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Merosin-deficient congenital muscular
dystrophy in two siblings
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Congenital muscular dystrophies are a group of heterogeneous inherited
autosomal recessive disorders. The so-called ‘pure’ or ‘occidental’ form is
further divided into merosin-positive and merosin-negative subgroups.
Merosin is also expressed in the nervous system and its deficiency could
affect development of the nervous system. The authors report two siblings
with merosin-negative congenital muscular dystrophy. The clinical picture,
biopsy findings, and abnormalities as detected by the magnetic resonance
imaging of the two patients are presented.
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Introduction

Congenital muscular dystrophy (CMD) is a rare disorder with onset at birth or in
early infancy, and is characterised by muscular weakness, hypotonia, and
contractures. There are several types of CMD with heterogeneous aetiologies—
for example, one form is Fukuyama type CMD with severe structural brain
abnormalities, which has been mapped to chromosome 9q31-33.1 The pure form
of CMD can be further subdivided into merosin-positive or merosin-negative
CMD. The merosin-negative CMD form is thought to be the most severe and can
be associated with white matter abnormalities as seen with brain imaging. In this
case report, we describe two siblings who both have merosin-negative CMD
with variable clinical course. This is the first local report of this type of condition,
and the findings are discussed in context with the relevant literature.

Case reports

Case 1
A 9-year-old girl was born by full-term, normal delivery in China. Her parents
were non-consanguineous and there was no family history of neuromuscular
diseases. The pregnancy was uneventful but she was noted to be hypotonic at
birth. She had developed recurrent episodes of chest infection since the age of
1 month and was presented to us with this infection at 4 months old. Physical
examination revealed an alert infant, but she was hypotonic with decreased
spontaneous movements. She had complete head lag with facial weakness, weak
cry, and ineffective sucking. Her body weight was at the third percentile, and
she had a proximal muscle power of grade 2/6, with generalised muscle
wasting. The tendon of the archilles was tight and the deep tendon reflexes
were diminished. However, the results of both the ocular and the hearing exam-
inations were normal.

The results of the clinical investigations revealed a serum creatine kinase
level of 1770 IU/L, which is grossly elevated from normal. Also, the metabolic
screening and the cardiac assessment were both normal. Furthermore, the
computed tomography (CT) of the brain showed no abnormalities. Magnetic
resonance imaging (MRI) spectroscopy showed extensive demyelination changes
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in periventricular white matters (Fig 1a); however, an
MRI sampled at trigonal area detected no abnormal
neurometabolites. An electromyogram showed early
recruitment, low amplitude, and brief duration of polyphasic
motor unit potential, which are consistent with a myopathic
process. Yet, the sensory and motor nerve conduction
studies were normal. Muscle biopsy showed prominent
fatty replacement of muscle fibres, and the preserved fibres
exhibited variation in diameter. There was no relevant in-
flammatory cell infiltration, and the intermyofibrillary
architecture was unremarkable. Immunohistochemical
studies on the muscle biopsy showed a completely negative
reaction for merosin but was positive to α-sarcoglycan and
ß-sarcoglycan (Fig 1b). The final diagnosis of the patient
was merosin-negative CMD.

The patient developed respiratory failure at the age of
5 months requiring mechanical ventilation, and a tracheos-
tomy was performed at the age of 8 months. The girl was
subsequently discharged home at the age of 30 months.
She used a ventilator at home and was treated with interdis-
ciplinary neurological and pulmonary rehabilitation. At the
age of 9 years, the girl could only sit with support, and
multiple contractures and scoliosis were seen. However,
no mental impairment was observed and she could com-
municate in meaningful sentences and play computer
games. Furthermore, she was able to attend a special school
nearby.

Case 2
The patient was the younger brother of the girl in the first
case. Despite genetic counselling and an apparently normal
antenatal period, he was noted to be flaccid shortly after
birth. At the age of 8 months, his body weight was at the
tenth percentile. Proximal muscle power was determined

to be at grade 2/6; there was generalised muscle wasting
and the deep tendon reflexes were diminished.

