
Introduction

Metachromatic leukodystrophy (MLD) is an autosomal
recessive degenerative disorder of myelin metabolism.
We report three cases of children diagnosed with MLD
within a 15-month period. A 2-year-old girl, a 5-year-
old boy, and an 11-year-old girl were diagnosed with
MLD based on history, physical, examination, electro-
physiology studies, biochemical analysis, and imaging
studies. In spite of their varied ages and clinical presen-
tations, the salient features of the MRI studies were re-
markably similar.

Previous reports of MRI studies in patients with
MLD have described symmetric diffuse high signal on
proton density and T2-weighted images throughout the
white matter [1±3]. The MRI studies of the three pa-
tients described in this report exhibit these abnormal-
ities. In addition, the MRI studies revealed a distinct
inhomogeneous pattern of diffusely abnormal white-
matter signal in the centrum semiovale. Linear and
punctate areas of normal white-matter signal were inter-
spersed with demyelinated areas producing a ªtigroidº
pattern. Although there is a recent report of a similar

pattern noted in late infantile MLD [4], this ªtigroidº
pattern has previously been thought to be characteristic
of Pelizaeus-Merzbacher disease [5±7].

Patients and methods

The patients were two girls and one boy ages 2 years, 11 years, and
5 years, respectively, at the time of presentation. Magnetic reso-
nance imaging of the brain with gadolinium was performed in all
three patients at the time of presentation. The characteristics of
the signal abnormalities are described in detail and compared
with each other.

Case reports

Patient 1

J. M. is a 2-year-old girl who presented with progressive ataxia and
lower extremity weakness. The past medical history was significant
for a left esotropia that was surgically repaired at age 11 months.
The developmental history is notable for delay in gross motor skills
without a concomitant delay in cognition or language.

The neurologic examination was remarkable for deficits in cog-
nition, language, and motor development. She exhibited mild bilat-
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eral lower extremity distal weakness, and demonstrated significant
ataxia and dysmetria. She was unable to walk without falling be-
cause of her ataxia.

Serum lysosomal enzyme studies disclosed a gross deficiency of
arylsulfatase A activity in peripheral leukocytes. An MRI of the
brain documented diffuse and symmetric high signal on proton
density and T2-weighted images throughout the white matter, con-
sistent with demyelination. A radiating ªtigroidº and punctate
ªleopard-skinº appearance was noted within the centrum semio-
vale on T2-weighted MR images (Fig.1).

Patient 2

M. L. is a 5-year-old boy who presented with a history of clumsi-
ness, behavior difficulties, increasing difficulty with ambulation,
and occasional enuresis during the month prior to his neurologic
examination. His past medical history was significant for an unspe-
cified ªproblem with his eyesº at age 2 years that resolved with the
use of glasses by age 3. He was otherwise healthy and never hospi-
talized. His developmental history was significant for a mild cogni-
tive delay and overall difficulty with coordination. His neurologic
examination revealed a right-handed child who became irritable
and restless if required to perform tasks requiring concentration.
An assessment of motor strength revealed a marked decrease in
tone with normal muscle bulk. He exhibited distal weakness of
the upper and lower extremities bilaterally, especially in dorsiflex-
ion. His gait was wide-based and unsteady with foot dragging bilat-
erally. The physical examination was also significant for a right-
sided plantar extensor response.

Serum lysosomal enzyme studies reported grossly deficient ar-
ylsulfatase A activity in peripheral leukocytes. Urine studies estab-
lished the presence of sulfatides. An MRI of the brain
demonstrated diffuse abnormal signal intensities throughout the
white matter best demonstrated on T2-weighted images. The ab-
normalities involved the periventricular white matter of the poste-
rior horns of the lateral ventricles more than the anterior horns.
T2-weighted MR images demonstrated the tigroid and leopard-
skin appearances of spared perivascular white matter within the
diffuse demyelination in the centrum semiovale (Fig.2).

Patient 3

E.S. is an 11-year-old female who presented with a history of a gait
abnormality first noted with difficulty ascending stairs. The gait
problems had worsened over the preceding year. She also had a sig-
nificant deterioration in the quality of her school work over the
preceding year as well as several episodes of fecal and urinary in-
continence without alteration in consciousness. Her past medical
history was unremarkable.

Her neurologic examination was significant for spasticity with
increased reflexes more marked in the lower than upper extremi-
ties and a bilateral flexor plantar response. Her gait was character-
ized by instability with a wide base. A dysmetria was noted on
finger-to-nose testing.

Lysosomal enzyme studies revealed a very low arylsulfatase A
activity in peripheral leukocytes. Cerebral MRI demonstrated dif-
fusely symmetric increased signal intensity on T2-weighted images
without enhancement, caused by demyelination. A punctate ti-
groid pattern was present within the demyelinated centrum semio-
vale (Fig. 3).

Discussion

Metachromatic leukodystrophy is one of several inher-
ited disorders of myelin in which a metabolic abnormal-
ity has been identified [8, 9].

