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Introduction
Dystroglycanopathy is a type of congenital 
muscular dystrophy caused by mutations 
causing defective glycosylation of a 
dystrophin‑associated glycoprotein, 
dystroglycan. They are very often 
associated with clinical manifestation of 
the central nervous system and ocular 
involvement.[1] The dystroglycanopathy may 
be a very severe degree in Walker–Warburg 
syndrome (WWS), moderately severe in 
muscle‑eye‑brain disease  (MEB), or milder 
manifestations in cases of Fukuyama 
congenital muscular dystrophy (FCMD).[2]

MEB was first detected in 1977 in Finland, 
which demonstrates autosomal recessive 
inheritance.[3] MEB patients are mostly 
floppy infants with visual and cognitive 
impairment. The mixed hypotonia 
is attributed to muscular dystrophy 
and cerebral malfunction. Hypotonia 
progressively becomes hypertonic and later 
leads to contracture formation. Impaired 
vision is due to the development of myopia, 
degeneration of the retina, and congenital 
glaucoma. They may develop juvenile 
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Abstract
Dystroglycanopathy is a type of congenital muscular dystrophy caused by mutations causing 
defective glycosylation of a dystrophin‑associated glycoprotein, dystroglycan and as such is 
a very rare disease entity. We are reporting a 1‑year‑old girl child with dystroglycanopathy who 
presented with motor predominant developmental delay. She had motor development quotient of 52, 
mental development quotient of 75, facial dysmorphism, mixed hypotonia with a global decrease 
in muscle power, and areflexia. Serum CPK level was elevated; magnetic resonance imaging brain 
revealed multiple intraparenchymal cysts in the cerebellum with disorganized folia. Next‑generation 
sequencing revealed a homozygous missense mutation in exon 3 of the ISPD gene  (p.Gln215His; 
ENST00000407010) consistent with the diagnosis of dystroglycanopathy muscle‑eye‑brain disease. 
Genetic counseling and prenatal diagnosis for subsequent pregnancies were advised for the family, 
apart from appropriate rehabilitation for the child.
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cataracts develop if they survive up to the 
age of 10 years.[4]

The average life expectancy of MEB 
children is around 10–30  years.[5] We 
should know the difference among all the 
three muscular dystrophies to prognosticate 
the life expectancy and complications.

Case Report
A 1‑year‑old girl second born to a 
consanguineous couple presented with 
motor predominant developmental delay. 
She was not able to stand or walk but was 
able to sit only with support. She was able 
to speak bisyllables, and her hearing and 
vision were normal. Her motor development 
quotient was 52, and the mental 
development quotient was 75  (overall 
development quotient was 63.5 in 
Development Assessment Scale for Indian 
Infant). There was no history of seizures or 
recurrent episodes of encephalopathy. There 
was a history of sibling death (intrauterine). 
The child had one episode of hospitalization 
in the past for pneumonia and also had 
feeding difficulties. Family history and birth 
history was uneventful.
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On examination, she had stable vitals, facial dysmorphism 
in the form of depressed nasal bridge, squint, and protruded 
tongue [Figure  1]. Neurological examination revealed 
generalized hypotonia with reduced muscle power, more in 
bilateral lower limbs  [Figure  2]. Deep tendon reflexes were 
absent in both upper and lower limbs, the bilateral plantar 
response was flexor, and there were no sensory deficits. 
There was no fasciculations or hypertrophy of any group of 
muscles. The examination of other systems was found to be 
normal. On fundoscopy, foveal reflex was normal, but left 
temporal pallor with the tilted disc was found. An abnormally 
high hairline on the forehead was observed [Figure 3].

Investigations revealed normal complete blood counts, serum 
electrolytes, and thyroid function tests. Serum CPK levels 
were very high (6562 U/L). Magnetic resonance imaging brain 
revealed multiple intraparenchymal cysts in the cerebellum 
with disorganized folia, and white matter showed diffusely 
abnormal hyperintensities on T2‑weighted images [Figure 4].

