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Introduction 

 

Dystrophinopathies include a spectrum of muscle 

diseases caused by mutations in the Duchenne 

Muscular Dystrophy (DMD) gene which encodes the 

protein “dystrophin”. Commonly, it presents as DMD 

or Becker Muscular Dystrophy1,2. Cases of DMD 

usually have dilated cardiomyopathy and a few have 

hypertrophic cardiomyopathy3. Contiguous gene 

deletion syndromes are disorders with coincident 

expression of otherwise unrelated inborn errors of 

metabolism. Xp21 deletion syndrome is a deletion 

syndrome most frequently affecting the X-linked 

congenital adrenal hypoplasia, glycerol kinase and 

dystrophin loci4. We present a floppy infant with 

hypertrophic cardiomyopathy who was subsequently 

diagnosed as DMD with a strong possibility of 

contiguous gene deletion syndrome in the family. 

 

Case report 

 

A 20 month old boy was born at term from a third 

degree consanguineous union with a birth weight of 3 

kg. His perinatal history was uneventful except for 

hyperbilirubinaemia requiring phototherapy. There 

was global developmental delay with only head 

holding and palmar grasp achieved by 18 months of 

age and cooing since 15 months of age. He had a 

history of repeated respiratory infections requiring 

hospitalization.  On examination, he was dysmorphic 

with a flat facial profile, low set ears and 

hypertelorism. His head circumference was 48 cm. 
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He had profound hypotonia, proximal muscle 

weakness, mild head lag and hyporeflexia. He had 

prominent calf muscles and hepatomegaly. Chest 

radiography showed cardiomegaly and abdominal 

ultrasonography confirmed hepatomegaly. 

Echocardiography showed hypertrophic 

cardiomyopathy with ventricular dysfunction. Serum 

alanine transferase and lactate dehydrogenase levels 

were high. Serum creatine kinase (CK) was high at 

7,800 IU/litre. Random blood sugar and lactate levels 

were normal. 

   

A differential diagnosis of Pompe disease was 

considered. However, in view of the family history of 

previous sibling death at eight months of age with 

floppiness, ambiguous genitalia and hypercreatine 

kinasemia, a contiguous gene deletion syndrome 

involving dystrophin gene (Xp21 deletion syndrome) 

was suspected. A multiplex ligation-dependent probe 

amplification (MLPA) study of the proband showed 

duplication of exons 53, 54 and 55 at Xp21 site of X 

chromosome. The child could not be revived and 

succumbed to pneumonia with cardiorespiratory 

failure. Parents were investigated along with two 

other live female siblings. None of them had 

hypercreatine kinasemia. The family refused further 

genetic studies. 

 

Discussion 

 

Dystrophin, the protein product of DMD gene, is the 

largest structural protein (427kD) that links the 

internal actin cytoskeleton of the muscle fibre to a raft 

of dystrophin associated glycoprotein (DAG) in the 

muscle membrane5. Its absence leads to increased 

membrane fragility, a loss of linkage across 

sarcolemma leading to disorganization of the DAG 

complex. This results in myofibril necrosis leading to 

cycles of degeneration and regeneration with eventual 

permanent loss of fibre and fibrotic replacement1. The 

availability of assays for gene and dystrophin protein 

have led to appreciation of variability in clinical 

presentation associated with dystrophin gene 

mutation1,6.  
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DMD classically presents between three and six years 

of age with skeletal muscle weakness preferentially 

affecting large proximal muscle groups. It is 

relentlessly progressive, leading to loss of ambulation 

by 11 to 13 years and death by the third decade, often 

due to respiratory insufficiency1. Cardiac involvement 

in DMD may precede musculoskeletal symptoms and 

is often unrelated to the extent of musculoskeletal 

involvement3. More than one third of patients with 

DMD develop signs of cardiac dysfunction by 14 

years of age and virtually all have cardiomyopathy, 

often dilated, by 18 years of age7. Cardiac 

dysfunction in DMD is due to early regional 

myocardial fibrosis leading to left ventricular 

dysfunction – systolic as well as diastolic. It is known 

that progression of hypertrophic cardiomyopathy to 

dilated or burnt out cardiomyopathy occurs in 10-

15% of patients8. Dystrophinopathy may also present 

as pure cardiac presentation as in the case of X-linked 

cardiomyopathy which usually presents in the third 

decade of life1. 

                  

Our patient presented with severe hypotonia, 

proximal muscle weakness, cardiomegaly, 

hepatomegaly and pseudohypertrophy of calf 

muscles. Echocardiographic findings were consistent 

with hypertrophic cardiomyopathy. Our patient had a 

sibling with adrenal hypoplasia and muscular 

weakness who expired before genetic testing. He had 

ambiguous genitalia, global developmental delay, 

floppiness with weakness and hypercreatine 

kinasemia. In view of this significant history 

suggestive of a contiguous gene deletion syndrome, 

dystrophinopathy was thought of in our patient 

instead of a commonly presenting Pompe disease. 

The Multiplex Ligation-dependent Probe 

Amplification (MLPA) report was consistent with 

duplication involving Xp21 site of X chromosome at 

exons 53 to 55. Thus, in the present case with 

hypertrophic cardiomyopathy, a diagnosis of 

dystrophinopathy could be confirmed with the help of 

molecular studies.   

   

Schmickel (1986) first proposed the term contiguous 

gene syndrome for the group of disorders 

characterized by microdeletion or microduplication of 

chromosomal segments associated with clusters of 

single gene disorders9. Usually this syndrome is 

sporadic but it may be familial. Specific aspects of 

this syndrome could be clearly recognizable as single 

gene Mendelian trait.  Xp21 contiguous gene deletion 

syndrome includes DMD, Aland Island eye disease, 

adrenal hypoplasia, glycerol kinase deficiency, 

ornithine transcarbamylase deficiency, retinitis 

pigmentosa and McLeod phenotype4. 

  

A contiguous gene deletion syndrome should be kept 

in mind especially when multiple single gene 

disorders originating from deletion or duplication of a 

chromosomal segment are seen within a family; such 

deletions or duplications cannot be identified on 

routine karyotyping. Contiguous gene deletion 

syndromes, if unrecognized, may lead to delay in 

diagnosis and hence a missed opportunity for genetic 

counselling. 
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