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DesCripTion 
An 11-year-old boy, born out of a consanguineous 
marriage, was admitted with gradually progres-
sive dyspnoea, and facial and abdominal swelling 
for the past 1 year. On physical examination, he 
had woolly hair and patchy keratosis over the 
palms and soles (figure 1A,B). Chest radiograph 
showed gross cardiomegaly (figure 1C). ECG 
revealed left axis deviation. Transthoracic echo-
cardiogram demonstrated biventricular dilatation 
with severe left ventricular dysfunction, trabecular 
configuration of both ventricles along with mild 
tricuspid and mitral valve regurgitation. Cardiac 
MRI revealed biventricular dilatation with severe 
global hypokinesia (left ventricular ejection frac-
tion: 10%) and increased trabeculations in both the 
ventricles (figure 2A–D). Late gadolinium enhanced 
images showed extensive transmural enhancement 
predominantly of septum and lateral wall of left 
ventricle (figure 2E–F). In addition, enhancement 
was also seen in the right ventricular wall as well as 
involving the trabeculations. No genetic study was 
performed in the index case. The patient was started 
on pharmacotherapy including beta-blockers, ACE 
inhibitors and diuretics. At 1-month follow-up, the 
patient had mild improvement of symptoms with 
no significant interval change in echocardiographic 
findings. Late gadolinium enhancement is a known 
risk marker for ventricular tachycardia and sudden 
cardiac death in adult patients. Although the same 
has not been well established in paediatric patients, 
in view of the extensive myocardial involvement 
putting the patient at a high risk for arrhyth-
mias, the decision of placement of implantable 

cardioverter-defibrillator was taken along with 
continued medical management and close clinical 
follow-up.

Naxos disease is an autosomal recessive cardio-
cutaneous syndrome, initially diagnosed in fami-
lies originating from the Greek island of Naxos. 
Characteristic triad of woolly hair, palmoplantar 
keratoses and arrhythmogenic right ventricular 
cardiomyopathy (ARVC) with classic presentation 
in adolescence are the hallmarks of this disease.1 
Carvajal variant of Naxos disease shares these 
phenotypic features, however differs in presentation 
at a younger age with predominant left ventricular 
involvement (dilated cardiomyopathy) leading to 
early heart failure with poor prognosis.2 However, 
left ventricular involvement has increasingly been 
identified in ARVC; hence, the two entities can also 
be considered to be part of a spectrum of the same 
disease although with varying phenotypes.

Mutations in plakoglobin and desmoplakin gene 
have been identified as the cause of Naxos disease 
and Carvajal variant, respectively. Both mutations 
result in defects in the linking sites of the respective 
proteins, leading to apoptosis with progressive loss 
of myocardium and fibrofatty replacement. Histo-
logically, myocardial loss with fibrofatty replace-
ment is seen in Naxos disease while myocardial 
loss with fibrosis, but without the fatty component 
is described in the Carvajal variant. Differentia-
tion of these phenotypically similar diseases can 
be performed using cardiac MRI.3 Cardiac MRI 
may also aid in prognostication by quantifying the 
degree of fibrosis which will help predict the risk of 
arrhythmias and sudden cardiac death.

Figure 1 (A) Clinical photograph showing woolly hair and (B) plantar keratoses. (C) Chest radiograph 
(posteroanterior view) showing gross cardiomegaly.
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To the best of our knowledge, such extensive pattern of 
diffuse transmural enhancement with enhancement extending to 
the trabeculations as well has not been previously reported in 
literature.

Learning points

 ► Predominant left-sided dilated cardiomyopathy characterises 
Carvajal syndrome, compared with arrhythmogenic right 
ventricular cardiomyopathy in classic Naxos syndrome.

 ► Presentation is generally at a younger age with predominant 
left ventricular involvement leading to early heart  
failure.

 ► Cardiac MRI can be helpful in differentiating these 
phenotypically similar diseases and may predict the outcome 
by quantifying the degree of fibrosis.
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Figure 2 (A and B) Steady state free precession cine (3 Tesla), four chamber view showing dilated ventricles in systole (A) and diastole (B) with 
biventricular dysfunction. (C) Steady state free precession cine (3 Tesla), short axis view showing increased ventricular trabeculations. (D) Absence of 
myocardial oedema on T2-weighted (T2W) turbo spin echo sequence (3 Tesla). (E and F) Late gadolinium enhanced images (3 Tesla) in short axis and 
four chamber view showing diffuse biventricular transmural myocardial enhancement with enhancing trabeculations (indicated by arrowheads). LV, 
left ventricle; RV, right ventricle.
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