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ABSTRACT

Duchenne muscular dystrophy (DMD) is a recessive X-linked mediated, musculoskeletal disorder that affects only males. It is the
most common and severe form of muscular dystrophy where there is failure to manufacture dystrophin. Clinically, it is
characterized by progressive muscle wasting eventually leading to premature death. DMD is described as progressive myopathy
leading to muscle weakness and eventually its degradation. Muscle weakness progresses from hip girdle muscles and neck flexors,
the shoulder girdle and distal limb and trunk muscles. Usually boys are affected at the age of 3 to 5 years, present due to difficulty
in climbing stairs or rising from sitting position, most patients using Gowers maneuvers, and enlarged calf muscles are present
classically, due to replacement of muscles by fats by the age of 12 years. Here, we present a case of DMD in a 11-year-old male
with remarkable clinical manifestations.
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INTRODUCTION:

Duchenne muscular dystrophy (DMD) is atypical inherited musculoskeletal disorder which shows clinical characteristics of
progressive muscular weakness at an early stage and pathologic features of fibrosis and fatty replacement, particularly late in the
disease course. It is a recessive X-linked disorder occurring 1 in every 3500 live male births and named after a French neurologist
Guillaume Benjamin Amand Duchenne in 1860.[1]

It is the most common and severe form of muscular dystrophy, beginning at 3-5 years of age and characterized by proximal
muscle weakness and calf hypertrophy in affected boys.[1,2] DMD has a very high mutation rate with distinctive and relentless
clinical presentation. Patients usually become wheelchair-bound by the age of 12 and die in their late teens to early twenties.

CASE REPORT:

A 11yr old male child resident of Karaikal presented with complaint of difficulty in walking and running and difficulty in
standing from sitting position. Patient was apparently normal 6 months back than his mother notice that his child is not walking
properly and difficulty while walking which is gradual in onset. Immunisation is complete as per the age. On examination, he had
difficulty jumping onto the examination table, a Gower sign (a sequence of maneuvers for rising from the floor, proximal
weakness of pectoral and pelvic girdle muscles, a waddling gait tight hell cords, and apparently enlarged calf muscles. No gross
milestone delay. Serological analysis showed creatine kinase (CK) level to be elevated to 3467 U/L, lactate dehydrogenase to 540
pg/dl, and alanine transaminase level to 112 U/L. To confirm the diagnosis muscle biopsy was planned and done sample taken
from calf muscle, muscle biopsy confirmed muscular dystrophy (Fig 1,2).
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Fig 1: 11 years male boy with
DMD

Fig 2: Calf muscle hypertrophy in
DMD

DISCUSSION:

DMD is the most common muscle dystrophy in India as well as the world, caused by mutations in dystrophin gene as a result of
which the body is unable to synthesize the protein dystrophin required for muscle contraction. Every time the muscle contracts,
muscle damage occurs which is repaired but with deficient protein resulting in repaired muscle which is also a damaged one. This
continuous succession of damage and repair and eventually replacement of muscle with fibrofatty tissue is responsible for the
clinical signs of progressive muscle wasting and degeneration that is usually evident by 3—4 years.[4]

DMD is caused by mutations in the DMD gene encoding a protein called dystrophin, which localizes to the cytoplasmic face of
the sarcolemma of the skeletal muscle, forming one component of a large glycoprotein complex (dystrophin-associated
glycoprotein complex).

Dystrophin is a structural protein in skeletal muscle, cardiac muscle and brain. It interacts with multimeric protein complex
associated with sarcolemma proteins which plays an important role to maintain integrity of muscle membrane [5]. Molecular
genetic studies indicate that dystrophin is a huge gene located on the short (p) arm of the X chromosome at position 21.2.and
about two thirds of mutations in this gene lead to DMD but no clear correlation found between the extent of deletion and severity
of disorder.

The protein, called dystrophin, is about 400 kD in size and represents about 0.002% of total striated muscle protein [6]. The
finding of dystrophin mRNA in brain may explain mental retardation in DMD patients [7]. Dystrophin in brain is transcribed from
a different promoter from that used in muscle. The brain-type promoter of the dystrophin gene is highly specific to neurons.

By contrast, the muscle-type promoter is active in a wider range of cell types, including not only striated and smooth muscle, but
also glial cells to a lesser extent, and probably neurons [8]. The replacement of the missing protein, dystrophin, using myoblast
transfer in humans or viral/liposomal delivery in the mouse DMD maodel is insufficient and short-lived. An alternative approach to
treatment would be to upregulate the closely related protein, utrophin, which might be able to compensate for the dystrophin
deficiency in all relevant muscles [9].
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Diagnosis is confirmed by high serum marker levels of CK, muscle biopsy, electromyography, and genetic analysis. The increased
permeability of the sarcolemma damaged due to repeated contractions in DMD patients leads to leakage of proteins, such as CK
into the plasma resulting in elevated levels of CK in the serum, characteristic in DMD patients. Other enzymes such as alanine
transaminase, aspartate transaminase, aldolase, and lactate dehydrogenase are also raised.[2,10] In this case, serum markers such
as CK, lactate dehydrogenase, and alanine transaminase levels were markedly increased. Muscle biopsy and electromyography
also revealed positive results.

