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MR of the Brain in Sjögren-Larsson Syndrome

F. Van Mieghem, J. W. M. Van Goethem, P. M. Parizel, P. Cras, L. van den Hauwe, J. De Meirleire, and
A. M. De Schepper
Summary: Cerebral MR was performed in three patients with
Sjögren-Larsson syndrome. In each case, a 1.5-T system was
used, and the patient was under general anesthesia. The MR
findings included confluent hyperintense white matter lesions in
the periventricular and deep white matter of the centrum semi-
ovale, with sparing of the subcortical U fibers. The topography of
the white matter abnormalities correlated well with the clinical
signs and symptoms.
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Sjögren-Larsson syndrome (SLS) is a rare
autosomal recessive disorder characterized by
congenital ichthyosis, spastic diplegia or tetra-
plegia, mental retardation, and speech disorder.
The syndrome may be associated with anoma-
lies of the eyes and teeth, and with abnormal
thoracolumbar stature. The disease is caused
by an inborn error of the fatty alcohol metabo-
lism, with a deficiency of fatty alcohol (nicoti-
namide-adenine dinucleotide) oxidoreductase.
Biochemically, alterations are seen in the do-
paminergic system of the putamen, with re-
duced concentrations of dopamine and its cat-
abolic metabolites (3-methoxytyramine and
homovanillic acid) (1). We document the mag-
netic resonance (MR) imaging appearance of
cerebral abnormalities in three patients with
SLS, and review the literature.

Case Reports

Case 1

A 43-year-old woman with SLS had a long-standing
history of generalized motor epilepsy, spastic diplegia,
cognitive deterioration, and ichthyosis. Clinical signs and
symptoms had been slowly progressive over many years,
with worsening of clinical status over the 3 months before
MR examination. The seizures were partially suppressed
with a combination of carbamazepine and valproate so-
dium. Neurologic examination revealed a very limited vo-
cabulary and spastic diplegia. There was chorioretinal at-
rophy with central hyperpigmentation on fundoscopic
examination.

MR imaging of the brain showed diffuse hyperintense
lesions in the deep white matter of the centrum semiovale
of both hemispheres on axial turbo spin-echo T2-weighted
images (3500/90/2 [repetition time/echo time/excita-
tions]). These lesions were symmetric in both hemi-
spheres, with a periventricular distribution (Fig 1). The
white matter lesions were confluent. Coronal turbo inver-
sion-recovery images confirmed the hyperintensities in the
deep white matter, and also revealed hyperintense lesions
along the corticospinal tracts. Both the frontal and parietal
lobes were involved, whereas the cerebellar hemispheres
were normal. The subcortical white matter had normal
signal intensity, indicating that the subcortical U fibers
were spared. The lateral ventricles were markedly dilated
(Fig 1). The signal intensities of the basal ganglia, thala-
mus, and putamen were normal.

Case 2

This 38-year-old man with SLS was the brother of the
patient in case 1. He had severe mental retardation (intel-
lectual age less than 4 years). Neurologic examination
showed a marked reduction in manual coordination and
fine motor movements, and a reduced strength in the
hands and legs. He also had primary hearing loss. Elec-
troencephalography showed a flattened, decelerated
curve. The patient had been institutionalized for over 20
years with no significant change in his mental or physical
condition.

Axial and coronal turbo spin-echo T2-weighted MR im-
ages and coronal turbo inversion-recovery images showed
hyperintense lesions in the deep white matter (centrum
semiovale and periventricular white matter) of both cere-
bral hemispheres, with sparing of the subcortical white
matter. The hyperintense white matter lesions were con-
fluent. The lateral ventricles were slightly dilated. The cer-
ebellar hemispheres were not affected (Fig 2).
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Fig 3. Case 3: 42-year-old man with
SLS.

A, Axial turbo spin-echo T2-weighted
image (3500/90/2) through the upper part
of the lateral ventricles shows the white
matter changes are rounded to oval in ap-
pearance, although confluent hyperinten-
sities are also present. Both cerebral hemi-
spheres are involved.

B, Coronal turbo inversion-recovery
image (3600/19/2; inversion time, 150).
The white matter lesions occur at a dis-
tance from the ventricles and are bilater-
ally symmetric. Sparing of the subcortical
U fibers is clearly evident.