Biochemically, MLD is characterized by accumula-
tion of galactosyl sulfatide in the white matter of the
central and peripheral nervous system, as well as other
organs (kidney, liver, gallbladder, etc). Galactosyl sulfa-
tide is normally metabolized through the combined ac-
tion of the lysosomal enzyme arylsulfatase A and a
protein activator. In MLD, the accumulation of galacto-
syl sulfatide results from a deficiency of the activity of
arylsulfatase A [8].

The clinical forms of the disease have been distin-
guished by age of onset. The late infantile form is usual-
ly manifest by the ages of 1.5±2 years. The children
develop a gait abnormality with hypotonic diplegia,
ataxia, progressive weakness, and cognitive abnormal-
ities. There is rapid progression over the next 1±2 years
with progressive hypotonia, weakness, and intellectual
deterioration. The late stages of the late infantile form
are characterized by loss of speech, spasticity, decere-
brate posturing, and death usually by 5 years of age.

The juvenile form of MLD manifests between 4 and
12 years of age. A previously well child develops a spas-
tic gait, ataxia, and intellectual deterioration. Patients
develop increasing spasticity and dementia with epi-
sodes of decerebrate posturing and generalized tonic-
clonic seizures. The disease progressives more slowly
than the late infantile MLD [8±11].

The adult form of MLD may begin at any age beyond
puberty, but usually presents between the third and
fourth decades of life. A change in personality or poor
job or school performance may herald the onset of the
disease. Defective visual-spatial discrimination, poor
memory, disorganized thinking, and decreased mental
alertness are observed. In addition to the intellectual
and emotional changes, general slowness and clumsi-
ness are also presenting features of the illness. A 5- to
10-year survival is common.

The MRI characteristics of the different forms and
stages of MLD have not been completely elucidated.
We present three patients with MLD confirmed by bio-
chemical analysis. All demonstrate strikingly similar
MRI features in spite of diverse presentations with re-
gard to age, sex, and symptoms.

Published reports of the MRI features of MLD de-
scribe diffuse high signal abnormalities of the white
matter on proton density and T2-weighted images
[1±3]. The descriptions have varied from focal and
asymmetric abnormalities occurring more often in the
anterior areas to symmetric and diffuse changes in white
matter with little evidence of cortical atrophy. There is
sparing of the subcortical white matter with later invol-
vement of the subcortical arcuate U fibers.
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The MRI features of our patients consist of diffuse
and symmetric high signal abnormalities within the
white matter on both proton density and T2-weighted
images consistent with demyelination. In addition, there
are hypointense signal abnormalities in the white matter
of the centrum semiovale. There are two distinct ap-
pearances: a radiating pattern (ªtigroidº appearance)
of linear tubular structures of horizontal linear hypo-
dense indicative of spared perivascular white matter
and areas of relatively normal-appearing white matter
(ªleopard-skinº appearance) (Figs. 1±3).

The characteristics of a tigroid pattern have pre-
viously been described in conjunction with the MRI fea-
tures of Pelizaeus-Merzbacher disease [5±7]. Pelizaeus-
Merzbacher disease is a form of sudanophilic leukodys-
trophy. It is characterized by an x-linked recessive de-
myelinating disease with variable age of onset, usually
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Fig.1 2-year-old girl with
MLD. T2-weighted axial MR
images demonstrate a Linear
tubular structures of low signal
intensity within the centrum
semiovale. There is a radiating
pattern (ªtigroidº appearance)
indicative of spared perivascu-
lar white matter. b There is a
punctate appearance to the lin-
ear structures (ªleopard-skinº
appearance) within the demye-
linated centrum semiovale at a
level superior to the previous
illustration

Fig.2 5-year-old boy with
MLD T2-weighted axial MR
images demonstrate a Ra-
diating tigroid appearance in
the demyelinated centrum
semiovale. b Radiating
(ªtigroidº) and punctate
(ªleopard-skinº) appearance
in demyelinated centrum
semiovale

Fig.3 11-year-old girl with
MLD T2-weighted axial MR
image demonstrates the punc-
tate (ªleopard-skinº) appear-
ance in the demyelinated
centrum semiovale



within the neonatal period or early infancy. The patho-
physiology of the ªtigroidº pattern is purported to be re-
sidual isles of normal myelin within the demyelinated
areas. Recently, a ªtigroidº pattern has been reported
in cases of late-infantile MLD [4].

We describe three cases where a ªtigroidº pattern
was noted before a biochemical analysis confirmed the
diagnosis of MLD. One of our patients would be classi-
fied as late-infantile while the other two would be juve-
nile MLD based on age of presentation. The diagnosis

of MLD should be considered whenever a ªtigroidº ap-
pearance of the white matter is present on the MRI ima-
ges. The ªtigroidº pattern may be seen in both late-
infantile and juvenile MLD regardless of the age or pre-
senting symptoms. A pathophysiology of scattered areas
of normal white matter within zones of demyelination
similar to that found in Pelizaeus-Merzbacher disease
may be also be responsible for producing the ªtigroidº
appearance in MLD.
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