Computed tomography of his brain showed non-specific
increased hypodensity in the right parieto-occipital
junction white matter. The cardiac assessment was
again normal. The electromyogram showed myopathic
changes and results of a muscle biopsy at the age of 4 months
showed mild variation in the fibre diameter. The majority
of fibres were within the normal size range, but a few
irregularly distributed foci of interstitial mononuclear
inflammatory cell infiltration were present. Occasional
regenerating fibres were seen, yet there was no fibrofatty
infiltration. Merosin staining was not performed in the
muscle biopsy specimen, but because the phenotype and
clinical presentation was similar to his elder sister, the final
diagnosis was also merosin-negative CMD.

Since the age of 3 years, he had developed recurrent
chest infection and required nocturnal bilevel positive airway
pressure (BiPAP). Although he was wheelchair-bound, he
could speak in sentences and his cognitive function was
intact. His respiratory function was static and he did not
require a tracheostomy.

Discussion

Myopathies are defined as any disorder of muscle tissue
and characterised by lower motor neuron weakness.
The condition can be classified according to the presence
or absence of specific ultrastructural changes as detected
by muscle biopsy.2 These dystrophic changes are reported
to be an increase in the connective tissue, degenerating
and regenerating fibres, and marked variation in the fibre
size.2,3 Furthermore, muscular dystrophies can be classified

Fig 1a. Magnetic resonance image showing the
periventricular deep white matter, which demonstrates
abnormal T1W hypointensity and T2W hyperintensity, in a
bilateral symmetrical fashion. The subcortical U-fibres are
relatively spared, with the changes most prominent in the
peritrigonal region

Fig 1b. Muscle biopsy showing negative staining for merosin
(immunoperoxidase with haematoxylin counterstain, original
magnification, x12.5). Inset: muscle biopsy with positive
merosin stain (immunoperoxidase)
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according to the onset of symptoms and the progression
of muscle weakness. Congenital muscular dystrophy is
an autosomal recessive disease that is present at birth
or manifest by the age of 6 months. It is characterised
by a static or slow progression of muscle weakness.
Other types of muscular dystrophies have later onset
and muscular weakness is progressive, such as X-linked
dystrophinopathies (Duchenne and Becker muscular
dystrophies), and limb girdle muscular dystrophies.

There are two categories of CMD depending on the
structural involvement of the central nervous system
(CNS).2 Fukuyama CMD, Walker-Warburg syndrome, and
muscle-eye-brain disease are associated with structural ab-
normalities of the brain, severe mental retardation, and
seizures. The latter two disorders are also associated with
ocular malformation. The classic form of CMD has no
apparent clinical involvement of the CNS and the patient
has normal intellect. Although the brain is structurally
normal, a subset of patients has been identified with white
matter changes on examination with CT or MRI.

The classic form of CMD can be further subdivided into
two groups depending on the presence or absence of merosin.
In 1994, Tome et al4 reported the first group of patients with
classic CMD that were also deficient in merosin. The
merosin-negative cases demonstrated clinical homogeneity
with symptoms of severe hypotonia, multiple contractures,
delayed developmental milestones, and normal mentation
accompanied by variable degrees of central hypomyelination
as seen with neuroimaging.1,3

Laminins are a family of large glycoprotein which form
the back bone of the basement membrane.5 Each laminin

molecule consists of three polypeptide chains (alpha, beta,
and gamma).6 Different laminin isoforms exist as com-
binations of these polypeptide chains. Merosin is the name
for the alpha-2 chain of laminin 2 molecule which is promi-
nently expressed in muscle and other tissues. The merosin
gene has been mapped to the laminin alpha-2 locus
(LAMA2) at chromosome 6q22.1,2 In Duchenne muscular
dystrophy, a number of dystrophin-associated proteins
(DAP) have been identified,7,8 which are subdivided into
three groups—sarcoglycans, dystroglycans, and syntrophins.
These proteins span the muscle membrane and function as
a complex bridge between the cell cytoplasm and the
extracellular matrix.9,10 The dystrophin-glycoprotein com-
plex is formed from laminin-merosin, DAP, and dystrophin
(Fig 2). The dystrophin portion is intracellular and is
anchored to the intracellular F-actin filament. The DAP
portion of the bridge complex is in transmembrane, and the
laminin-merosin complex is anchored to the basal lamina
in the extracellular matrix. The muscle membrane is stabi-
lised by this dystrophin-glycoprotein complex; however, a
deficiency in any part of this complex bridge disrupts the
integrity of the membrane. Tears in the membrane cause
excess calcium leakage into the muscle fibre and initiates a
cascade of events that eventually lead to muscle fibre
necrosis. This scenario is exactly what happens in the final
stages of muscular dystrophy.9