Current management of DMD involves physiotherapy and corticosteroid therapy which delays loss of ambulation 1-3 years but
does not cure the disease. However, corticosteroids are associated with significant side effects, including weight gain, decreased
bone mineralization, Cushing syndrome, and behavioural disturbances. Alternate regimens have been tried, although the efficacy
of these regimens in comparison to daily dosing is incompletely studied.[11,12] A growing number of reports suggest that
treatment before the age of 5 years is especially beneficial, though the data to support early use are limited.[11] Recent treatment
modalities include gene therapy and stem cell therapy which appear very promising and suggest that an upregulation of
dystrophin-like protein has beneficial effects. Prenatal counseling and genetic tests like multiplex ligation-dependent probe
amplification are being used to offer hope in this progressive and eventually fatal muscle dystrophy to prolong and improve the
quality of patient's life.[13,14]

CONCLUSION:

Duchenne muscular dystrophy is the most common hereditary neuromuscular disorder and is inherited in an X linked recessive
manner. Raised CPK level and muscle biopsy are cheap and easily available test for the confirmation diagnosis of Duchenne
muscular dystrophy.

REFERENCES:

1. Suneja B, Suneja ES, Adlakha VK, Chandna P. A rare case report of neurodegenerative disease: Duchenne muscular dystrophy
in two male siblings. Int J Clin Pediatr Dent. 2015;8:163-5

2. Yiu EM, Kornberg AJ. Duchenne muscular dystrophy. Neurol India. 2008;56:236-47.
3. Opas M, Michalak M. Duchenne muscular dystrophy. Encyclopedia of Life Sciences.London: Nature Publishing Group; 2001.

4. Bushby K, Finkel R, Birnkrant DJ, Case LE, Clemens PR, Cripe L, et al. Diagnosis and management of Duchenne muscular
dystrophy, part 1: Diagnosis, and pharmacological and psychosocial management. Lancet Neurol. 2010;9:77-93.

5. Nussbaum R, Mclnnes RR, Willard HF (2007) Thompson & Thompson genetics in medicine. Elsevier Health Sciences.

6 . Hoffman EP, Brown RH Jr, Kunkel LM (1987) Dystrophin: The protein product of the Duchenne muscular dystrophy locus.
Cell 51: 919-928.

7. Chamberlain JS, Pearlman JA, Muzny DM, Gibbs RA, Ranier JE, et al. (1988) Expression of the murine duchenne muscular
dystrophy gene in muscle and brain. Science 239: 1416-1418.

8. Chelly J, Kaplan JC, Maire P, Gautron S, Kahn A (1988) Transcription of the dystrophin gene in human muscle and non-
muscle tissues. Nature 333: 858-860.

9. Tinsley JM, Potter AC, Phelps SR, Fisher R, Trickett JI, et al. (1996) Amelioration of the dystrophic phenotype of mdx mice
using a truncated utrophin transgene. Nature 384: 349-353.

10. Hathout Y, Brody E, Clemens PR, Cripe L, DeLisle RK, Furlong P, et al. Large-scale serum protein biomarker discovery in
Duchenne muscular dystrophy. Proc Natl Acad Sci U S A. 2015;112:7153-8.

11.Abbs S, Tuffery-Giraud S, Bakker E, Ferlini A, Sejersen T, Mueller CR. Best practice guidelines on molecular diagnostics in
Duchenne/Becker muscular dystrophies. Neuromuscul Disord. 2010;20:422—7.

12. Flanigan KM. The muscular dystrophies. Semin Neurol. 2012;32:255-63

13. Dey S, Senapati AK, Pandit A, Biswas A, Guin DS, Joardar A, et al. Genetic and clinical profile of patients of Duchenne
muscular dystrophy: Experience from a tertiary care center in Eastern India. Indian Pediatr. 2015;52:481-4.

14. Sakthivel Murugan SM, Arthi C, Thilothammal N, Lakshmi BR. Carrier detection in Duchenne muscular dystrophy using
molecular methods. Indian J Med Res. 2013;137:1102-10.

www.apjor.com Vol: I. Issue XCVII, March 2019
35


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5787973/#ref2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5787973/#ref6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5787973/#ref7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5787973/#ref7

