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Bevezetés – A Sandhoff-betegség egy olyan ritka, here -
ditaer GM2-gangliosidosis (autoszomális recesszív), amit 
a HEXB gén mutációja okoz. A hexózaminidáz (Hex) enzim
β-alegységének károsodása miatt mind a Hex-A, mind 
a Hex-B izoformák mûködése zavart szenved. A betegség
súlyossága, valamint a tünetek kezdete (infantilis vagy
klasszikus, juvenilis, felnôttkori) a residualis enzimaktivitás
függvénye. A késôi kezdetû formát szerteágazó tünettan
jellemzi. Jelen lehetnek többek között motoneuronbeteg -
ségre utaló eltérések, ataxia, tremor, dystonia, valamint
pszichiátriai és neuropathiára utaló jegyek is.  
Esetismertetés – A 36 éves nôbeteg 9 éve tartó, pro-
gresszív, szimmetrikus alsó végtagi gyengeség miatt jelen-
tkezett klinikánkon. A részletes neurológiai szakvizsgálat
enyhe fokú szimmetrikus gyengeséget igazolt a csípôflex-
orokban, a többi izomcsoport megkíméltsége mellett.
Mind két oldalon a Patella-reflex renyhe volt. A laboratóriumi
vizsgálatok releváns eltérést nem mutattak. A rutin elektro-
encefalográfiás, valamint a koponya-MR-vizsgálatok 
a beteg panaszait magyarázó eltérést nem detektáltak. 
Az elektroneuronográfiás, valamint az elektromiográfiás
vizsgálatokon szenzoros neuropathiának megfelelô
eltérések látszottak. Az izombiopsziás minta elemzése
kapcsán enyhe fokú neurogén károsodásra derült fény. 
A beteg öccse (32 éves) hasonló tüneteket mutat.
Páciensünk részletes genetikai vizsgálata során két 
ismert patogén eltérést találtunk a HEXB génben, 
egy missense mutációt, valamint egy 15 008 bázispár
hosszúságú deletiót (NM_000521.4:c.1417G>A;

Introduction – Sandhoff disease is a rare type of hereditary
(autosomal recessive) GM2-gangliosidosis, which is caused
by mutation of the HEXB gene. Disruption of the β subunit of
the hexosaminidase (Hex) enzyme affects the function of
both the Hex-A and Hex-B isoforms. The severity and the
age of onset of the disease (infantile or classic; juvenile;
adult) depends on the residual activity of the enzyme. The
late-onset form is characterized by diverse symptomatology,
comprising motor neuron disease, ataxia, tremor, dystonia,
psychiatric symptoms and neuropathy. 
Case report – A 36-year-old female patient has been pre-
senting progressive, symmetrical lower limb weakness for 9
years. Detailed neurological examination revealed mild sym-
metrical weakness in the hip flexors without the involvement
of other muscle groups. The patellar reflex was decreased on
both sides. Laboratory tests showed no relevant alteration
and routine electroencephalography and brain MRI were
normal. Nerve conduction studies and electromyography
revealed alterations corresponding to sensory neuropathy.
Muscle biopsy demonstrated signs of mild neurogenic 
lesion. Her younger brother (32-year-old) was observed 
with similar symptoms. Detailed genetic study detected 
a known pathogenic missense mutation and a 15,088 base
pair long known pathogenic deletion in the HEXB gene
(NM_000521.4:c.1417G>A; NM_000521:c.-376-
5836_669+1473del; double heterozygous state).
Segregation analysis and hexosaminidase enzyme assay 
of the family further confirmed the diagnosis of late-onset
Sandhoff disease.
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Sandhoff disease (MIM 268800) is a rare type of
hereditary (autosomal recessive) GM2-gan-

gliosidosis1. The disorder is caused by mutation of
the HEXB gene (5q13; 14 exons; MIM 606873)2.
Disruption of the β subunit of the hexosaminidase
enzyme affects the function of both the Hex-A
(α and β, heterodimer) and Hex-B (β and β, homo -
dimer) isoforms, thereby impairing the metabolism
of GM2 gangliosides3. The severity of the disease
depends on the residual enzyme activity3. Three
main groups can be distinguished based on the age
of onset: (1) – infantile or classic form – acute onset
(before the age of 9 months old), primarily associ-
ated with psychomotor retardation, seizures and
early death (before the age of 3 years old); (2) –
juvenile form – subacute onset (3-10 years), charac-
terized by ataxia, mental and motor skills regres-
sion, spasticity, dysphonia and death (usually
before the age of 15 years); (3) – adult form – late
or very late onset, characterized by the following
diverse symptomatology: motor neuron disease,
ataxia (spinocerebellar), tremor (mainly postural),
dystonia, psychiatric symptoms and neuropathy
(sensorimotor or autonomic)2, 4, 5. 