Fig 1. Case 1: 43-year-old woman
with SLS. Axial turbo spin-echo T2-
weighted image (3500/90/2) of the brain
through the upper portion of the lateral
ventricles shows confluent hyperintense
periventricular lesions in the white matter
of both hemispheres. Note the normal sig-
nal intensity of the subcortical white mat-
ter. Both lateral ventricles are markedly
dilated, with some widening of the cortical
subarachnoid spaces.

Fig 2. Case 2: 38-year-old man with
SLS. Axial turbo spin-echo T2-weighted
image (3500/90/2) through the centrum
semiovale shows hyperintense lesions in
the deep periventricular white matter in
both hemispheres. The white matter le-
sions are confluent in appearance. Note
the widening of the peripheral subarach-
noid spaces, indicating mild cortical atro-
phy.
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Case 3

Our third patient was a 42-year-old man with stigmata
of SLS, including mental retardation, ichthyosis, and spas-
tic diplegia. He had had epilepsy during childhood. He had
a thoracolumbar torsion scoliosis to the right, flexion con-
tracture of both the hip and the knee, and the feet had an
equinovarus deformation. His intellectual level was that of
a child of less than 2 years of age.

MR imaging of the brain, including axial and coronal
turbo spin-echo T2-weighted images and turbo inversion-
recovery images (3600/19/2; inversion time, 150) re-
vealed hyperintense lesions of the deep white matter.
These foci were round or oval, some sharply demarcated
and others more confluent. Normal signal intensity
was noted in the subcortical white matter of both hemi-
spheres, and there was no dilatation of the lateral ventri-
cles (Fig 3).
Discussion

In 1957 Sjögren and Larsson described a rare
syndrome consisting of congenital ichthyosis
associated with spastic dipleagia or tetraplegia
(spastic pyramidal symptoms), aphasia, and
low-grade dementia (2). Since then, about 200
cases have been reported.

Neuropathologically, the hallmark of SLS is
demyelination of the cerebral white matter and
corticospinal and vestibulospinal tracts. There
is a loss of neurons in the cortex and basal
ganglia (substantia nigra and putamen) (3).

Neuroanatomically, Hussain et al (4) showed
that the areas of abnormal signal intensity in-
volve the cerebral white matter, which could
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explain the low-grade dementia that is a consis-
tent feature of SLS. It is believed that the con-
duction aphasia that is sometimes encountered
in SLS is caused by the interruption of the ar-
cuate fasciculus, connecting the temporal cor-
tex to the frontal premotor cortex (4).

White matter abnormalities have been re-
ported at computed tomography of the brain (5,
6). White matter lesions were found to vary from
small periventricular hypodense regions to ex-
tensive and patchy areas of low density in the
hemispheric white matter. No abnormal en-
hancement was noted after injection of intrave-
nous contrast material (5, 6).

A few reports have addressed the MR imaging
findings in SLS (4, 7, 8). These articles de-
scribed diffuse white matter hyperintensities
on T2-weighted images. The abnormal high
signal intensity in SLS is noted especially in
the periventricular white matter of the frontal
lobes and at the level of the centrum semiovale
and corpus callosum. Typically, the subcor-
tical white matter (subcortical U fibers) is
spared.

In our three cases, areas of high signal inten-
sity on T2-weighted images were located in the
deep white matter of both frontal and parietal
lobes. The location of the corticospinal tracts in
this region forms the anatomic basis for the
spastic diplegia observed in our SLS patients.
Sparing of the subcortical U fibers was found in
all three cases. Additionally, we found marked
dilatation of the lateral ventricles in one patient,
possibly reflecting loss of periventricular white
matter (case 1). In two patients (cases 1 and 2),
white matter abnormalities were diffuse and
confluent (Figs 1 and 2); in the third patient, the
pattern of high signal intensity was more nodu-
lar, with round or oval hyperintense lesions
(Fig 3).
In all three patients, the abnormalities asso-
ciated with SLS consisted of changes in the
white matter, including the centrum semiovale
and deep white matter. Although the pattern of
involvement differed individually, sparing of the
subcortical U fibers was seen in all three cases.
Therefore, we conclude that SLS should be in-
cluded in the differential diagnosis of white mat-
ter disease, although the pattern of involvement
is not pathognomonic (9–11).
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