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BACKGROUND AND PURPOSE: Cerebellar atrophy is considered the most prominent
neuroradiologic finding in Marinesco-Sjögren syndrome (MSS). Our purpose was to investigate
this neuroradiologic feature in a series of patients with MSS.

METHODS: Five patients with MSS (age range, 5–19 years) underwent native MR imaging of the
brain. The findings were assessed with particular attention to the cerebellum and the supratentorial
structures.

RESULTS: Only two patients had slight cerebellar atrophy; the cerebellum was normal in size
and configuration in the other patients. Additional supratentorial findings were present in
some of the patients, with an apparently small anterior pituitary gland in two and the absence
of the posterior pituitary bright spot in three of the patients.

CONCLUSION: Cerebellar atrophy is not an obligatory finding in MSS, and almost normal
cranial MR imaging results are compatible with the diagnosis. Morphologic changes of the pituitary
gland seem to be common in patients with MSS and are not associated with endocrine dysfunction.

Marinesco-Sjögren syndrome (MSS) (MIM 248800)
is a rare autosomal recessive disorder characterized
by bilateral cataracts, cerebellar ataxia, developmen-
tal delay, and nonprogressive mental retardation (1,
2). Additional features include a short stature; hypo-
gonadism; skeletal deformities; and variable neuro-
muscular manifestations, such as myopathy (3–5) and
motor and sensory neuropathy (6, 7). Myopathy may
be chronic, or it may occur as acute parainfectious rhab-
domyolysis (8). The disorder occurs in patients of di-
verse ethnic backgrounds. MSS shows a genetic identity
with the congenital cataract facial dysmorphism neurop-
athy (CCFDN) syndrome (9). CCFDN (MIM 604168)
is an autosomal recessive disorder primarily found in
Bulgarian Roma families (10). The MSS/CCFDN gene
maps to chromosome region 18q23 (11). The gene of

this multisystemic disorder is still unknown, and the
diagnosis is based on family history and clinical and
neuroradiologic findings. There are no diagnostic labo-
ratory tests for MSS. A low concentration of vitamin
E due to chylomicron retention disease has been re-
ported in two Italian boys with MSS (12). The most
striking neuroradiologic feature described in the litera-
ture is a severe cerebellar atrophy, especially of the
vermis, and a small posterior fossa (13, 14). Other su-
pratentorial abnormalities may be present such as cor-
tical atrophy, white matter lesions, a small anterior pi-
tuitary gland, and nonvisualization of the posterior
pituitary gland (14, 15).

MR imaging findings are considered important for
the diagnosis of MSS. In particular, cerebellar atro-
phy seems to be a consistent finding, with only few
described exceptions. However, the number of stud-
ied cases is small, and the evaluation of a larger series
of patients is recommended to confirm the neurora-
diologic features of MSS (14).

Cerebellar atrophy is considered the most promi-
nent neuroradiologic finding in MSS. Our purpose
was to investigate this neuroradiologic feature in a
series of patients with MSS.

Methods

Patients
Between 1986 and 2001, we diagnosed MSS in 14 patients.

All patients were from Roma families, originating from the
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same area in Serbia north of Belgrade. The prevalence of
consanguinity among these families is high. The disease shows
an autosomal recessive mode of inheritance. We demonstrated
an identical, conserved haplotype in the chromosomal region of
the MSS gene in all 14 patients.

Five of these patients agreed to undergo a detailed evalua-
tion of fat metabolism and endocrine function, as well as
cranial imaging studies. The identical conserved haplotype was
proved in each of them. The patients were all male between 5
and 19 years of age, and among them were two brothers 12 and
19 years olds. All patients had an unremarkable peri- and
postnatal history. They all had had bilateral cataracts that had
been surgically removed in their first months of life. Motor
development was delayed in all patients. They are all mentally
impaired, but mental deficits remained only mild and nonpro-
gressive. None of the patients had seizures. They had no epi-
sodes of parainfectious myalgia or myoglobinuria. All patients
had clear signs of a central movement disorder with a wide-
based gait, dysarthria, truncal ataxia, and extrapyramidal signs
(eg, chorea). Mild muscular hypotonia was present, no clonus
was present, and deep tendon reflexes were diminished or
absent. Nerve conduction velocities were delayed in all pa-
tients, indicating a demyelinating neuropathy. One patient was
wheelchair bound.