The incidence of Sandhoff disease is 1/422,000
but the exact frequency of the late onset form is still
unknown6. Most of the case reports – available for
late onset disease – identify two main groups based
on phenotype (50% – cerebellar symptoms; 42% –
motor neuron disease), however, other rare clinical
presentations have been described as well (spinal
muscular atrophy-like syndrome, Kennedy disease-
like syndrome, etc.)1, 4–9. Brain MRI of patients with
late-onset GM2 gangliosidosis revealed prominent
cerebellar vermis atrophy with normal cerebellar
hemispheres10. There is currently no effective treat-
ment, although some publications report the benefi-
cial effects of pyrimethamine as well as miglustat
drugs3, 11, 12.

The purpose of this report is to present a case of
a patient with a genetically confirmed, atypical
presentation of late-onset Sandhoff disease.
Furthermore, we draw attention to the differential
diagnostic significance of late-onset Sandhoff dis-
ease underlying proximal predominant symmetric
lower limb muscle weakness in adulthood.

Case report

A 36-year-old female patient was referred to our
outpatient clinic for 9 years of progressive, sym-
metrical lower limb weakness as well as falls.
Occasionally, she also had muscle cramps and mus-
cle pain in her legs, and often felt like she was los-
ing strength from her legs when climbing stairs or
standing up. The symptoms showed no daily fluctu-
ation. Her limbs were a little thinner, however she
did not notice any pronounced atrophy or fascicula-
tions. Detailed neurological examination revealed
mild symmetrical weakness (MRC/Medical
Research Council muscle strength grading scale:
4/5) in the hip flexors, without the involvement of
other muscle groups. The patellar reflex was
decreased on both sides. She had a mild thora-
columbar scoliosis (“S”-shaped). Further detailed
physical examinations of the patient showed no
other abnormalities (e.g. ataxia, organomegaly, uri-
nary incontinence). The performed laboratory tests
were no relevant. Routine electroencephalography
and brain MRI were normal. Lumbar spine MRI
showed minimal multilevel degenerative changes
without significant central canal stenosis or neural
foraminal narrowing. Nerve conduction studies
and electromyography revealed alterations corre-
sponding to sensory neuropathy and right-sided
L5 radiculopathy. The muscle biopsy demonstrat-
ed signs of mild neurogenic lesion. Of note, the
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NM_000521:c.-376-5836_669+1473del; kettôs hete ro -
zigóta állapot). A szegregációanalízis, valamint a család-
tagok hexózaminidáz-vizsgálata a késôi kezdetû Sandhoff-
betegség diagnózisát megerôsítették. 
Konklúzió – A jelen esetismertetés célja, hogy felhívja 
a figyelmet a késôi kezdetû Sandhoff-betegség differenciál-
diagnosztikai jelentôségére felnôttkorban kezdôdô, proxi -
mális predominanciát mutató szimmetrikus alsó végtagi
gyengeség esetén.

Kulcsszavak: Sandhoff-betegség, hexózaminidáz,
motoneuron-betegség, izomgyengeség

Conclusion – The purpose of this case report is to draw
attention to the significance of late-onset Sandhoff disease
amongst disorders presenting with proximal predominant
symmetric lower limb muscle weakness in adulthood.

Keywords: Sandhoff disease; hexosaminidase; 
motor neuron disease; muscle weakness
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mother of the proband (62-year-old), who is treat-
ed at our clinic with late-onset chorea and neu-
rocognitive impairment, has no similar muscle
weakness. The proband has two siblings. Her
younger brother (32-year-old) is treated at the
University of Cambridge with similar symptoms
(he first noticed symptoms at the age of 16 years,
mainly weakness of knee extension; power is
reduced in knee extension and hip flexion (4/5
MRC scale); the muscle biopsy of the vastus later-
alis showed non-diagnostic end-stage muscle atro-
phy). The elder sister of the proband is asympto-
matic (39-year-old) (Figure 1. A). 

