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Muscular dystrophies are a group of genetic disorders charac-

terized by muscle degeneration and consequent substitution by 

fat and fibrous tissue. Cardiac involvement is an almost con-

stant feature in a great part of these diseases, as both primary 

myocardial involvement and secondary involvement due to 

respiratory insufficiency, pulmonary hypertension or reduced 

mobility. Primary myocardial involvement usually begins more 

precociously compared to the secondary involvement. In fact 

the first signs of cardiomyopathy can be observed in the first 

decade of life in muscular dystrophies with childhood onset and 

later in adult form of muscular dystrophies as myotonic dystro-

phy type 1.

At least an annual cardiac follow-up is recommended in these 

patients including clinical and instrumental examination (ECG, 

24h Holter monitoring, ECHO), to detect cardiac involvement.

A more frequent monitoring may be required according to the 

type of cardiomyopathy and the patient’s needs.

In this short review practical guide-lines are shown for physi-

cians routinely involved in the management of these patients.

Key words: muscular dystrophies, cardiomyopathy, DMD, BMD, 

Steinert Disease, EDMD 

Introduction

Muscular dystrophies are a group of genetic disorders 

characterized by muscle degeneration and consequent 

substitution by fat and fibrous tissue. Several forms have 

been described on the basis of pattern of inheritance (au-

tosomal dominant, autosomal recessive, X-linked), age of 

onset (childhood or adulthood), involvement of specific 

muscle groups and more recently on protein deficiency. 

Cardiac involvement is an almost constant feature in 

a great part of these diseases, as both primary myocardial 

involvement and secondary involvement due to respira-

tory insufficiency, pulmonary hypertension or reduced 

mobility.

In this short review, we will show few examples of 

cardiomyopathy occurring in infantile or adult forms of 

muscular dystrophies, underlying that usually the myo-

cardial disease manifesting as cardiomyopathy and con-

gestive heart failure is characteristic of dystrophinopa-

thies and some types of sarcoglycanopathies - gamma 

and delta-sarcoglycanopathies in particular. Conversely, 

abnormalities in the conduction system causing heart 

blocks, arrhythmias, and sudden cardiac death are more 

commonly seen in Myotonic Dystrophy type 1 (DM1), 

Emery-Dreifuss muscular dystrophies (EDMD), Limb-

Girdle Muscular Dystrophy 1B (LGMD1B) and less fre-

quently in Facio-Scapulo-Humeral-dystrophy (FSHD). 

Heart involvement in infantile 

forms of muscular dystrophies

Cardiomyopathy in muscular dystrophies is general-

ly the result of the same mutational event that leads to the 

onset of skeletal muscle involvement (1, 2). A paradig-

matic example of this kind of myocardial involvement, is 

the cardiomyopathy observed in patients with dystrophi-

nopathies, due to mutations in the dystrophin gene (3-10). 

It usually starts early in life, in an asymptomatic manner 

detectable by instrumental investigation (the presymp-

tomatic stage) (11). The lack of dystrophin at the myo-

cardium level causes the apoptosis and fibrotic changing 

of isolated cardiomyocites (stage of focal fibrosis), often 
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inducing phenomena of compensatory hypertrophy of 

the surrounding cardiomyocytes or the onset of arrhyth-

mias  (12, 13). The confluence of these areas of fibrosis 

leads to a picture of diffuse fibrosis (diffuse fibrosis stage) 

that preludes to the dilation of the heart chambers (dilated 

cardiomyopathy stage), with a reduced ejection fraction 

(EF) (14). Dilated cardiomyopathy in turn evolves toward 

the stage of heart failure (HF) characterized by dyspnoea, 

peripheral edemas and liver enlargement (15). To be not-

ed that the first episodes of HF are usually responsive to 

standard pharmacological treatment; however, recurrent 

episodes of HF lead to the stage of intractable or irrevers-

ible heart failure (16, 17).

In patients with Duchenne muscular dystrophy 

(DMD, OMIM 310200 ), the age of onset of cardiomyo-

pathy is usually in the first decade of life, and it can be 

recognized in 25% of DMD patients aged 6 years through 

instrumental investigations (3, 7, 8, 14-18). With the age 

the cardiomyopathy progresses from the asymptomatic 

stage to the overt cardiac involvement involving about 

80-85% of patients at the age of 18 (3). 

