
LONG TERM FOLLOW-UP OF 

CARDIAC INVOLVEMENT OF 

PROGRESSIVE MUSCULAR 

DYSTROPHY (DUCHENNE) IN 

CHILDREN 

Department of Pediatrics,  
Chonnam National University Medical School,  

Chonnam National University Hospital, 
Young Kuk Cho 



Muscular Dystrophy 

Pathophysiology 

Diagnosis  

Cardiac involvement 

 ECG 

 Echocardiography 

 Cardiac MR 

Management 

 

 

  

Overview 



Muscular Dystrophy 

Duchenne muscular dystrophy (DMD) 

 mutations in the dystrophin gene (DMD; locus Xp21.2)  

 absence of or defect : dystrophin 

 progressive muscle degeneration 

 loss of independent ambulation : 13 years 

 



Muscular Dystrophy 

Becker muscular dystrophy 

 loss of ambulation over 16 years 

 progression is milder  

 X-linked dilated cardiomyopathy (XL-dCMP) 

 isolated cardiac phenotype 

Female carriers 

 10% : affect cognitive and/or cardiac function  

 skewed X inactivation 

 much milder than in boys  

 few cases : similar severity 



Muscular Dystrophy 

Duchenne muscular dystrophy (DMD) 

 X-linked disease  

 1 in 3600–6000 live male births  

 mildly delayed motor milestones  

 most are unable to run and jump properly  

 classic Gowers’ manoeuvre 



Dx  Most : 5 years  

 progressive muscle strength deteriorates 

 wheelchair use : before teens   

 Respiratory, orthopaedic, and cardiac complications 

 without intervention :   death is around 19 years 

 Non-progressive cognitive dysfunction 



Muscular Dystrophy 

https://www.mda.org/disease/duchenne-muscular-
dystrophy/causes-inheritance 

https://mmcneuro.wordpress.com/2014/01/29/duchenne-
muscular-dsytrophy/ 



Pathophysiology 

The absence of dystrophin  
 ↑intracellular Ca  
 overproduction of NO  
  protein degradation, fibrosis, necrosis,  
  activation of macrophages 

 Nat. Rev. Cardiol. 11, 168–179 (2014)  
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Progressive cardiac involvement in patients with 

Duchenne/ Becker muscular dystrophy 

 Nat. Rev. Cardiol. 11, 168–179 (2014)  



Progressive cardiac involvement in patients with 

Duchenne/ Becker muscular dystrophy 

 Nat. Rev. Cardiol. 11, 168–179 (2014)  

Cardiomyopathy  

 asymptomatic in childhood & early teens  

 small subset - end-stage heart failure : 18 years 

The disease progresses over time  

 variable onset of arrhythmias  

 ventricular dysfunction 

ECG abnormalities :  early in the disease & progress with age 

 Sinus tachycardia  

 frequency -  disease duration &  systolic dysfunction 

 before onset of systolic dysfunction  



Progressive cardiac involvement in patients with 

Duchenne/ Becker muscular dystrophy 

Early cardiomyopathy  

 hypertrophy of cardiomyocytes→ atrophy and fibrosis 

Subendocardial fibrosis & fatty replacement - posterobasal LV & lat. wall 

Cardiomyopathy  

 diastolic dysfunction →  eccentric hypertrophy   

 Progressive dilatation of the ventricles and atria  

 thinning of the ventricular walls, systolic dysfunction 

Ventricular arrhythmias  

cardiac and respiratory function : important relationship  

 adequate respiratory fx → positive effect on cardiac fx 

Heart failure : 40% of the deaths of DMD 



ECG – cardiac involvement 

Heart. 2012;98(5):420-429. 

R:S ratio ≥1 in lead V1,  

deep Q waves in leads I, aVL, V5–V6,  

sinus tachycardia,  

right axis deviation 

complete right bundle branch block 



Echocardiography – cardiac involvement 

Heart. 2012;98(5):420-429. 

progressive left ventricular (LV) expansion  

impaired systolic function 

 some : rapid and lethal development  (< 4 years) 

Wall motion abnormalities  

 posterior and lateral wall segments  

Impaired diastolic fx in normal systolic fx 
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Echocardiography – cardiac involvement 

Heart. 2012;98(5):420-429. 

myocardial velocity and deformation imaging 

       although normal systolic fx  

       significant reductions in radial & longitudinal peak systolic strain 

       ↓ early diastolic myocardial velocities in the lateral LV wall  

LV systolic dysfunction  

        adverse prognostic  



Echocardiography – cardiac involvement 

Heart. 2012;98(5):420-429. 



Cardiovascular Magnetic Resonance Imaging 

Heart. 2012;98(5):420-429. 

Cine-imaging and CMR tagging 

  accurate and rapid measurement  

 of regional transmural myocardial  deformation  

 over the entire cardiac cycle 



Contrast enhanced CMR (ceCMR) 

Heart. 2012;98(5):420-429. 

Late gadolinium enhancement (LGE) 

 indicative of myocardial damage 

 free LV lateral wall : m. c.  

BMD  subepicardium of the inferolateral wall in the third decade of life  

 age dependent increase  

CMR is more sensitive in detecting pathological findings  

 >>ECG and conventional echocardiography, 



Timing of Cardiac Studies 

Heart. 2012;98(5):420-429. 

DMD - ECG and echocardiography 

  at diagnosis,  every 2 years to age 10,  

 and annually after age 10 

  additional CMR study : > 6Yr, >20 kg 

BMD - ECG and echocardiography 

  at diagnosis,  every 5 years in normal 

 comprehensive CMR study at diagnosis 

  least every second year 

Female carriers of MD 

 at diagnosis,  every 5 years in normal 

 CMR : tool to diagnose & identify the pattern of cardiomyopathy 

 



Management 
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Steroid treatment 

Lancet Neurol 2010; 9: 77–93 



Steroid treatment 

 Nat. Rev. Cardiol. 11, 168–179 (2014)  



Alternative steroid treatment 
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Cardiac treatment  Nat. Rev. Cardiol. 11, 168–179 (2014)  



 Nat. Rev. Cardiol. 11, 168–179 (2014)  



Sidenifil for DMD mouse 

Proc Natl Acad Sci U S A. 2010;107(44):19079-83. 



http://www.newsmp.com/news/articleView.html?idxno=140245 



Summary I 

• Muscular dystrophy type Duchenne (DMD) and type Becker (BMD) 

X-linked genetic diseases 

• Progressive cardiomyopathy   

 major cause of morbidity and mortality 

• Cardiac involvement 

 myocardial damage  

 starting from the epicardial third of the inferolateral wall 

 → extension in contiguous segments 

 → dilated cardiomyopathy or sudden cardiac death 



Summary II 

•  Typical ECG abnormalities : R:S ratio ≥1 in lead V1, deep Q waves 

in leads I, aVL, V5–V6, sinus tachycardia 

 RAD, CRBBB 

• Echocardiography :  myocardial velocity and deformation imaging  

 subtle cardiac abnormalities  

 cardiac involvement at early disease stages  

 important prognostic information 

• Multi-parametric CMR 

 both subtle functional & morphological abnormalities  

 for cardiac disease progression & therapy monitoring 



Summary III 

• Heart failure treatment  

  ACE inhibitors, ß -blockers, and diuretics  

 beneficial ventricular remodelling  

 improvement in LV systolic function 

• Medical treatment  

 steroids, cardiac resynchronisation, ICD implantation 

 cardiac transplantation  

  consider in rapidly worsening cardiac function 