Nerve conduction study was normal, and 
electromyography was suggestive of the myopathic 

pattern. Echocardiogram showed normal cardiac function. 
Next‑generation sequencing revealed a homozygous 
pathogenic missense variation in exon 3 of the 
Isoprenoid Synthase Domain‑Containing Protein  (ISPD) 
gene  (chr7:16415756T>G; Depth: 91x) that resulted in 
the amino acid substitution of Histidine for Glutamine 
at codon 215  (p.Gln215His; ENST00000407010). The 
presence of this pathogenic mutation was confirmed by 
sanger sequencing. The observed variation was found 
to reside in the 2‑C‑methyl‑D‑erythritol 4‑phosphate 
cytidylyltransferase of the ISPD protein. This novel variant 
was not found to be reported in ExAC, 1000 genomes, 
and other genetic databases, and in silico prediction of this 
variant by Polyphen‑2, SIFT and Mutation Taster 2 was 
found to be damaging. The reference codon was found to 
be conserved across species. Both parents were found to 
be acrriers for the detected variant in the co‑segregation 
analysis. Genetic counseling and prenatal diagnosis for 
subsequent pregnancies were advised for the family, apart 
from appropriate rehabilitation for the child.

Figure 2: Floppy child with hypermobility of joint shown by heel to ear test
Figure 1: Hypertelorism, squint, protruded tongue, and scarf sign (hyper 
mobility of joints)

Figure  4: Revealed multiple intraparechymal cysts in cerebellum 
with disorganized folia and diffusely abnormal white matter signal on 
T2‑weighted imagesFigure 3: Abnormally high hairline on the forehead
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Discussion
Congenital muscular dystrophy is as such classified into 
merosein positive and merosin negative muscular dystrophy. 
In the merosin positive group apart from dystroglycanopathy, 
collagen VI associated muscular dystrophy and other rare 
types have been described. Dystroglycanopathy is divided 
into three types, i.e., Type A; MDDGA3, Type B; MDDGB3 
and Type C; MDDGC3 depending on mutations in the 
POMGnT1 gene.[6] Type A represents WWS, WWS‑like, 
MEB, and FCMD‑like; type B represents CMD CRB  (CMD 
with cerebellar involvement), CMD MR and CMD no MR; 
and type C represents both LGMD MR (limb‑girdle muscular 
dystrophy with mental retardation) and LGMD no MR.[1] These 
clinical categories are further subdivided into seven subtypes, 
as represented by a genetic defect. Subtype  1: POMT1, 
subtype 2: POMT2, subtype 3: POMGNT1, subtype 4: FKTN, 
subtype 5: FKRP, subtype 6: LARGE and subtype 7: ISPD.[7]

Dystroglycanopathy with the brain and eye anomalies 
may occur due to homozygous or compound heterozygous 
mutations in the ISPD gene  (OMIM*614631). It results 
from defective glycosylation of alpha‑dystroglycan. 
Histopathological examination of muscle biopsy specimen 
shows dystrophic changes and a reduction of glycosylated 
alpha‑dystroglycan. Their average life expectancy is 
2  years.[8] To the best of our knowledge, this case is the 
first detection of the Gln215His variant and has not been 
reported in databases.

We initially also clinically suspected the child to suffer 
from congenital muscular dystrophy, most probably 
dystroglycanopathy due to the delayed motor milestone, 
past hospitalization for pneumonia and also had 
feeding difficulties, mixed hypotonia  (floppiness), facial 
dysmorphism, neuroimaging abnormalities, and fundus 
abnormalities. The genetic study also confirmed the case to 
be a case of MEB. Genetic sequencing should be performed 
in cases with suspected congenital muscular dystrophy, as 
it helps in prognosticating by finding exact genetic etiology 

and complex posttranslational modification pathways which 
involves the development of brain and muscles.[8]

As it is a disorder of an autosomal recessive inheritance, the 
possibility of 25% sibling is affected, 50% being the carrier, 
and 25% being normal is expected  [Figure  5]. Hence, 
parents need to be tested for carrier state, and antenatal 
screening during subsequent pregnancies is advised for 
the family. In the animal model, it was found that the viral 
genome may be used to deliver LARGE to skeletal muscles 
in  vivo and thereby establishing the glycosylation function 
of muscles in dystroglycanopathy disorders.[9] This may be 
the feature therapeutic option for these diseases.
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Figure 5: Pedigree chart. An autosomal recessive inheritance, possibility 
of 25% sibling is affected