Cardiomyopathy in Becker muscular dystrophy (BMD) 

is characterized by qualitative and/or quantitative anoma-

lies of dystrophin at the myocardium level, similar to those 

found at the skeletal muscle level. BMD patients manifest 

signs and symptoms of cardiomyopathy in a late period of 

their life, usually in the third- fourth decade, but onset before 

20 years is also observed (19). Cardiomyopathy may be the 

presenting symptom of dystrophinopathy (20). Interestingly 

patients with BMD seem to pay a more favorable evolution 

of myopathy with a more severe picture of cardiac involve-

ment, likely due to the an increased request to a heart defec-

tive in dystrophin by a prolonged ambulation (4, 5). 

Diagnosis

The diagnosis of cardiomyopathy in dystrophino-

pathic patients is based on cardiological examination and 

the use of ECG, Holter monitoring and echocardiogra-

phy (7, 8, 14, 15). The follow-up can benefit of periodi-

cal cardiac evaluations – at least once a year – starting 

from the age of the diagnosis of the underlying myopathy 

or from the time of the cardiac diagnosis. More frequent 

examinations and supplemental investigations such as 

cardiac magnetic resonance imaging (MRI) study, cardio-

scintiscan, electrophysiological study (EPS) may be nec-

essary according to the stage of cardiomyopathy and the 

patient’s needs (21-28). 

Management

The pharmacological treatment of dystrophino-

pathic cardiomyopathy relies on the use of ACE-inhib-

itors (29-33), beta-blockers (34-37), combined with the 

steroid treatment (prednisone in the USA and deflazacort 

in Europe, Canada and Australia) currently considered 

as the gold standard for Duchenne muscular dystrophy 

(38-45). There is an almost unanimous consensus that 

the treatment with steroids is able to delay the onset of 

dystrophinopathic cardiomyopathy (17, 46, 47). 

In case of dilated cardiomyopathy and/or heart failure, 

digitalis, diuretics (furosemide) and anticoagulants  (48-

50) are indicated without forgetting a careful monitoring 

of electrolytes (K+, Mg++, Na+) balance (Fig. 1).

A similar pattern and evolution of cardiomyopathy 

can be observed in other infantile forms of muscular dys-

trophy such as gamma (LGMD2C, OMIM 253700) and 

delta (LGMD2F, OMIM 601287) sarcoglycanopathies 

and merosinopathy (CMD1C, OMIM 601493); therefore 

these pathologies can benefit of the same cardiological 

protocol of diagnosis, follow-up and treatment (16). 

In the final stages of dystrophinopathic cardiomy-

opathy, where the refractory or intractable heart failure 

picture dominates, the use of ventricular devices such as 

Jarvic 2000 may ameliorate the clinical course of car-

diomyopathy and prolong the life expectancy of these 

patients for which cardiac transplantation remains still 

unaccessible (51-54). Further information can be found 

in reference 17. 

Heart involvement in adult forms 

of muscular dystrophies

The most frequent forms of adult muscular dystro-

phies presenting heart involvement are Myotonic Dys-

trophy type 1 (DM1, OMIM 160900) or Steinert Dis-

ease, Emery-Dreifuss Muscular Dystrophies (EDMDs, 

OMIM 310300; 150330), Desminopathies (DES, OMIM 

125660) and Facio-scapulo-humeral dystrophy (FSHD, 

OMIM 158900). 

All these forms share a prevalent involvement of car-

diac conduction tissue that leads to the onset of brady or 

tachy-arrhythmias. These dystrophies are characterized 

by the presence of increasing degrees of atrio-ventricular 

(A-V) blocks, ranging from the first degree in which a 

prolonged PR interval is observed to the complete A-V 

block and cardiac arrest, caused by the onset of atrial fi-

brillation/flutter or ventricular tachycardia/fibrillation. 

DM1 is the most frequent muscular dystrophy in 

adults with a prevalence of 1:8000 individuals. Arrhyth-

mias, often manifesting with the dramatic event of the 

sudden cardiac death (SCD), occur in about 40-60% of 

cases (55-60). The onset of arrhythmias is unrelated to 

the age of the patients and the size of the triplets expan-

sion (61-63). Dilated cardiomyopathy is rare and usually 

limited to the final stages of the disease. 
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A dedicated cardiac protocol (64) has been developed 

to prevent the risk of SCD in these patients and includes 

periodical investigations such as the cardiological exami-

nation, ECG, ECG Holter monitoring and echocardio-

gram to be performed at least every six months (Fig. 2). 

