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MR Imaging Findings in Children with Merosin-Deficient
Congenital Muscular Dystrophy

Pilar A. Caro, Mena Scavina, Eric Hoffman, Elena Pegoraro, and Harold G. Marks

BACKGROUND AND PURPOSE: Our purpose was to determine the brain MR imaging
characteristics of merosin-deficient congenital muscular dystrophy in children.

METHODS: Wereviewed the MR imaging findings of the brain in three children with known
mer osin-deficient congenital muscular dystrophy to determine the presence of any cerebral or
cerebellar abnormalities of development or abnormalities of the white matter.

RESULTS: In all three patients, there was normal formation of the cerebrum, the cerebellum,
and no evidence of neuronal migration anomalies. All three patients had abnor mal white matter
in the cerebrum, with sparing of the corpus callosum, internal capsule, cerebellum, and brain

stem.

CONCLUSION: MR imaging of the brain in children with merosin-deficient congenital mus-
cular dystrophy reveals a consistent pattern of white matter abnormality. We postulate that
disruption of the blood-brain barrier associated with merosin deficiency leads to increased
water content, resulting in abnormal white matter signal intensity.

Congenital muscular dystrophy (CMD) comprises
a heterogeneous group of disorders that present at
birth with muscle weakness, hypotonia, and con-
tractures. A dystrophic pattern is present on muscle
biopsy specimens (1, 2). There are two well-rec-
ognized forms of the disease. The classic or pure
form of CMD occurs in patients with normal or
near-normal intelligence. The second form differs
from the pure form in that severe mental retardation
and brain anomalies are present (2). This second
group includes the Japanese variant known as Fu-
kuyama CMD, the Walker-Warburg syndrome, and
the Santavuori syndrome (muscle-eye-brain dis-
ease) (3). _

Fukuyama, Walker-Warburg, and Santavuori
syndromes have a variety of neuropathologic ab-
normalities that include abnormal cerebral and cer-
ebellar gyral patterns, cerebellar cysts, and white
matter changes on MR images (2-9). The white
matter findings are observed in late infancy and
decrease in severity with age (2-9). The pathogen-
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esis of these changes remains uncertain at thistime.
Imaging findings in the pure form of CMD have
recently been reported, along with their association
with abnormal sensory and visual evoked potentials
(6, 7, 10). In this article, we outline the specific
MR imaging findings seen in patients with docu-
mented merosin-deficient CMD and suggest the
causes.

M ethods

Three children with the classical or pure form of CMD
found to be negative for merosin (laminin «,) immunostaining
on muscle biopsy specimens were studied with MR imaging
and CT of the brain. Immunocytochemical analysis was used
to test skeletal muscle for merosin. A monoclonal antimerosin
(M chain) antibody (Chemicon International, Temecula, CA)
was used to detect the presence or absence of merosin around
each muscle fiber.

MR images were obtained on a 1.5-T imager. T1-weighted
sagittal images (600/15 [TR/TE]), axial variable-echo T2-
weighted images (3000/90-30), and corona T2-weighted fast
spin-echo images were obtained in all three patients. The CT
scans were obtained in 8-mm-thick sections in the axia plane.
The MR imaging studies were analyzed for structural abnor-
malities of the cerebrum and cerebellum, cortical migration
anomalies, and white matter disorders.

Results

Case summaries for al three patients are pre-
sented in Tables 1 and 2 (see Figs 1-3).

Discussion
Merosin itself is an isoform of laminin that is
expressed in skeletal muscle, Schwann cells, car-
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TABLE 1. Case summaries |

CONGENITAL MUSCULAR DY STROPHY

Patient Age (y)/Sex Muscle Tone and Strength Contractures CK (U/L)
1 9F Hypotonic, proximal weakness, Elbows, wrists, hamstrings, 314 (at age 4)
unable to walk heelcords
2 9/M Hypotonic, proximal weakness, Elbows, wrists, hamstrings, 322 (at age 3J)
unable to walk heelcords
3 7IM Hypotonic, proximal weakness, Elbows, wrists, fingers, 557 (at age 6)
unable to site unsupported or walk hamstrings
Note—CK indicates creatine kinase.
TABLE 2: Case summaries (I1)
Subsequent MR
Patient Muscle Biopsy Findings CT of Brain Initial MR Imaging of Brain Imaging of Brain
1 Consistent with muscular dystrophy;  Normal in the Diffuse and symmetrical increase in signal in ~ Not done
absence of merosin protein neonatal period the white matter of the cerebral hemi-
spheres on T2-weighted images (see Fig. 1)
2 Consistent with muscular dystrophy; Normal at age 4 mo Diffuse and symmetrical increase in signal in ~ Not done

absence of merosin protein

3 Consistent with muscular dystrophy;

absence of merosin protein

the white matter of the cerebral hemi-
spheres on T2-weighted images (see Fig. 2)

