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The GM2 gangliosidoses

sphingolipid metabolism disorders, caused by deficiency
of lysosomal f3-hexosaminidase activity. GM2 ganglio-

sidoses are characterized by the accumulation of GM2
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are a group of rare

SUMMARY

Tay-Sachs is a neurodegenerative lysosomal storage disease that is caused by the
mutations in the HEXA gene. Decreased f3-hexosaminidase A activity leads to the
accumulation of the GM2 gangliosides in neuron cytoplasms and causes progressive
neurologic dysfunction. Magnetic resonance imaging findings drastically change
during the progression of the disease. At the early stage of the disease T2 weighted
images demonstrate hyperintense lesions in basal ganglia or non-specific findings. In
the late phase of the disease cerebral and cerebellar atrophy, and basal ganglia and
white matter T2 hyperintensities can be seen. In this paper, we reported a 17 month-old
boy with Tay-Sachs disease whose clinical and magnetic resonance imaging findings
progressed in 5 months period.
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OZET

Tay-Sachs HEXA genindeki mutasyonlarin neden oldugu norodejeneratif bir lizozomal
depo hastaligidir. $-heksosaminidaz A aktivitesinin dustikligii nedeniyle noron
sitoplazmalarinda GM2 gangliozid birikimi ve bunun sonucunda da ilerleyici nérolojik
disfonksiyon gelisir. Hastaligin progresyonu ile birlikte beyin manyetik rezonans
goriintiileme bulgular: da dramatik olarak degisir. Hastaligin erken dénemlerinde ba-
zal ganglionlarda T2 agirlikli gériintiilerde belirgin hiperintens lezyonlar ya da spesifik
olmayan bulgular goriilebilir. Hastalif1 ge¢ donemlerinde ise serebral ve serebellar
atrofi, bazal ganglion ve beyaz cevherde T2 hiperintens lezyonlar goriilebilir. Bu
makalede 5 aylik bir siirede klinik ve manyetik rezonans goriintiileme bulgular:
ilerleyen 17 aylik bir TAY-Sachs hastali1 olgusu sunulmustur.

Anahtar sozciikler: Tay-Sachs hastalig, cocuk, manyetik rezonans goriintiileme

ganglioside in the central nervous system and progressive
neurologic deterioration (1). Lysosomal $-hexosaminidase
consists of two isoenzymes, A and B. Isoenzyme A defici-

ency causes Tay-Sachs disease whereas both isoenzymes
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A and B deficiency causes Sandhoff disease (2). The
incidence of Tay-Sachs disease in Turkey is 0.54/100000
(3). In Tay-Sachs and Sandhoff diseases, bilateral thalamic
hypodensity have been shown in brain computed
tomography studies and that has been considered
diagnostic for both disorders (4). Cranial magnetic
resonance imaging (MRI) studies with GM2 gangliosidosis
patients were reported rarely. Symmetrical T2 high and T1
low intensities in the basal ganglia, and symmetrical T2
high intensities in white matter and cerebral atrophy were
described (2).

Here, we presented a case with Tay-Sachs disease
whose cranial MRI findings had changed dramatically in 5
months follow up period.

CASE REPORT

Twelve months of age male patient admitted to
hospital with the complaints of unable to speak and walk.
He had achieved normal psychomotor development until
six months of age and progressive neuromotor deteri-
oration occured subsequently. At 7 months of age the
patient has been unable to sit unaided and 1 year of age
unable to speak and walk, and then he showed
hypersensitivity to sound. He was the second child of first
cousin parents. In the family history, four aunts and one
uncle of the patient had died with similar clinical
symptoms and signs. On physical examination his weight
was 9.8 kg (-1.43 SDS), height 75 cm (-1.80 SDS), head
circumference 48 cm (0.40 SDS). He had relative macro-
cephaly and generalized hypotonia. His eye fixation was
poor. Cherry red spots were seen in both fundi. Labo-
ratory tests including complete blood count, biochemistry,
creatinine phosphokinase, thyroid function tests were
normal. Cranial MR images was obtained at 12 months,
and partial agenesis of corpus callosum rostral part was
detected (Figure 1). Cerebral and cerebellar white matter
signals were normal on MRI. With the possible diagnosis
of Tay-Sachs disease enzyme assay from serum sample
was studied. Leukocyte -hexosaminidase A activity was
87.36-109.2

nmol/mg protein/h) and total leukocyte $-hexosaminidase

0.57 nmol/mg protein/h (control range:

activity was 1125.89 nmol/mg protein/h (control range:
1161.86-1657.9 nmol/mg protein/h). The diagnosis of Tay-