If during the follow-up increasing degrees of A-V block 

or pauses > 2,5 sec on Holter monitoring are observed, an 

EPS is required to evaluate the needs of a device implan-

tation. In our experience, the adoption of this protocol on 

247 DM1 patients in the last 15 years resulted in only 2 

cases (8 ‰) of SCD, at the beginning of the study. A fam-

ily history positive for SCD is also a major criterion for a 

device implantation (65). 

It is important to remember that a high number of 

SCD has been reported in the past in patients with DM1 

despite a pacemaker implantation (66). As a consequence, 

there is an almost unanimous consensus that in these pa-

tients the implant of an ICD should be considered as the 

first choice (67). 

A similar protocol can also be applied in patients 

with Emery-Dreifuss Muscular Dystrophies caused by 

both emerin (X-linked form) or lamin A/C (Autosomal 

Dominant or Recessive forms) gene mutations (68-73). 

However, while in patients with emerinopathy the atrial 

fibrillation represents one of the triad elements charac-

terizing the phenotype (74), in patients with laminopa-

thy the device implantation may precede of many years 

the time of the diagnosis. Furthermore in these patients 

the muscle involvement can be minimal or even absent, 

further diverting attention from a proper diagnosis. Sud-

den cardiac death may frequently occur in laminopathic 

patients (75, 76).

There is no consensus concerning the optimal time to 

implant a device in these patients, as some clinicians sug-

gest to be aggressive and implant at the time of the molec-

ular diagnosis, while others prefer a periodical follow-up 

taking into account the criteria adopted for patients with 

DM1 (66, 76). 

Facioscapulohumeral muscular dystrophy (FSHD) is 

one of the most prevalent inherited neuromuscular dis-

orders (77), having significant intra- and interfamilial 

variability in disease presentation, progression and age 

Figure 1. Pharmacological treatment of dystrophinopathic cardiomyopathy.



Management of cardiac involvement in muscular dystrophies

131

of onset, with most individuals becoming symptomatic 

in their second decade (78-81). Patients with childhood 

onset (i.e. infantile FSHD) have a more severe clinical 

presentation (78). Juvenile or adult onset male patients 

are more severely affected than females (80). The disease 

is characterized by progressive weakness and atrophy of 

muscles of the face and shoulder girdle, further extending 

to the proximal arms and legs (77). Non-muscular mani-

festations of the disease include sensorineural deafness 

and retinal vasculopathy (82, 83) as well as central ner-

vous system alterations in some severely affected chil-

dren (84). 

Subjects with FSHD generally do not suffer from 

significant cardiac symptoms (85-87). Studies reported to 

date indicate that heart alterations unrelated to cardiomy-

opathy are possible in FSHD, especially in patients older 

than 45 years (88). 

However in the last years some articles appeared 

showing that a few percentage of FSHD patients may 

present atrial involvement with episodes of atrial fibril-

lation/flutter (85, 89). The protocol adopted in these pa-

tients includes a cardiological examination, an ECG and 

a echocardiogram to be performed once at year; more 

frequently checks – every six month or more – are recom-

mended in the case of arrhythmias. 

Management

The pharmacological treatment of patients with a 

prevalent involvement of the cardiac tissue conduction 

relies on the use of ACE-inhibitors and appropriate anti-

arrhythmic drugs. 

In case of atrial arrhythmias it is indicated to prefer 

drugs as anti-arrhythmics (flecainide, propafenone) and 

beta-blockers. Amiodarone should be limited to patients 

not responders to the previous drugs, taking in mind that 

we are faced with young patients, a long-term therapy, 

and a high risk of negative effects on the thyroid and pul-

monary function (90). 

The anti-coagulant therapy – either with the classic 

warfarin or with the modern class of drugs – is indicat-

ed in patients who are implanted to avoid the onset of 

thrombo-embolic events. In all patients the monitoring of 

the electrolytes – natrium, potassium and magnesium – 

Figure 2. Cardiac follow-up and management of the most common adult forms of muscular dystrophies.
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is particularly recommended as the electrolyte imbalance 

can favor the onset of arrhythmias. 

Invasive cardiac treatment should follow the guide-

lines shown in Figure 1.
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