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Summary: We report a case of GM2 gangliosidosis revealed
by MR imaging of an isolated brain stem abnormality in a
3-year-old girl referred for gait difficulties related to ataxia
and pyramidal signs. Brain MR imaging displayed a brain
stem lesion with high signal intensity on fluid-attenuated
inversion recovery and T2-weighted images, suggesting ei-
ther a tumor or an inflammatory process. Stereotactic
biopsy findings showed the presence of swollen neurons
with storage material in lysosomes. Enzyme study revealed
deficiency of hexosaminidase A, variant B1. Gangliosidoses
should be considered in the differential diagnosis of iso-
lated infiltrating brain stem lesions in childhood.

The major differential diagnoses of brain stem
mass lesions in children are brain stem glioma, resolv-
ing hematoma, vascular malformations, encephalitis,
and tuberculoma (1). MR imaging features can
readily exclude hemorrhage or vascular malforma-
tions, although in some patients it is difficult to dif-
ferentiate encephalitis or tuberculoma from brain
stem glioma. Clinical symptoms and laboratory data
can contribute to the diagnosis when there is evidence
of inflammation in blood or in CSF. Nevertheless, it is
sometimes necessary to perform a stereotactic biopsy
to establish the final diagnosis and propose the ade-
quate treatment. The clinical course of this 3-year-old
girl was strongly suggestive of an involvement of the
posterior fossa, particularly a brain stem infiltrative
neoplasm. MR imaging findings confirmed an abnor-
mal brain stem, suggesting a neoplastic process or an
inflammation. This brain stem image unexpectedly
proved to be the hallmark of a metabolic disease,
namely, late-onset GM2 gangliosidosis.

Case Report

A 3-year-old girl referred for gait difficulties related to
ataxia and pyramidal signs was the first child of nonconsangiu-
neous parents. Pregnancy was uneventful, and delivery oc-
curred at 40 weeks’ gestation. Birth weight was 3650 g (25th
centile); length, 50 cm (50th centile); and head circumference,
33 cm (25th centile). Psychomotor development was character-
ized by the ability to walk at 13 months and pronunciation of
first words at 20 months.

At 2.5 years of age, she was referred for gait difficulties with
frequent falls, which began 3 months before. Clinical examina-
tion showed a waddling gait with proximal weakness of the
lower limbs and difficulty running and jumping. A muscular
disease was suspected, but nerve conduction velocities, electro-
myography, and creatine kinase were normal.

At the age of 3 years, clinical status deteriorated. General
examination revealed normal growth and absence of liver or
spleen enlargement. Head circumference was at the 25th cen-
tile. Neurologic examination showed an ataxic gait with falls
after a few steps and the inability to toe walk. Deep tendons
reflexes were increased with a bilateral Babinski sign. There
was a right sixth nerve palsy.

Brain MR imaging showed an ill-defined and asymmetric
abnormal signal intensity in the brain stem and cerebellar
peduncles with slight hypointensity on a T1-weighted image
and hyperintensity on T2-weighted fluid-attenuated inversion
recovery (FLAIR) images (Fig 1A and B) with slight mass
effect, suggesting an inflammatory or a tumoral process. There
was no contrast enhancement of the lesions (data not shown).
White matter and basal ganglia appeared normal.

Routine blood analyses—including blood cell count and
inflammatory markers, glucose, calcium, and phosphate, and
assessment of liver and kidney function—were normal. CSF
analysis showed normal cell count, protein, and glucose levels,
without evidence of local immunoglobulin synthesis. Findings
at abdominal sonography were normal, as was optic fundus.

Stereotactic biopsy of the cerebellar peduncle was per-
formed. Microscopic examination revealed the presence of
swollen neurons filled with granular storage material (Fig 2).
The accumulation of abnormal material pushed nuclei and
Nissl bodies to the cell periphery. Glial cells also showed
evidence of storage. The granular material in neurons and glial
cells stained strongly with Luxol Fast Blue and with Sudan
Black, suggesting a lipid storage disorder. Reactive gliosis was
also found.

Enzyme studies on white blood cells showed a profound
defect of hexosaminidase A activity (10 nmol/h/mg protein
[normal values between 250–750 nmol/h/mg protein). Electro-
phoretic pattern of hexosaminidases was suggestive of a B1
variant hexosaminidase A deficiency. Enzyme levels of both
parents were intermediate between those of affected subjects
and normal controls. Molecular study is pending.

Received May 22, 2002; accepted after revision, September 5,
2002.

From the Service de Maladies Métaboliques, Neurologie et Gé-
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vice de Neurologie Pédiatrique, Cliniques Universitaires Saint-Luc,
Avenue Hippocrate, 10/1062, B-1200 Bruxelles, Belgium.