Sachs disease was made with clinical findings and
decreased serum f$-hexosaminidase A activity. Genetic
counseling was given. The patient showed slowly
progressive clinical symptoms and deterioration. At the
age of 16 months a generalized tonic-clonic convulsion
during a febrile period occurred. Electroencephalography
showed generalized spike and wave complexes (Figure 2).
Follow up cranial MR images of the patient were obtained
at the age of 17 months and showed high intensity on T2
weighted image in cerebral and cerebellar white matter.

Bilateral, increased volume and signal density were

detected in the corpus striatum (Figure 3).
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Figure 1. Initial T2 weighted axial MRI (a,b), T1 weighted sagital
MRI (c) of the brain show normal basal ganglia and white matter
signal and partial agenesis of the corpus callosum rostral
segment(arrow on c).
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Figure 2. Generalized spike and wave complexes in EEG of the patient
DISCUSSION nervous system and cause neuronal dysfunction. Two

. . . . types of the disease have been described: acute infantile
Tay Sachs disease is an autosomal recessive inherited

. . . . form and adult onset form (7). The gold standard method

neurodegenerative disorder due to mutations in the tor the d ¢ G liosid N

¢ . . iosidosis is f )
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a decreased $3-hexosaminidase A activity (5,6). As a result mefnb Obl exc;sarcx;ml ase ac 1‘::11 y m plasma sel('iun; arcll /

i ts (1). tient's di i -

of the deficient enzyme activity, the GM2 gangliosidoses or fibroblasts (1). Our patient’s diagnosis was made by de

. . monstration of deficient enzyme activity of serum sample.
accumulate in the cytoplasm of the neurons in central
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Figure 3. Follow up cranial T2 weighted MRI (a-b) images reveal
high signal intensity on cerebral white matter(arrows on a).
Bilateral, increased volume and signal of the corpus striatum
(arrow on b).

Several cases have been reported with MRI findings of
symmetrical T2 high and T1 low intensities in the caudate
nucleus, globus pallidus and putamen. With the prog-
ression of the disease, cortex, cerebellum and white matter
show symmetrical T2 high intensity lesions and later,
cerebral atrophy can be seen (2). The accumulation of the
GM2 ganglioside in the cytoplasm of the neurons induces
neuronal death (8). Maegawa et al reported 21 new cases
and reviewed 134 previously reported patients with GM2
gangliosidosis. In their series, the most frequent finding

was cerebellar atrophy that was followed by generalized

cerebral atrophy (mean age 1.8-28.6 years) (1). This result
may be resulted from the inclusion of the adult patients in
the study. Interestingly, 17.1% of the patients had normal
neuroimaging studies (1). In our patient, the first MRI at
12 months of age showed only a partial agenesis of rostral
portion of the corpus callosum. Grosso et al and Beck et al
reported some GM2 gangliosidosis patients with corpus
callosum abnormalities (4,9). Five months later, our
patient’s crainal MRI showed high intensity on T2
weighted image in cerebral and cerebellar white matter,
and increased volume and signal density were detected in
the corpus striatum. These findings were typical for GM2
gangliosidoses (2).

The differential diagnosis with the involvement of the
basal ganglia includes Sandhoff disease, Leigh disease,
viral encephalitis, Wilson disease, Hallervorden Spatz
disease and mitochondrial encephalomyopathy (10).
However, the clinical findings, the existence of cherry red
spots and also the decreased level of -hexosaminidase A

activity confirmed the diagnosis of our patient.

In conclusion, at an early stage of the Tay Sachs
disease cranial MRI findings may be non-specific, but
control imagings would provide complementary findings

at the diagnosis of the disease.
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