Hypogonadism had been ruled out in the pubertal patients.
In the 19-year-old patient, luteinizing hormone and follicle-
stimulating hormone levels were low for his age, but his genital
development was normal and radiographs of the left hand and
wrist showed an adequate bone age. Insulinlike growth factor–1
level was within the normal to low normal range in all patients. Fat
malabsorption and deficiency of the fat soluble vitamins were
ruled out in all five patients. Laboratory values for T3, T4, thyroid-
stimulating hormone and cortisol, as well as for serum electrolytes,
creatinine, transaminases, bilirubin, and serum creatine kinase,
were normal in all patients. Peripheral blood karyotypes and
findings from urine metabolic screening were normal.

Imaging
Cranial MR imaging examinations were performed by using

a 1.5-T MR unit (Signa; GE Medical Systems, Milwaukee, WI).
Nonenhanced transaxial T1- (400/16[TR/TE]), T2- (3200/256),
and proton density–weighted (3440/15.2)images; sagittal T1- or
T2-weighted images; and coronal fluid-attenuated inversion
recovery (FLAIR) (9002/142) images were obtained. The sec-
tion thickness was generally 5 mm. In addition, 3-mm sagittal
T1-weighted images were obtained in a case in which the bright
spot in the posterior pituitary gland was not visualized. We had
obtained informed consent for an investigation without anes-
thesia; therefore, the complete sequence of images could not
be obtained in some of the patients. The cerebellum was eval-
uated for the size of the cerebellar hemispheres and vermis, for
enlargement of the fourth ventricle and cisterna magna, for the
size of the posterior fossa, for preservation of normal foliation,
and for widening of the cerebellar fissures. Cortical atrophy
was indicated by widening of external CSF space, and leukoen-
cephalopathy showed increased signal intensity in the white
matter on T2-weighted images. Two authors (I.S., R.L.) inde-
pendently evaluated the images.

Results
MR findings are listed in Table 1, and selected

images appear in Figures 1 and 2. Patients 4 and 5 had
slight cerebellar atrophy with prominent fissures in
the superior part of the vermis (Fig 1). The other
patients had no cerebellar atrophy, and the vermis
and the cerebellar hemispheres appeared normal in
size and configuration on axial and sagittal sections.
Patients 1 and 2 had an enlarged cerebellomedullary
cisterna (Fig 2) without cerebellar atrophy. Patients 4
and 5 had leukoencephalopathy with periventricular
and juxtacortical focal lesions that were hyperintense

TABLE 1: MRI findings in five patients with MSS

Patient
No./Age

Cerebellar
Atrophy

Enlarged
Cerebellomedullary

Cisterna
Cortical
Atrophy Leukencephalopathy

Hypoplastic
Anterior

Pituitary Gland

Hyperintense
Posterior Pituitary

Gland

1/5 y No Yes No No No No data
2/6 y No Yes No No No No
3/9 y No No Possibly yes No No No data
4/12 y Possibly, vermis No No Unilateral, 2 lesions,

juxtacortical
Yes No

5/19 y Possibly, vermis No Yes Bilateral lesions,
periventricular
and juxtacortical

Yes No

FIG 1. Sagittal midline T1-weighted MR
image shows slight cerebellar atrophy of
the superior part of the vermis and no
demonstrable posterior pituitary bright
spot. The anterior pituitary gland appears
small.

FIG 2. Sagittal midline T2-weighted MR
image shows that the cerebellomedullary
cisterna is enlarged and reaches up to the
tentorium. No cerebellar atrophy is ob-
served.
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on the T2-weighted and FLAIR images. In addition,
patient 5 had diffuse cortical-subcortical atrophy. The
anterior pituitary gland was small in patients 4 and 5.
The hyperintensity of the posterior pituitary gland on
the T1-weighted image could not be visualized in
patients 2, 4, and 5 (Fig 1). The posterior pituitary
gland could not be assessed in the other two patients,
because sagittal T1-weighted sections were not ac-
quired.

Discussion
Our patients presented with the characteristic clin-

ical features of the MSS. We demonstrated an iden-
tical haplotype in the chromosomal region of the MSS
gene (9) in all patients. The diagnosis of MSS is based
primarily on the clinical picture and is supported by
the family history and neuroimaging results. Distinct
cerebellar atrophy, especially of the vermis, is consid-
ered the most striking neuroradiologic finding in
MSS. The literature describes this as a relatively con-
stant finding, but the number of cases in most pub-
lished reports is small (Table 2). Often these are only
case reports. All patients with MSS have striking
cerebellar atrophy, as shown on MR images (3, 12, 17,
23). McLaughlin et al (14) and Georgy et al (13)
reported on neuroradiologic findings in patients with
MSS; the number of cases in their series were three
and eight, respectively. All their patients had a small
cerebellar vermis, and nine of the patients also had
small cerebellar hemispheres. Georgy et al (13) dem-
onstrated, in four patients, that the cerebellar atrophy
was nonprogressive over a span of 7 years. These
groups both concluded that MR imaging may be help-
ful in the early diagnosis of the disorder. Only two of
our patients had slight cerebellar atrophy affecting
the vermis. Our investigation and single reports in the
literature (Table 2) show that the cerebellar atrophy
is not a definitive finding in MSS.

