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agnetic Resonance
maging Findings in
lexander Disease

hristine A. Matarese, DO, and
eborah L. Renaud, MD

A 22-month-old boy presented for neurologic evalua-
ion secondary to global developmental delay and hypo-
onia. His fine and gross motor skills were consistent with
n 11-month level, and language skills were consistent
ith a 12-month level. He had been developmentally
rogressing slowly, without any regression. He was dif-
usely hypotonic from infancy and had developed a
ight-hand preference by 3 months of age. Upon exami-
ation, his height was below the 3rd percentile and head
ircumference was at the 90th percentile. Physical exam-
nation also demonstrated significant drooling, bilateral
ifth finger clinodactyly, diffuse hypotonia, and increased
eep tendon reflexes in the lower extremities with bilateral
nkle clonus.

Cranial magnetic resonance imaging (Fig 1) demon-
trated T2 hyperintensity in the periventricular and sub-
ortical white matter in both cerebral hemispheres, most
rominent in the frontal lobes, with sparing of the occipital
obes and less intense T2 hyperintensity in the basal
anglia. These findings are consistent with Alexander
isease. Magnetic resonance spectroscopy demonstrated
levated, myoinositol and choline in the parietal white
atter and a decreased N-acetylaspartate/creatine ratio.
hese spectroscopy findings are consistent with those
escribed by Brockmann et al. [1]. Lactate peaks were not
dentified in the present patient.

Glial fibrillary acidic protein gene sequence analysis
emonstrated a mutation in exon 1 of the GFAP gene, a
eterozygous missense mutation causing a substitution of
cysteine for the normal arginine at position 79. This
utation is designated R79C and has been described in

rom the Division of Child and Adolescent Neurology, Department of
eurology, Mayo Clinic, Rochester, Minnesota.
E
R
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atients with infantile, juvenile, and adult-onset Alexander
isease [2].
Alexander disease is a rare, progressive leukodystrophy

ffecting the central nervous system white matter. The
athologic feature is widespread Rosenthal fibers, which
re intracytoplasmic inclusion bodies found in astrocytes.
here are infantile, juvenile, and adult-onset disease

orms. The infantile form is most common and is charac-
erized clinically by megalencephaly, developmental de-
ay, psychomotor retardation, seizures, and a progressive
ourse, with death usually occurring within the first few
ears of life [3]. The juvenile form is characterized by
seudobulbar and bulbar signs, such as problems with
peech and swallowing. There may also be ataxia, spas-
icity of the lower extremities, and kyphoscoliosis. The
uvenile form also is progressive, but the deterioration is
sually slower than that seen with the infantile form. The
dult-onset form is the least common and may include
eatures such as palatal myoclonus, ataxia, and dysauto-

ommunications should be addressed to:
r. Renaud; Division of Child and Adolescent Neurology;
epartments of Neurology and Pediatrics; Mayo Clinic Foundation

nd College of Medicine; 200 First Street SW Rochester, MN 55905.

igure 1. Magnetic resonance imaging in a case of Alexander disease,
xial view. Note confluent T2 hyperintensity in the periventricular and
ubcortical white matter in both cerebral hemispheres, more prominent
n the frontal lobes, with relative sparing of the occipital lobes and less
ntense T2 hyperintensity in the basal ganglia.
-mail: renaud.deborah@mayo.edu
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omia [3]. Heterozygous dominant mutations in the GFAP
ene account for most cases of Alexander disease. It is
nknown exactly how these mutations lead to the disease,
ut they appear to cause a gain of function as opposed to
loss of function. Treatment is supportive.
Prior to the development of GFAP gene sequencing

nalysis, diagnostic criteria based on magnetic resonance
maging findings were proposed by van der Knaap et al.
4]. They defined five magnetic resonance imaging
riteria and based the diagnosis on four of the five being
et. These criteria are (1) extensive cerebral white matter

bnormalities with a frontal predominance, (2) a periven-
ricular rim of decreased signal intensity on T2-weighted
mages and elevated signal intensity on T1-weighted
mages, (3) abnormalities of the basal ganglia and thalami,
4) abnormalities of the brainstem, especially the medulla and
idbrain, and (5) contrast enhancement of one or more of the
ollowing structures: ventricular lining, periventricular tissue, N
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rontal lobe white matter, optic chiasm, fornix, basal ganglia,
halamus, dentate nucleus, or brain stem structures.
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