.44% 

of patients were in the 6th decade and 22.22% of patients 
were in 5th decade of life; which correlates with above study. 
The incidence of brain metastasis was also uncommon up 
to 3rd decade, in the present study. Victor[15] showed that 
Although melanoma spreads to the brain more commonly 
in males than in females, gender does not affect the overall 
incidence of brain metastases. Present study showed that 
there is almost equal distribution of sex male versus female 
(52.78% vs. 47.22%).

Debnath et al.[17] showed that the highest occupational group 
were day laborers (31.43%) followed by service‑holders (22.85%) 
and farmers (20%). In our study, 29.2% of patients were 

Figure 1: Bar diagram showing age distribution of patients (P < 0.0001) Figure 2: Pie diagram showing sex distribution of patients (P = 0.7237)

Figure 3: Bar diagram showing distribution of patients according to 
their occupation (P = 0.1950)

Figure 4: Bar diagram showing distribution of patients according to 
socioeconomic status by modified Kuppuswamy scale (P = 0.3732)

Figure 5: Pie diagram showing distribution of patients according to 
brain side involved (P = 0.2748) Figure 6: Pie diagram showing distribution of site of lesion in brain
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day laborer followed by service holder and farmer both 
constituting 20.8%, which correlates with above study. There 
were no significant difference in distribution of patients 
according to socio‑economic status by modified Kuppuswamy 
scale.[18] Nearly 27.8% were in upper socioeconomic status 
and 23.6% were in the lower socio‑economic status. Debnath 
et al.[17] in their study showed that in the majority of 
patients with brain metastases histology of the primary was 
adenocarcinoma (40.00%) followed by small cell carcinoma 
of lungs (28.57%) and squamous cell carcinoma (22.86%). In 
the present study in the majority of patients histology of 
primary malignancy was adenocarcinoma constituting 38.9%. 
Squamous cell carcinoma accounts for 27.8%. In 4.2% of cases 

histology of the primary site was unknown, which correlates 
with above study.

Approximately 80% of lesions found in the cerebrum, 
15% in the cerebellum and 5% in the brainstem as opined 
by Nussbaum et al.[19] and Delattre et al.[2] In the present 
study supratentorial involvement (97.2%) was much more 
commoner than infratentorial involvement (2.8%) and of 
which parietal lobe was the commonest site of involvement 
constituting 48% of all lesions. In the present study, out of 
total 72 patients 40.3% had bilateral involvement in brain. 
In 34.7% of patients only left side of the brain was involved 
compared with 25% of patients where only right side of the 
brain was involved.

Multiple secondaries predominant over solitary metastasis, 
which was opined by Posner et al.[9] Studies using CT scan data 

Figure 7: Bar diagram showing distribution of patients according to 
location of tumour (supratentorial vs. infratentorial) (P < 0.0001)

Figure 8: Bar diagram showing type of lesion (single vs. multiple). 
(P < 0.0001)

Figure 9: Bar diagram showing site of primary giving rise to metastasis 
(P < 0.0001)

Figure 10: Bar diagram showing distribution of patients according to 
histology of primary (P = 0.0003)

Figure 11: Bar diagram showing patients with different clinical symptoms

Figure 12: Pie diagram showing controlled primary versus uncontrolled 
primary (P = 0.0006)
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indicated that metastases to the brain are multiple in more than 
50% of cases as shown by Delattre et al.[2] Recent experience 
with MRI indicates that proportion of multiple metastasis is 
higher and in the range of two‑third to three‑fourth of patients 
with brain metastases.[20] In our study, 77.8% of patients had 
multiple lesion and 22.2% had single lesion, which strongly 
correlates with above studies.

Lassman and De Angelis[21] reviewed nine studies and found 
the following variation in reported percentages of patients 
developing brain metastases for specific primary histologies: 
18‑64% (lung cancer), 2‑21% (breast cancer), 2‑12% (colorectal 
cancer), 4‑16% (melanoma), 1‑8% (kidney), 1‑10% (thyroid) 
and 1‑18% (unknown primary). In 2700 cases from the 
Memorial Sloan‑Kettering Cancer Center in New York, Victor. 
showed the distribution of primary cancers as follows: 48% 
lung, 15% breast, 9% melanoma, 1% lymphoma (mainly 
non‑Hodgkin), 3% gastrointestinal (GI) (3% colon and 
2% pancreatic), 11% genitourinary (21% kidney, 46% 
testes, 5% cervix, 5% ovary), 10% osteosarcoma, 5% 
neuroblastoma and 6% head and neck tumor.[15] According 
to Takokura et al.[16] most common primary producing brain 
metastases are ca lung (48%), carcinoma breast (25%), GI 
tract (8%), genitourinary tract (6%), melanoma (6%) and 
others (13%). In the present study, carcinoma of the lung 
was the most common primary that metastatizes to brain 
(51.4%), followed by carcinoma breast (30.6%). In 4.2% of 
patients, the primary was unknown, but they had evidence 
of metastases in lymph node/lung, which were proved on 
cytology/biopsy. Our observation also correlates with the 
above study.

Approximately 60% of patients with brain metastases have 
subacute symptoms. Symptoms are usually related to the 
location of the tumor. Clinical symptoms or presentation 
of a patient with brain metastases have been described by 
Posner et al.[18] In his series, headache was the commonest 
clinical presentation observed in 49% of patients followed by 
mental changes in 32%, focal weakness in 30% and seizures 
in 18% of patients. Victor[15] found that headache (42%) 
and seizure (21%) are the 2 most common presenting 
symptoms. In addition, 35% of patients have cognitive 
dysfunction and 30% have motor dysfunction. In present 
study Headache (66.7%) was the most common symptom 
followed by vomiting (54.16%), neurological deficit (36.11%) 
and seizure (25%).

Victor [15] showed that maximum number of  brain 
secondaries found in patients whose primary disease was 
not controlled at the time of presentation. In our study, 
at the time of detection of metastases, 29.2% of patients 
had controlled primary whereas in 70.8% of patients, the 
primary disease was not controlled, which also correlates 
with above study.
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