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worsening, and lead to clinical improvement. Proton 
MRS may also serve as a diagnostic tool to differentiate 
miliary brain metastases arise from different unknown 
origins. Thereby, it may reduce an extended search for 
diagnosing of a primary unknown neoplasm and number 
of diagnostic biopsies has been used for differential 
diagnosis.[11]

A histopathologic examination is important for diagnosis; 
especially in patients with primary tumor focus cannot 
be found with other studies. To our knowledge, only 17 
patients with pathologically proven diagnosis of miliary 
brain metastases have been reported until now.[1,6] The 
most common histological type was adenocarcinoma 
where, lung was the most common primary site of origin.

Thyroid transcription factor-1 (TTF-1) is a tissue-specific 
transcription factor which is expressed by epithelial cells 
in the thyroid and the lung. TTF-1 is a very sensitive 
and specific marker to document the pulmonary 
origin of an adenocarcinoma. The combinations of 
CK7 positive/CK 20 negative immunophenotype along 
with TTF-1 immunoreactivity were highly specific 
for primary pulmonary adenocarcinoma. In our case, 
immunohistochemical examination showed that 
neoplastic cells were positive for cytokeratin 7 and TTF-
1 whereas cytokeratin 20 and surfactant were negative. 
Depending on the immunohistochemical findings, lung 
was considered to be a possible primary site of origin and 
moderately or poorly differentiated adenocarcinoma of 
the lung was considered as histological subtype.

The clinical, radiological and pathological features of 
miliary metastatic tumors have not been clarified yet, 
and there are no definite data on the stages and spread 
phases of the lesions in the brain. Despite the advances 
in technical equipment and medical knowledge the 
differential diagnosis of miliary metastatic brain tumors 
is difficult. Distinguishing non-neoplastic lesions from 
neoplastic lesions are extremely important because a 

misdiagnosis can lead to unwarranted neurosurgery 
and exposure to toxic chemotherapy or potentially 
harmful brain irradiation. Nowadays, the pathological 
examinations of the tissue samples are still the gold 
standard for the diagnosis of miliary brain metastasis. 
However, proton MRS may contribute to make a 
differential diagnosis.
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In this issue of Journal of Neuroscience in Rural Practice, 
Kahveci R et al,[1] present a rare report of 52-year-old male 
patient with “Miliary brain metastases from an occult 
lung Adenocarcinoma ” who died within one month 
following palliative whole brain radiation. I would like 
to take this opportunity to discuss the recent advances in 

the management of Miliary brain metastases from Lung 
Adenocarcinoma.

Miliary brain metastases remain a diagnostic challenge 
mimicking central nervous system parasitosis. Miliary 
brain metastases are rare and correspond to CNS 
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metastases with a hematogenous perivascular spread 
without intraparenchymal invasion and focal edema. [2,  3] 
Initial symptoms of the military brain metastases are 
diverse and may include cerebellar syndrome, motor or 
sensory defects, cognitive impairment and disorientation 
followed by unconsciousness.[2, 4] The rising incidence 
is most likely to be related to several factors including 
neuro-imaging facilities, an ageing population and 
better systemic treatment for the primary disease.[5]

The location of the brain metastases is of great interest 
and probably reflects the biologic dissemination of 
the metastatic seeds in area of borderline vascular 
supply. About 85% of brain metastases are found in the 
cerebral hemispheres, usually at the watershed areas 
between the middle and posterior cerebral arteries, 
10-15% in the cerebellum and 3% in the brain stem. 
Miliary brain metastases however, are found in the 
perivascular Virchow-Robin(VR) spaces, subpial space 
and subcortical white matter and pial sheath plays an 
important role in their development.[6]

The histological diagnosis of metastases in most cases is 
adenocarcinoma from a lung primary. Motoi et al,[7] have 
reported that epidermal growth factor receptor (EGFR) 
mutations are frequent in adenocarcinoma of the papillary 
type. These mutations are associated with sensitivity to 
EGFR TKI (tyrosine kinase inhibitors) gefitinib therapy 
and are usually located at Exon 19 and 21. 

The MRI scanning with gadolinium enhancement is the 
most sensitive imaging modality because of multiplanar 
imaging capabilities, superior tissue contrast, and 
elimination of bony artefacts. Iguchi et  al,[4] describe 
multiple enhancing miliary nodules in the cerebral 
cortex, basal ganglia, thalamus, cerebellum, and 
brainstem after MRI scanning using Gd-DTPA. Ribeiro 
et al,[8] however, recorded the presence of tumoral micro 
nodules spreading into the perivascular Virchow-
robin (VR) spaces, parenchyma, as well as meninges, 
without constituting a tumoral mass as a characteristic 
feature of miliary metastases. The authors suggested 
that MRI using gadolinium was able to reproduce the 
pathological features of this uncommon pattern of 
cerebral dissemination in the VR perivascular spaces. 
CT brain is usually normal in miliary metastases or 
shows oedema of the brain.

Sekine et al,[3] evaluated the correlation between non-
small cell lung cancer patients with brain metastases and 
epidermal growth factor receptor (EGFR) mutations on 
molecular studies, as well as the radiological findings. 
They found that patients with Exon 19 deletion have 
more, multiple small brain tumors with smaller 

peritumoral brain oedema on MRI scanning. A regular 
evaluation with Brain MRI was recommended by 
the authors regardless of the presence of neurologic 
symptoms in this group of patients. 

The management of patients with cerebral metastasis 
should involve a multi-disciplinary team with 
contribution from neurosurgeons, clinical/radiation 
Oncologists, palliative care physicians, specialist nurses 
and neuro-radiologists. The benefits of loco regional 
control as a means to potentially prolong overall survival 
must be balanced against patient quality of life and 
neurological function.[9]

Given the poor prognosis for patients with brain 
metastases and median overall survival 7 months,[10] 
careful selection of suitable patients for treatment of 
brain metastases is essential to avoid unnecessary 
risk to those unlikely to benefit from aggressive local 
treatment. Clinical and functional status, histology and 
primary disease control and imaging features should 
all contribute to clinical decision making. Local therapy 
should depend on the number, the size, and the site of 
brain metastases. 

Sperduto et al,[10] report that patients with more than 
3 brain metastases and non-small cell lung cancer as a 
primary have poor prognosis with a median survival of 
3-6 months. The patient in this report was 52-year-old 
with multiple brain metastases and presumably KPS <70 
and no information regarding extra cranial metastases 
would have had a disease specific graded prognostic 
assessment score (DS GPA score) of 1.0 with a median 
survival of 3(2.6-3.8) months.

Major areas of investigation should include a) Improving 
the outcome of whole brain radiation by adding new 
radio sensitizers; b) Using methods to reduce the 
potential neurotoxicity of the treatment such as IMRT 
with avoidance of hippocampus and sub ependymal 
areas and c) Assessing the possibility of synchronous 
boost treatment to multiple target areas with whole 
brain radiation.[11] Accumulation of the knowledge about 
specific pattern of brain metastases will help approach to 
individual management. It is recommended that opinion 
should be taken from centers with more experience in 
management including diagnostic capabilities so that 
unnecessary invasive investigations, surgical interventions 
with increased morbidity and mortality can be avoided. 
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