Higher than normal signal on T2-weighted
images in myelinated white matter (see
Fig. 3)

Not done

Progression of diffuse
white matter signal in-
tensity in the cerebral

325

hemispheres

diac muscle, and placental villi. Laminins are a
family of basement membrane proteins, and the
predominant laminin variant in adult striated mus-
cle basement membrane is merosin (laminin «y).
Merosin binds a-dystroglycan and in turn is linked
to the subsacrolemmal cytoskeleton via the dystro-
phin-glycoprotein complex. Researchers maintain
that a deficiency of merosin could disrupt the link
between the extracellular matrix and the subsacro-
lemmal cytoskeleton, thus causing muscle degen-
eration (11, 12). Recent findings have suggested
that myofiber injury may be the result of an inflam-
matory attack on muscle, followed by poor regen-
eration of myofibers caused by a defective basal
lamina (13).

Clinicaly, patients with merosin-deficient CMD
have congenital hypotonia and weakness, and, in
late infancy, have contractures and delayed motor
milestones. If they survive past the neonatal period,
their neuromuscular condition stabilizes. They also
have normal or near-normal intelligence. All three
patients in this study had normal intelligence. Our
experience is similar to that found in the literature
in that CNS involvement is rarely clinically evi-
dent, but MR white matter abnormalities are always
present (4, 6).

MR imaging findings were strikingly similar for
al three patients. On T2-weighted images, all three
patients had a diffuse and symmetrical increase in
signal in the white matter of the cerebral hemi-
spheres, normal white matter signal in the cerebel-
lum, and no evidence of structural abnormalities or
neuronal migration anomalies, such as focal occip-
ital agyria, white matter cysts, enlarged lateral ven-
tricles, or hypoplasia of the cerebellar vermis and

pons. The signal characteristic of the white matter
within the corpus callosum, internal capsule, and
brain stem was normal in al three children. The
brain stem and cerebellum were structurally nor-
mal. Patient 2 was the only one who had an avail-
able CT scan, which showed a norma brain and
cerebellum at 4 months of age.

The changes seen in the white matter in our pa-
tients were similar to those described in the liter-
ature in that there was progression of white matter
disease (10). Trevisan et a describe one patient
with merosin-deficient CMD whose imaging stud-
ies from age 2 months to 5 years showed progres-
sion of leukoencephalopathy (10). This finding in-
dicates that if MR findings in early infancy (ie,
before 4 months of age) are normal in a child sus-
pected of having CMD, the diagnosis of merosin-
deficient CMD should not be discarded. Instead,
the study should be repeated later (ie, at least after
age 1 year) to look for changes in the white matter.

Why there is abnormal white matter in patients
who do not clinically have CNS involvement is un-
known. It is known, however, that merosin pro-
motes neurite outgrowth and Schwann cell migra-
tion (11, 14, 15). In the brain, merosin has been
found in the basement membrane of blood vessels
(16). As postulated by Villanova et a, this may
result in an alteration in the blood-brain barrier,
leading to vascular hyperpermeability and the pen-
etration of substances into the CNS (16). We pro-
pose that the increased T2 prolongation time on an
MR image may be attributable to increased water
content in the white matter owing to an abnormal
blood-brain barrier rather than to decreased or ab-
normal myelination. The literature supports this hy-
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Fic 1. Patient 1: T2-weighted MR image
of the brain at age 9 years shows diffuse
and symmetrical increase in signal in the
white matter of the cerebral hemispheres

(arrow).

pothesis, and findings report normal brain stem au-
ditory evoked responses in patients with
merosin-deficient CMD (6, 17). Brain stem audi-
tory evoked responses are typically abnormal in pa-
tients with leukodystrophies (18). However, further
studies are needed to prove this hypothesis.

Conclusion

These three cases have demonstrated the mani-
festations of merosin deficiency through clinical
presentations, muscle biopsy specimens, and MR
imaging findings. Imaging studies play an impor-
tant role in the diagnosis of merosin-deficient
CMD. Subtle changes in the white matter may be
seen in early infancy and aid in the diagnosis of
this form of CMD. However, if white matter
changes are not seen in infancy, a repeat study in
early childhood could be revealing and help to con-
firm the diagnosis in a child with features charac-
teristic of merosin-deficient CMD.
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