The posterior pituitary gland is normally visualized
on T1-weighted images as a circumscribed hyperin-
tense echogenic area (24). In three of the five patients

with MSS, the hyperintensity of the posterior pituitary
gland could not be visualized. Nonvisualization of the
posterior pituitary gland was previously described in
three patients with MSS (14), and it seems to be
common in MSS. In those cases, the posterior pitu-
itary gland is usually ectopically located at the base of
the hypothalamus (25) We could not detect ectopia of
the posterior bright spot on the 3-mm sagittal sec-
tions. The appearance of the posterior pituitary bright
spot is also considered to be dependent on the patient’s
hydration, and it might be absent in cases of severe
dehydration. Dehydration was not present in the five
patients, according to clinical and laboratory findings. In
the two patients with a hypoplastic anterior pituitary
gland, we excluded endocrine dysfunction.

Cortical atrophy (in two of our five patients) and
periventricular white matter lesions (in two of the five
patients) have also been previously described in MSS
(10, 14). In agreement with the literature (14), these
two findings were most pronounced in the oldest
patient (patient 5). Because of the lack of follow-up
studies, whether the changes are progressive or
whether the distribution is only coincidental remains
unclear.

Recently, investigators have demonstrated that
MSS with myoglobinuria and CCFDN both map to
18q23 (9). The patients with MSS in that study re-
sembled ours in terms of the clinical aspects, with the
exception of myoglobinuria and neuroradiologic find-
ings. The CCFDN phenotype overlaps with that of
MSS (11). Neuropathy is one of the cardinal features
of CCFDN and only occasional in MSS. On the other
hand, cerebellar involvement is only mild and not
mandatory for the diagnosis of CCFDN (10). Myop-
athy may be present in patients with MSS (3, 4, 8) but
not in patients with CCFDN. These differences orig-
inally justified their classification as two distinct dis-
ease entities. Neuroradiologic findings in patients
with CCFDN are cerebral and spinal cord atrophy
and occasional focal lesions (11). That no patients
with severe cerebellar atrophy were involved in the
MSS/CCFDN study must be considered.

TABLE 2: Neuroradiologic findings and presence of neuropathy and/or myopathy in MSS patients reported in the literature

Reference and No. of
Patients Cerebellar Atrophy

Cortical
Atrophy Leukencephalopathy

Pituitary Gland
Changes Neuropathy Myopathy

Sasaki et al (3), n � 1 1 0 0 Unknown 0 1
Farah et al (16), n � 2 2 2 0 Unknown 2 2
Ishikawa et al (17), n � 1 1 0 0 Unknown 0 1
Bromberg et al (15), n � 2 1 2 2 Unknown 2, mild 2, mild
Superneau et al (4), n � 17 17 0 0 Unknown 0 17
McLaughlin et al (14), n � 3 3 1 1 3 0 0
Georgy et al (13), n � 8 8 0 0 Unknown 0 8
Müller-Felber et al (8), n � 4 2, slight 0 0 Unknown 4 4, acute
Aguglia et al (12), n � 2 2 0 0 Unknown 2 0
Hakamada et al (6), n � 1 1, slight 0 0 Unknown 1 0
Williams et al (18), n � 1 Unilateral dysplasia 1 0 Unknown 0 0
Komiyama et al (19), n � 4 4 0 0 Unknown 4 0
Katafuchi et al (20), n � 1 1 1 0 Unknown 0 1/1
Walker et al (21), n � 4 0 1 0 Unknown 0 4
Dotti et al (22), n � 3 3 0 0 Unknown 0 3
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Conclusion
MSS is a rare autosomal recessive disorder involv-

ing congenital cataracts, cerebellar ataxia, develop-
mental delay, and variable neuromuscular findings.
Severe cerebellar atrophy is not an obligatory neuro-
radiologic finding, as many previous authors have
suggested.

Analysis of the MSS cases published to date and of
the genetic identity of CCFDN and MSS with myo-
globinuria suggest the existence of one MSS pheno-
type with myopathy and severe cerebellar atrophy and
a second neuropathic phenotype with only slight
changes in the posterior fossa. Further molecular
genetic studies are necessary to determine whether
the variability of neuroradiologic findings in MSS is
related to phenotype or genotype variability.
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