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Case Report

Abnormal White Matter Signal in Ataxia Telangiectasia

John J. Ciemins and Alfred L. Horowitz

Summary: We report herein the MR finding of multiple,
small, hypointense white matter foci on T1- and T2-weight-
ed images obtained from a patient with ataxia telangiec-
tasia. To our knowledge, this finding has not been previ-
ously reported in association with a patient with this
disease entity.

Ataxia telangiectasia is a multisystem disease
characterized by cerebellar ataxia, oculomucocuta-
neous telangiectasias, and susceptibility to certain
infections and neoplastic processes. Previously re-
ported associated MR findings of the brain include
cerebellar vermian and hemispheric atrophy and
diffuse increased white matter signal changes on
T2-weighted images (1-3). We report a patient with
long-standing ataxia telangiectasia whose T1- and
T2-weighted MR images of the brain showed mul-
tiple hypointense white matter foci.

Case Report

A 31-year-old woman with a 20-year history of ataxia tel-
angiectasia was admitted to the hospital after complaining of
dizziness, headaches, and mood changes that had occurred for
2 to 3 days. The patient had a history of gait ataxia since age
4 years and was diagnosed with ataxia telangiectasia at age 7
after developing ocular telangiectasias. She initialy experi-
enced normal intellectual development, which slowed over
time (she completed the second grade). Her gait and cerebellar
ataxia worsened over several years, and at the time of presen-
tation, she was confined to a wheel chair. She had a 3-year
history of diet-controlled diabetes mellitus and a long-standing
history of immunoglobulin A deficiency and an elevated a-
fetoprotein level.

A physical examination revealed an alert and oriented young
woman with moderately dysarthric speech and ocular dysprax-
iawith lateral and vertical gaze nystagmus. She could not walk
secondary to severe ataxia and had severe finger-to-nose ataxia.
She had bilateral conjunctival telangiectasias, bilateral foot
drop, and no deep tendon reflex at the ankles. She had weak-
ness of hip flexors, positive Babinski’'s sign bilaterally, and
diminished sensation to pinprick, light touch, and vibration
distal to the mid-thigh. Initial CT revealed 1.5-cm masses in
the right temporal and parietal lobes. The patient’s family re-
fused further workup of these lesions, which were thought
most likely to represent metastatic lesions from an unknown
primary cause. MR imaging also showed cerebellar atrophy
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and multiple, small, nonenhancing foci of hypointensity scat-
tered throughout the white matter of both cerebral hemispheres
on conventional spin-echo T1- and T2-weighted images (Fig
1). The patient improved neurologically and was discharged 2
weeks after admission. She was readmitted 6 weeks later, with
decreasing responsiveness, and died 4 days later. An autopsy
was not performed.

Discussion

Ataxiatelangiectasiais inherited as an autosomal
recessive trait with an incidence of one in 20000
to 100000 hirths. The disease was first named and
recognized widely in a report of eight cases by
Boder and Sedgwick (4). Diagnosis of the disease
is made from a constellation of characteristic fea-
tures, including cerebellar ataxia, oculomotor ab-
normalities, ocular and cutaneous telangiectasias,
and immunoglobulin A, immunoglobulin E, or im-
munoglobulin G, immunodeficiency, with suscep-
tibility to sinonasal and pulmonary infections and
lymphoreticular malignancies (5-8). The most
commonly associated neoplasms are non-Hodg-
kin's lymphoma, acute lymphocytic leukemias,
Hodgkin's lymphoma, and later, in young adult-
hood, solid tumors including breast carcinoma, gas-
tric carcinoma, medulloblastoma, basal cell carci-
noma, ovarian dysgerminoma, and hepatoma (6, 9).
Patients also experience increased sensitivity to
ionizing radiation, often have elevated serum «a-fe-
toprotein levels, and may develop progeric changes
(9, 10). The cause of death in 95% is malignant
disease or pulmonary infection. CNS abnormalities
include cerebellar ataxia, dysarthria, choreoatheto-
sis, decreased or absent deep tendon reflexes, var-
ious oculomotor disturbances, and a mixed senso-
rimotor polyneuropathy. The most prominent
histologic CNS finding is Purkinje cell loss (5, 7,
10).

