Carcinomatous Encephalitis (Miliary Metastases): Lack of Contrast
Enhancement
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Summary: Carcinomatous encephalitis is a rare form of brain
metastasis in which there is diffuse miliary spread of punctate
tumor nodules in a perivascular distribution. In this case, these
tiny tumor nodules were seen throughout the cortical and basal
gangliar gray matter only on T2-weighted images. Contrastenhanced CT and Tl -weighted MR images did not demonstrate
these tumor nodules.
Index terms: Encephalitis; Brain neoplasms, metastatic; Brain
neoplasms magnetic resonance; Brain neoplasms, computed
tomog raphy

Case Report
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Cerebrospinal fluid cultures and cytology were negative.
She became progressively less responsive and died on the
14th hospital day.
Admission CT brain scan with intravenous contrast was
normal (Fig. lA). Tl-weighted magnetic resonance (MR)
images without and with gadolinium enhancement revealed
no abnormalities (Figs. 1B and 1C). However, T2-weighted
images reveal innumerable punctate areas of increased
signal diffuse throughout the gray matter of the basal
ganglia and cerebral cortex (Figs. 2A-2C).
At autopsy , the lungs and liver were free of tumor.
There was no viable tumor in the 1Oth thoracic vertebral
body or in the left posterior ribs. On gross brain examination , there were diffuse pebblelike foci of tumor metastasis
studding the gray matter of the cortex and basal ganglia
(Fig. 3A). On microscopic examination, there were nests
of loosely cohesive small cells with scant cytoplasm and
enlarged angulated hyperchromatic nuclei {Fig. 36) . The
miliary tumor nodules were noted throughout the gray
matter and at the gray-white matter junction , in a predominate perivascular distribution. The white matter itself was
spared. There was neither edema nor glial reaction. The
leptomeninges were entirely free of tumor metastasis.

Discussion
Up to 40 % of brain neoplasms in adults are
metastatic (1). The primary malignancies usually
implicated are lung, breast, melanoma , kidney,
stomach , and prostate. Most brain metastases are
macroscopic parenchymal masses with surrounding edema and occur at the gray-white matter
junction. Carcinomatous encephalitis is a term
that was originated by Madow and Alpers in 1951
(2) to describe a diffuse perivascular distribution
of tumor cells producing innumerable tiny tumor
nodules. Carcinomatous encephalitis is usually
associated with lung carcinoma. The patients
rna present with disorientation and confusion .
The lack of focal neurologic signs may lead the
clinician to search for a metabolic or toxic en-
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Fig. 1. A , CT scan with contrast enhancement is normal.
Band C, Axial T1-weighted (700/120/ 1) (TR/ TE/excitations) images with and without gadolinium enhancem en t are unremarkable.
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Fig. 2. Axial T2-weighted images (2800/ 70/ 1) demonstrate a diffuse m iliary pattern of T2 prolongation involving gray matter of the
basal ganglia and cortex .

cephalopathy (3). MR imaging in this case demonstrated throughout the central gray matter a
unique miliary pattern of T2 prolongation that
initially was thought to be artifact. On close
inspection, nodules are seen throughout the cortical and subcortical gray matter. The findings
are atypical for any other disease process and
may be specific for carcinomatous encephalitis.
This case is unique also because there was no
leptomeningeal involvement. A similar case has
been previously described in the imaging litera-

ture (4). That case demonstrated contrast enhancement on CT scannin g and a diffuse miliary
pattern of increased signal on T2-weighted images sim ilar to our case. Gadolinium was not
available.
Prior to MR imaging, delayed double-dose contrast-enhanced CT scanning w as considered to
be the optimal m ethod for evaluation of CN S
metastatic disease (5). MR has proven to be more
sensitive than CT in the detection of CN S pathology (6). MR with gadolinium enhancement
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Fig. 3. Pa thologic specimen ca rcinom atous encephalitis.
A , Gross specimen of cerebral
hem isphere shows pebbleli ke tumor
studd ing throughout the gray matter
(arrows). White matter and leptom eninges are spared .
B, M icroscopi c section reveals
nests of metasta tic small cell ca rcinoma in the gray m atter (arrows) .

has fu rther improved lesion detection especially
for metastatic disease (7 - 10) .
Our case is more unusual in that there was no
contrast enhancement on either CT or MR. The
lack of enhancement and the absence of residual
neoplasm in the lung, liver, and skeleton at autopsy suggest that both the chemotherapeutic
agent and gadolinium failed to cross an intact
blood-brain barrier. Besides demonstrating a rare
form of intracranial metastatic carcinoma , this
case also reemphasizes the need for careful scrutin y of T2-weighted images to exclude brain metastases in patients presenting with confusional
states.
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