In a review of published reports involving 248 patients
with immunohistochemical abnormalities of merosin,3 76%
of cases fitted the definition of classic CMD, 10% presented
after the age of 6 months, and 75% were not able to walk by
the age of 2 years. Seizures were reported in 20% of the
cases and 11 patients died from respiratory failure at ages
ranging from 4 months to 12 years (mean and median,
60 months). A creatine kinase level greater than 1000 U/L
was recorded on at least one occasion in 100 of 124 patients
that were tested, the creatine kinase level on the remaining
124 patients were not mentioned in the report. But mental
retardation was only present in 7% to 12%; this mental
retardation had no apparent correlation to the severity of
weakness.

Philpot et al11 reviewed 24 cases of pure congenital
muscular dystrophy, of which 11 were merosin-negative.
They found that the merosin-deficient group was more
severely affected clinically than the merosin-positive group.
MRI was performed in 15 children, seven of these patients
had merosin-negative muscular dystrophy. In these seven,
there were white matter changes in the MRI images. Philpot
et al11 postulated that the white matter changes were spe-
cific to merosin-negative CMD type. Merosin is expressed
in foetal brain and this may account for the dysmyelination
as seen in the MRI studies.

Although merosin-negative CMD cases demonstrate
clinical homogeneity, the severity of weakness and CNS
manifestation may vary. Patients with merosin-negative
CMD are also likely to develop dilated cardiomyopathy.12

Fig 2. The dystrophin-glycoprotein complex confers the
muscle membrane stability. The dystrophin portion is
intracellular and is anchored to the intracellular F-actin
filament, the dystrophin-associated protein is
transmembrane, and the laminin-merosin complex is an-
chored to the basal lamina in the extracellular matrix
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Patients also have difficulties in all stages of feeding that
progress with age.13 The patients in this case report were
diagnosed as having the same phenotype, but the respira-
tory function was more crippling in the elder sister com-
pared with the brother. She required a tracheostomy and
home ventilation during young childhood, whereas the
brother was stable on BiPAP.

An accurate diagnosis is important for the treatment of
patients with congenital muscular dystrophy because the
clinical course can then be more precisely predicted. The
common complications can be anticipated using such
methods as regular echocardiography, and a comprehensive
extensive battery of tests is often required. Genetic coun-
selling needs to be more informative because this form of
CMD is an autosomal recessive disorder and can be detected
at an early stage. Prenatal diagnosis is now possible through
chorionic villous biopsy or amniocentesis because merosin
is also expressed in trophoblasts.2,14 Foetal muscle biopsy is
also another option for prenatal diagnosis in late preg-
nancy.2 The importance of pulmonary rehabilitation as
part of the management programme cannot be overlooked
because the mortality of patients with congenital muscular
dystrophy is related to respiratory function.

Conclusion

Congenital muscular dystrophy is not a single disease
entity. It can be subdivided into two different subtypes de-
pending on the presence or absence of merosin, which is
an important structural constituent of a larger structure
called dystrophin-glycoprotein complex. Defects of this
complex can lead to the disruption of integrity of the mus-
cle cell membrane, which results in muscle damage.
Merosin-deficient CMD has a distinctive clinical presenta-
tion in addition to the other CMD features—patients have
demyelination changes in the brain but of normal in-
tellect. Diagnosing merosin-negative CMD requires

special staining of the muscle biopsy samples, and also
genetic investigation. To our knowledge, this is the first
reported case of sibling merosin-negative CMD in our
locality.
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