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Inherited neuromuscular disorders, such as dystrophin disorders, Emery-Dreifuss muscular dystrophy, facioscapulohumeral muscular dystrophy, myotonic dystrophy, Friedreich ataxia, and Barth syndrome are frequently associated with cardiac involvement, mostly with cardiomyopathies. 


Epidemiology


DMD is an X-linked disease that has an incidence of about 1 in 3500 male births, while BMD occurs in about 1 in 19 000 males. The incidence of cardiomyopathy during the course of DMD increases with age. By the age of 6 years almost one-quarter of DMD patients are diagnosed with  cardiomyopathy, whereas in the next 4 years (up till 10 years of age) almost two-thirds develop cardiomyopathy. Sadly, by the adulthood nearly every DMD patient have concomitant cardiac involvement.


Genetics and pathology


Both muscular dystohpies result from the mutation of the gene encoding dystrophin protein, which is located within the band Xp21 on the X chromosome. The mode DMD inheritance is recessive and X-transmitted. Thus probability of passing by the mutation to the children amounts  50%, while risk of having sick son is 25%. Furthermore, almost 30% of DMD is caused by de-novo, spontaneous mutations, which probably take place during an ovary cell division. 

Dystrophin is a membrane-associated cytoskeletal protein present in skeletal and cardiac muscle which forms a connection with dystrophin-glycoprotein complex and has a crucial role in signal transduction. In the absence of dystrophin, this connection becomes destabilized, disrupting the integrity of the cellular membrane, and eventually leads to an increase in intracellular calcium content. Higher concentration of intracellular calcium ions activates process of proteolysis causing muscle destruction. Damaged muscles are replaced with interstitial fibrosis and fatty tissue. In the heart the degeneration of cardiomyocytes leads to fibrosis. 

Clinical manifestations 

The intensity of clinical symptoms, course of the disease, and degree of skeletal muscle impairment depend on the type of muscular dystrophy. In DMD, where there is an absence of dystrophin, early manifestation of disease is frequently observed. These patients show impaired mobility, with delayed walking and difficulty stairs climbing between age 2 and 4 years. Enlargement of calves is usually one of first symptoms. On the contrary, patients with BMD who possess some reduced amount of  dystrophin, have delayed onset of muscular weakness and overt symptoms. There are numerous  muscles involved, including proximal hip and shoulder girdle muscles, anterior neck and abdominal muscles. In DMD full-time use of a wheelchair is usually required between 10 and 12 years. In the second decade of life impairment of thorax muscles, responsible for mechanism of breathing, becomes apparent, leading to progressive respiratory insufficiency. This severe complication is an ominous sign of the disease, requires highly-specialized medical care, including rehabilitation, passive and active breathing support, and up till now was a leading cause of death.

Cardiac involvement


Cardiac involvement during the course of muscular dystrophies encompasses numerous abnormalities, including: various types of arrhythmias, dilated cardiomyopathy (DCM), intramural thickening of coronary arteries or persistent hypotension. The severity of cardiac disorder may not parallel the severity of skeletal muscle disease. Overt DCM usually develops in the end of second and in third decade in DMD patients, whereas development of DCM in BMD patients is less predictable and may occur at any age. Although the echocardiographic phenotype of DCM is indistinguishable from DCM of other causes, there are certain characteristic features, that always should be appreciated in muscular dystrophies. Firstly, even the basic assessment of functional status, by means of NYHA classification, is not feasible and impractical as majority of patients are wheel-chair-bounded. Typical symptoms of left- and right-ventricular congestion are rarely observed, while rather non-characteristic symptoms of fatigue, weight loss, nausea, cough, heart palpitations, sleep disturbance, chest or abdominal discomfort, loss of appetite, decreased urinary output, sweating should rise the suspicion of heart failure. The “classical” cardiac symptoms, such as chest pain, palpitations, dizziness or syncope are usually manifestations of arrhythmias rather than heart failure. Unquestionably, detailed patients' and caretakers history and observations play the fundamental role in early recognition of cardiac involvement in muscular dystrophies. 


Treatment    


According to the 2004 recommendations, the cornerstone of the DMD pharmacotherapy are long-term oral steroids. These recommendations were based on many studies that showed the benefits of steroids on skeletal and respiratory muscle function, and also slowed progression of heart disease. Moreover, current guidelines recommend early administration of angiotensin-converting enzyme inhibitors (ACE-I) which delay the progression of LV dysfunction and also decrease cardiac mortality in the long-term follow-up. If ACE-I are not tolerated, alternatively angiotensin receptors blockers (ARB) can be used. Additionally, adrenergic beta-receptors blockade also proved valuable in the improvement of both cardiac symptoms and function. However, there is paucity of rigorous scientific studies, especially evaluating major mortality/morbidity endpoints. As in other areas of heart failure, neither diuretics nor digoxin did not provide any mortality benefits, nevertheless, they are are frequently used for easing of symptoms and eliminating congestion. 


Prognosis 


Life expectancy of DMD patients depends primarily on the natural progression of the disease, and respiratory insufficiency. However, recent improvements in the treatment of respiratory muscle disorder allow patients to live longer with better respiratory function. The average lifespan is much longer that it has been earlier and at present most patients live until third and even fourth decade. 
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