© American Society of Neuroradiology

AJNR Am J Neuroradiol 24:840–842, May 2003

840



Discussion
The GM2 gangliosidoses are inherited disorders

associated with an accumulation of GM2 gangliosides
in neurons and, to a much lesser extent, in other cell
types. Deficiency of hexosaminidase A causes Tay-
Sachs disease and late-onset GM2-gangliosidosis (2,
3). Tay-Sachs disease is the classic infantile form, seen
mainly in Ashkenazi Jews. The clinical hallmarks in-
clude an abnormal startle response and psychomotor
deterioration within the first months of life, together
with blindness with macular cherry red spots. The

disease is fatal before 5 years of age. Neuroimaging
reports disclose thalamic and white matter abnormal-
ities. CT shows increased attenuation of the thalami
(4). At MR imaging, thalami are hypointense on T2-
weighted images and hyperintense on T1-weighted-im-
ages, probably secondary to calcium deposition. In ad-
dition, MR imaging may show high signal intensity on
T2-weighted images in other basal ganglia or patchy
high signal intensity in the white matter. In later stages,
cerebral and cerebellar atrophy ensues (5, 6).

Late-onset GM2 gangliosidoses include subacute

FIG 2. Stereotactic brain biopsy.
Swollen neurons filled with granular material

stain strongly with Luxol Fast Blue (�400).

FIG 1. Brain MR imaging.
A, Axial T2-weighted MR image, showing

asymmetric involvement of the brain stem and in
cerebellar peduncles with high signal intensity.

B, Axial FLAIR-imaging, which confirms a se-
vere diffuse involvement of the medulla.
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and chronic forms (2, 3). In childhood subacute GM2
gangliosidosis, onset is between the ages of 3 and 6
years, with signs of diffuse encephalopathy: gait dif-
ficulties associated with pyramidal signs and cerebel-
lar ataxia as well as progressive loss of speech. An
abnormal startle response is seen occasionally, and
retinal changes are inconstant. After a period of ap-
proximately 3–10 years, the patient becomes bedrid-
den and demented (2, 3, 7, 8). A number of these
patients belong to the so-called B1 variant, which
results in an altered substrate specificity of hex-
osaminidase A (the mutated enzyme retains the abil-
ity to degrade most conventional artificial substrates,
but not sulfated substrate or the natural substrate
[8]). Onset of chronic GM2 gangliosidosis occurs be-
tween childhood and adulthood. Signs of motor neu-
ron and spinocerebellar dysfunction are prominent.
Psychiatric disturbances are present in half the pa-
tients (2, 9, 10).

There are few reports of neuroradiologic findings
in late-onset GM2 gangliosidosis (7–10). A preferen-
tial involvement of infratentorial structures has been
described with marked cerebellar atrophy with typical
enlargement of the fourth ventricle and outer CSF
space. There are no signs of pontine or supratentorial
involvement (7–9). This cerebellar atrophy, particu-
larly of the vermis, was also the prominent feature in
a CT and MR imaging study of 10 patients with
chronic GM2 gangliosidosis reported by Streifler (9).
The cerebellar involvement did not correlate with the
age at onset and the severity of the clinical signs. In
these previously described patients, the clinical
course suggested a brain stem dysfunction, as evi-
denced by marked disturbance of ocular movements,
but brain MR imaging did not reveal any brain stem
involvement.

The clinical presentation of our case was suggestive
of a brain stem lesion (tumor or inflammatory pro-
cess) because of the presence of progressive pyrami-
dal signs, ataxia, and right sixth nerve palsy. It was
compatible with subacute childhood gangliosidosis
but was not specific in the absence of typical retinal
changes. An exaggerated startle response was recog-
nized in retrospect. Enzyme analysis, prompted by the
results of stereotactic biopsy, confirmed a B1-variant
phenotype of hexosaminidase A deficiency. The pe-
culiar feature in this case was the MR imaging pat-
tern, with localized high signal intensity in the brain
stem on FLAIR and T2-weighted-images, without any
involvement of basal ganglia, white matter, or cere-
bellum. In particular, there was no cerebellar atrophy,
in contrast to previously reported cases of late-onset
gangliosidosis (7–10). Nevertheless, this brain stem
localization agrees with previous neuropathologic re-
ports of late-onset forms of GM2 gangliosidoses, in

which pathologic changes predominantly affect the
anterior horn cells of the spinal cord, the cerebellar
cortical neurons, the brain stem nuclei, and basal
ganglia with prominent neuronal storage and degen-
eration (11). The cerebral cortex is less severely or
minimally involved.

In retrospect, the presence of an abnormal startle
response to sounds in our patient could have sug-
gested the diagnosis. This acoustico-motor response
is virtually pathognomonic of GM2 gangliosidosis. It
can be occasionally seen in Krabbe leukodystrophy or
pyridoxine dependency, but not in brain stem tumoral
or inflammatory processes (3). Similarly, some MR
imaging features of this case may be considered atyp-
ical for a neoplastic process, among them the lack of
enlargement of the pons and the patchy involvement
of the brain stem. Absence of gadolinium enhance-
ment provides no information as to the presence of a
tumor process but is not in favor of an inflammation.

Conclusion
Gangliosidoses should be considered in the differ-

ential diagnosis of isolated infiltrating brain stem le-
sions in childhood. Biochemical confirmation using
blood tests could help to avoid invasive stereotactic
biopsy.
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