Following that possible secondary etiologies
were excluded, a detailed genetic study was per-
formed. The possibility of Huntington’s disease
has arisen in the background of symptoms of the

mother of the proband, therefore, the IT15 gene was
examined (genomic DNA PCR amplification fol-
lowed by electrophoresis), which revealed one nor-
mal (20 CAG repeats) and one expanded (37 CAG
repeat with decreased penetrance) allele, which
may explain her symptoms. We did not find this
expansion in the other members of the family
(Figure 1. A). A reanalysis of the whole exome
sequencing data was performed in the brother of the
proband. We detected a known pathogenic mis-
sense variant in heterozygous form in the HEXB
gene (exon 11)5. This mutation was also identi-
fied in our proband (NM_000521.4:c.1417G>A /
NP_000512.2:p.Gly473Ser; rs762892362). Follo -
wing the detection of the mutation, detailed family
serum hexosaminidase enzyme testing was per-
formed, the results of which supported the possibi -
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Figure 1. Pedigree (A), chromatograms (B) and detection of the deletion (C) (NM_000521:c.-376-
5836_669+1473del) in the family. The generations are signed with Roman numbers. The deceased member is
crossed. Individuals with symptoms are marked in black. The proband is indicated by an arrow. The carrier state is
indicated by a half-filled circle / rectangle. The results of the IT15 gene (genomic DNA PCR amplification followed
by electrophoresis) and the hexosaminidase enzyme assays (leukocytes) were indicated as well 

bp: base pair, IT15: interesting transcript 15 gene; p: proband
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lity of late-onset Sandhoff disease (Figure 1. B).
Therefore, deletion and duplication analyses was
carried out, which detected a 15,088 base pair long
known pathogenic deletion in the HEXB gene
(NM_000521:c.-376-5836_669+1473del)7, 13–15.
Segregation analysis of the family further strength-
ened the diagnosis of late-onset Sandhoff disease
caused by the co-presence of two known pathogen-
ic mutations (double trans heterozygous state)
(Figure 1. C). Although no proven effective treat-
ment is known for our proband, both the patient and
her affected younger brother reported a beneficial
effect of a gluten- and cow’s milk protein free diet
(minimal improvement in muscle mass and muscle
strength).

Written informed consent was obtained from all
individual participants for whom identifying infor-
mation is included in this article (Regional Human
Biomedical Research Ethics Committee of the Uni -
versity of Szeged; registration number: 44/2016.).
All procedures performed in studies involving
human participants were in accordance with the
ethical standards of the Regional Human Bio me -
dical Research Ethics Committee of the University
of Szeged and with the 1964 Helsinki declaration
and its later amendments or comparable ethical
standards.

Discussion

The purpose of the above case report is to draw
attention to the differential diagnostic significance
of possible late-onset Sandhoff disease underlying
proximal predominant symmetric lower limb mus-
cle weakness in adulthood. To the best of our
knowledge, the co-occurrence (double trans hete -
rozygous) of the two known pathogenic mutations

detected in the proband and her brother has not
been reported to date. Sung et al. (2018) reported a
case with a similar clinical picture (40-year-old
woman with three years history of slowly progres-
sive weakness in the lower extremities) in which
one of the mutations (c.1417G>A; G473S) we
detected was associated with the c.298delC patho-
genic variant (compound heterozygous mutation)5.
In their paper, the significance of the G473S mis-
sense mutation was confirmed by high inter-species
conservation and low hexosaminidase activity in
leukocytes. The occurrence of the 15,088 base pair
long deletion detected by the current analysis
(NM_000521:c.-376-5836_669+1473del) has been
described in several previous publications7, 13–15. The
mutation was identified by Bikker et al. (1989) in
two, not related children with classical Sandhoff dis-
ease phenotype and enzymatic results (although
mutational screening for the other allele has not
been performed in details)14. Chardon et al. (2015)
detected the same deletion in addition to a missense
mutation (NM_000521.3:c.1250C>T; p.Pro417Leu)
in a patient with very late-onset Sandhoff disease
phenotype presenting as Kennedy disease (the
results of the enzymatic assays were also consis-
tent)7. Lee et al. (2000) found in addition to the dele-
tion a missense mutation as well (T437P)15. The dis-
ease in this case was of childhood onset, and the
enzyme test results also showed significant decrease
in hexosaminidase function (Total: 67.8 nmol/mg/h;
HexA: 5.8%; HexB: 0.56%). Overall, the co-occur-
rence of the 2 detected variants resulted in late-onset
Sandhoff disease with slow progression and moder-
ately decreased hexosaminidase activity.
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