The ataxia telangiectasia trait was mapped to
chromosome 11923 in 1988 by Gatti et al (11) and
was cloned in 1995 by Savitsky et al (12). People
who completely lack a functional ataxia telangiec-
tasia mutated gene, therefore lacking the functional
ataxia telangiectasia mutated protein encoded for
by the gene, have ataxia telangiectasia. Studies in-
vestigating the function of the ataxia telangiectasia
mutated gene have suggested its importance in telo-
mere length, chromosomal stability, and cell cycle
checkpoints (9, 13-16). Cells in patients with atax-
ia telangiectasia have frequent chromosomal aber-
rations, including chromosomal breaks, structural
rearrangements, and aneuploidy. Ataxia telangiec-
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Fic 1. Images from the case of a 31-year-old woman with a 20-year history of ataxia telangiectasia who was admitted to the hospital

after complaining of dizziness, headaches, and mood changes.

A, Spin-echo sagittal T1-weighted (600/20/1 [TR/TE/excitations]) MR image shows cerebellar atrophy.
B, Spin-echo axial T1-weighted (600/20/1) MR image shows multiple hypointense foci in the white matter bilaterally.
C, Spin-echo axial T2-weighted (2900/80/1) MR image shows multiple hypointense foci in the white matter bilaterally.

tasia cells aso have subtle defects in DNA repair
mechanisms. It has also been shown that several
normal cell cycle checkpoints triggered after ion-
izing radiation exposure are lacking in ataxia tel-
angiectasia cells, resulting in replication of dam-
aged DNA strands. The exact relationship between
these abnormal cellular activities and neuropatho-
logic changes, such as cerebellar cell loss and at-
rophy, has not been elucidated.

ATM —/— mice have impaired coordination and
share some histopathologic features with patients
who have ataxiatelangiectasia but do not show pro-
gressive cerebellar dysfunction. They also have se-
lective dopaminergic neuron losses, a finding not
present in humans with ataxia telangiectasia, but do
not show widespread Purkinje cell deficiency (17,
18).

Pathologic CNS findings associated with ataxia
telangiectasia include cerebellar atrophy, particu-
larly vermian atrophy, with Purkinje, granular, and
neuronal cell loss. Other reported findings include
dilated cerebellar and spinal leptomeningeal veins
with perivascular necrosis, dentate and olivary nu-
clei atrophy, and posterior column degeneration (4,
19-22). Also described are white matter ““ gliovas-
cular nodules” made up of dilated capillary loops
with perivascular hemorrhages and hemosiderosis,
surrounded by demyelinated white matter and re-
active fibrosis (23). Terplan and Krause (21) re-
ported glia scars with dense hemosiderosis and de-
myelination, vascular ectasia, and ‘‘capillary
angiomas.” The primary radiologic finding in pa-
tients with ataxia telangiectasia is cerebellar hemi-
spheric and vermian atrophy (1-3). Diffuse sym-
metric increased T2 white matter signal has been
reported in one case (1). The finding in our patient
of multiple small foci of decreased white matter
signal on both T1- and T2-weighted images has
not, to our knowledge, been described in associa-
tion with this disease. A similar appearance has
been described in cases of amyloid angiopathy and
disseminated intravascular coagulopathy and could
aso be seen with multiple cavernous angiomas
(24). We postulate that these foci may represent

areas of hemosiderin related to previous hemor-
rhage, possibly from capillary telangiectasias or the
above-described gliovascular nodules. Many of the
lesions appear related to the expected location of
perivascular spaces, possibly indicating hemor-
rhage along these spaces. As suggested by Amrom-
in et a (23), it is possible that only older patients
show signs of abnormal brain vasculature, as did
their patient, who was 32 years old. It may be that
parenchymal vascular stigmata are present only in
older patients who have ataxia telangiectasia, such
asin our 31-year-old patient. To our knowledge, all
reported patients who have ataxia telangiectasia
and who were studied with MR imaging have been
younger than 30 years.

In summary, we report a case of ataxia telangi-
ectasia with hypointense white matter foci on T1-
and T2-weighted MR images. To our knowledge,
this finding has not been previously reported. These
foci may reflect changes related to previous hem-
orrhage or abnormal white matter vasculature.
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