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Brainstem Involvement With Mycosis Fungoides:
An Unusual Central Nervous System Complication

Raquel del Carpio-O’Donovan and Carolyn Freeman

Summary: Changes in the brainstem were demonstrated
with MR imaging in a patient with mycosis fungoides.
Previous reports of CNS involvement in this rare disease
have not had similar findings.

We report a case with changes in the midbrain and
pons in a patient in whom cranial nerve signs devel-
oped 2 years after the initial diagnosis of mycosis
fungoides (MF), in the absence of systemic involve-
ment elsewhere. Pathologic examination revealed tu-
moral invasion of numerous vessels but no infiltrative
neoplastic process. The area of abnormal signal in-
tensity in the brainstem in this case is indicative of
ischemia rather than tumoral involvement.

MF is a form of cutaneous T-cell lymphoma that
usually occurs in patients older than 50 years. MF is a
rare disease, occurring with an incidence of 4.2 cases
per million population in the United States (1). MF
infrequently involves the CNS. At autopsy, 10% is the
rate quoted; however, clinical manifestations are even
less frequent than this (2). Involvement of the CNS is
observed an average of 3–5 years from initial diagnosis
(3), and it typically occurs in patients with advanced
infiltration in other organs. In the patient in this report,
MF had been diagnosed 2 years before neurologic man-
ifestations appeared; MR images showed brainstem ab-
normalities. Her skin manifestations were fairly well
controlled after local radiation therapy and interferon
administration, and she did not have systemic manifes-
tations of the disease.

Case Report
The patient presented at the age of 61 years in the summer

of 1998, with some erythematous lesions involving the skin over
her back. Biopsy findings were interpreted as compatible with
a cutaneous T-cell lymphoma (CD 4�, CD 30–). She was
treated with topical carmustine (BCNU) chemotherapy, to
which the disease responded well. In November 1999, she had
a mass that involved the left pinna. She received local radiation
therapy with 9-MeV electrons and a custom wax bolus of a dose
of 15 Gy in five daily fractions over 1 week. Interferon was
started at a does of 3 million units 3 times weekly. She did well

after that until June 2000 when she presented with a 2-week
history of occipital headaches, bilateral cranial nerve VI defi-
cits, and decreased visual acuity in the left eye. She was found
to have pallor of the left optic disc and mild posterior vitreitis.
MR images showed normal morphology of the cerebellum,
brainstem, and cerebral hemispheres. Diffuse hyperintensity
was depicted on images obtained with proton density–
weighted, T2-weighted, and fluid-attenuated inversion recovery
(FLAIR) sequences; this involved the posterior half of the pons
and cerebral peduncles (Fig 1A and B). No enhancement was
seen after the injection of gadolinium-based contrast agent (Fig
1C). Decadron was started; initially, the patient did well. How-
ever, in August 2000, the patient was readmitted because her
condition deteriorated. Findings on follow-up MR images, ob-
tained 8 weeks after the first images, were unchanged. The
possibility of paraneoplastic encephalopathy limited to the
brainstem was entertained.

Thereafter, her condition deteriorated rapidly; the syn-
drome of inappropriate secretion of antidiuretic hormone
(SIADH) was unresponsive to treatment with fluid restriction,
hypotension, and hypothermia. Her condition was not consid-
ered stable enough for the patient to undergo biopsy, and she
was treated with radiation therapy to the brain. A dose of 30 Gy
was given in 10 daily fractions over 2 weeks. The patient’s
symptoms improved during treatment, but no objective im-
provement in her condition was noted, and she died on the day
after her treatment was completed.

Autopsy was performed. Multiple sections of the brain stem
did not have any infiltrative neoplastic process. However, nu-
merous vessels were filled with blast cells, which stained with
T-cell markers; the most likely diagnosis was thought to be
intravascular lymphoma. Evidence of a small area of ischemic
damage in the frontal cortex was noted.

Discussion
A few previous scattered reports have described in-

volvement of the CNS in cases of MF when histologic
transformation has occurred from the typical T-cell to
large anaplastic large cell lymphoma. Rapid and fatal
progression of the disease usually indicate such trans-
formation (3, 4). Only one report (5), however, has
described a patient in whom peripheral neurologic
symptoms developed without evidence of systemic dis-
ease.

MF usually evolves slowly over many years. At
presentation, the disease is usually limited to the skin,
with lesions that resemble eczema or psoriasis. Later,
tumors develop in the skin, and involvement of lymph
nodes is observed. Finally, visceral involvement oc-
curs; this is often subclinical. The prognosis depends
on the stage of the disease (6). CNS involvement is
unusual; it was observed in 1.6% of 187 patients with
cutaneous T-cell lymphoma in one series (7). Howlett et
al (8) and Zonenshayn et al (4) reported cases of brain
parenchymal metastasis. These lesions were contrast-
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enhancing masses that were proved to be tumoral at
histologic analysis. These patients also had widespread
lymph node and visceral involvement. Chua et al (9)
reported eighth cranial nerve deficits that caused deaf-
ness in a patient in whom CT and MR imaging findings
were negative but in whom CSF findings revealed lym-
phomatous leptomeningeal disease. Hallahan et al (3)
found that, on average, CNS involvement occurred at
5.3 years (range, 6 months to 19 years) after the initial
diagnosis of MF in nine patients. Three of these patients
underwent CT scanning of the brain, but only one had
positive findings for an enhancing mass; findings in the
other two were normal. Of the six autopsies performed
in this series, four showed meningeal involvement. One
had tumor involving the brainstem. Visceral infiltration
was widespread in all cases.

Our patient differs from those of previous case
reports in several important ways. Systemic visceral
involvement had not occurred when neurologic symp-
toms developed. The lesions depicted on MR images
were not space occupying and did not show contrast
enhancement. CSF findings were negative for MF. At
autopsy, the lesion in the brainstem consisted of isch-
emic changes related to the numerous vessels filled
with cells that stained with T-cell markers. This fea-
ture is identical to the occlusion of vessels by lym-
phoid infiltrate described in angiocentric lymphoma
(AL), the term used in the Revised European Amer-
ican Lymphoma (REAL) classification (10). Among
the peripheral T-cell neoplasms, AL refers to processes
that are localized in extranodal sites, infrequently the skin;
these may occur for years prior to diagnosis (11). AL tends
to invade and destroy vessels, often resulting in coagulative
necrosis. Although the use of intrathecal and/or intraven-
tricular chemotherapy—in combination with brain irradi-
ation—has been proposed for the treatment of CNS MF,
it would likely not have been useful in this case.

Conclusion
The anatomic-pathologic findings in the case con-

sisted of ischemic changes in the brainstem due to
vascular infiltration by tumoral cells rather than neo-
plastic invasion of the parenchyma. The diffuse area of
hyperintensity on MR images without mass effect or
contrast material uptake can be explained on this basis.
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FIG 1. Axial MR images of the brain in a 61-year-old woman with a 2-year history of cutaneous T-cell lymphoma (MF) and recent-onset
CNS symptoms.

A, T2-weighted image (3000/98/1) obtained through the pons and superior cerebellar peduncles shows a diffuse area of hyperintensity
(arrow) in the posterior half of the pons.

B, FLAIR image obtained through the cerebral peduncles at the level of the third cranial nerves shows an extensive area of
hyperintensity in the tegmentum. The border between the lesion and the spared substantia nigra is sharp.

C, Contrast-enhanced image (450/20/2) shows a lack of uptake in the lesion.
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