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Case Report

A Nine-Year-Old Girl With Left Ventricle Non-Compaction and Skin Lesions

(Carvajal Syndrome)
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cough, during the last two days.
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Introduction: Arrhythmogenic right ventricular dysplasia (ARVD), a cardiomyopathy characterized by fibrofatty degeneration of the
myocardium with progressive dysfunction, electrical instability,and sudden death, occurs in approximately 1in 5000 people in the United

Case Presentation: We present a nine-year-old girl complaining of dyspnea, easy fatigability and skin lesions. She had a history of an
occasional epistaxis and weakness since 20 days before her admission,accompanied by the symptoms and signs of common cold, specially

Conclusions: This case does confirm that dilated cardiomyopathy’s spectrum is wider than ever known and that like what happened at
the congress of Boston in 2006, a more comprehensive approach to its genetic types needs to be done.

1. Introduction

Arrhythmogenic right ventricular dysplasia (ARVD), a
cardiomyopathy characterized by fibrofatty degenera-
tion of the myocardium with progressive dysfunction,
electrical instability, and sudden death, occurs in ap-
proximately 1in 5000 people in the United States. Male
sex may be associated with higher disease penetrance (1).
ARVD occurs as an isolated cardiomyopathy or in the con-
text of tworelated disorders, Naxos or Carvajal syndrome,
which prominently manifest in skin (palmar-plantar ker-
atosis), hair (woolly), and either predominantly the right
ventricle (Naxos) or left ventricle (Carvajal) (2).

Naxos disease is an autosomal recessively inherited fa-
milial syndrome that was first reported in the Hellenic
island of Naxos (3, 4). Cases also have been reported in
other Hellenic islands, as well as in Turkey, Israel and
Saudi Arabia (4). Carvajal syndrome, as a variant of Naxos
disease, has been described in families from India and
Ecuador. As mentioned above, clinically it presents with
the same cutaneous phenotype and predominantly left
ventricle involvement (5).

A2-bp deletion in the plakoglobin gene has been identi-
fied as the cause of Naxos disease. In Carvajal syndrome,
2 different mutations of the desmoplakin gene have
been found as causative genes (6). These mutations in
genes encoding desmosomal proteins cause defects in

the linking sites of these proteins and consequently can
interrupt the contiguous chain of cell adhesion, particu-
larly under conditions of increased mechanical stress or
stretch, leading to cell death, progressive loss of myocar-
dium, and fibrofatty replacement (5).

The affected members of both syndromes have woolly
hair at birth, whereas palmoplantar keratoderma ap-
pears during the first year of life, when infants start us-
ing their extremities (6). In Naxos disease, the cardiomy-
opathy clinically manifests in adolescence. Patients may
develop progressive heart disease involving the right
or both ventricles. Symptoms of right heart failure are
found in the final stages when the right or both ventri-
cles are severely affected (3). In Carvajal syndrome, on the
other hand, heart disease becomes clinically apparent
earlier during childhood as dilated cardiomyopathy. Fif-
ty percent of affected patients develop heart failure, and
most of them die during adolescence (5).

In Naxos disease, cardiac histology reveals the charac-
teristic loss of the right ventricular myocardium with
fibrofatty replacement. Cardiac histology of Carvajal
disease shows areas of extensive myocardial loss and
replacement with fibrosis that is very similar to arrhyth-
mogenic right ventricular dysplasia/cardiomyopathy pa-
thology but without the fatty component (7).
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2. Case Presentation

We present a nine-year-old girl complaining of dys-
pnea, easy fatigability and skin lesions. She had a history
of an occasional epistaxis and weakness since 20 days
before her admission, accompanied by the symptoms
and signs of common cold, specially cough, during the
last two days.

In the past medical history, the skin disease had start-
ed when she was around 4 months old with eruption of
some desquamative, crusted and non-pruritic lesions on
the plantar surfaces of both lower limbs. After being vis-
ited by a dermatologist, since there were similar lesions
diagnosed in her two cousins, she was told of the genetic
transmission of the rash and that nothing needed to be
done. Up to the age of 8 years of age, she also complained
of occasional episodes of fatigue for which correction of
anemia was suggested.

On physical examination, she had respiratory distress

and widely spread skin lesions. Vital signs showed tachy-
pnea, tachycardia, normal blood pressure and tempera-
ture. The lesions were on the trunk, fingers, toes, and
specially on palmoplantar areas. They were crusted with
yellowish color, peeling and not bleeding when scratched
on (Figure 1). Also the lips seemed dry, brittle and bleed-
ing easily on gentle palpation.

A holosystolic murmur was heard at the apex radiating
to the axillary region, and a gallop rhythm was detected.
She had no organomegaly except for palpating the liver
about 3 to 4 centimeters below the rib edge. No clubbing
or more important findings were found. The chest X-ray
showed cardiomegaly (Figure 2). On echocardiography,
the left ventricle was dilated and had a non-compaction
pattern with its ratio to the compacted compartment
morethan1.4/1.TheM-modedisplayedadecreasedejection
fraction and an increased E point septal separation (EPSS).

Figure 1. Palmoplantar Distribution of the Skin Lesions
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Figure 2. Chest X-Ray Displaying Cardiomegaly

Also the color doppler mode showed mild to moderate
mitral regurgitation (Figure 3). The patient was admitted
to PICU and the monitoring was started. She was put on
humidified oxygen and 23 maintenance fluid. The lab
tests were sent and parenteral medications including do-
pamine, dobutamine and furosemide begun. Complete
blood count showed mild anemia and biochemistry was
normal except for the slightly increased liver enzymes,
most probably due to hepatic congestion. The dermato-
logical consultation confirmed the diagnosis of Carvajal
Syndrome. The patient had a smooth course in the PICU
and was discharged a few days afterwards with a good
general condition receiving digoxin, furosemide, capto-
pril, sprinolactone and coenzyme Q.

3. Discussion

Cardiac dilation and decreased systolic function, the
uniform diagnostic features of dilated cardiomyopa-
thy (DCM), fail to reflect the many causes of DCM. In-
fectious, metabolic, ischemic, toxic, and hereditary fac-
tors have been implicated in the disease pathogenesis
(8-12). DCM, with a prevalence of 36.5 per 100,000 pop-
ulation (8), is thus a final common pathway for diverse
disease processes that lead to heart failure. Despite a
broad differential diagnosis, however, the primary
cause of sporadic and hereditary DCM in children is
unknown in over 70% of cases (11, 12), and the preclini-
cal cascade of molecular and cellular events leading to
heart failure remain poorly understood. Most patients
with idiopathic DCM have clinically silent disease in
childhood, developing symptoms only in middle age
(mean age at diagnosis 45 * 17 years) (13). The delayed
onset of clinically apparent disease suggests a subtle
congenital defect in myocardial function inciting a
gradual degenerative process that progresses over sev-
eral decades.

LVNC, a cardiomyopathy of unknown cause results in
elements of both left ventricular dilatation and restric-
tion. The condition may be diagnosed at any age, from
infancy to young adulthood, and the severity of heart fail-
ure varies. The echocardiogram is diagnostic and shows
a specific pattern of left ventricular hypertrophy with
deep muscular crypts. Patients may be at risk for ven-
tricular arrhythmias and sudden death, as well as mural
thromboses and stroke. Although some patients may
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Figure 3. M Mode Echocardiography Showing LV Ejection Fraction and Increased EPSS (Left) and Short Axis View Demonstrating LV Recess in Favor of LVNC
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remain stable for years, others may deteriorate rapidly.
Cardiac transplantation has been used successfully in
this group of patients (14).

It seems the presence of the isolated non-compaction
of left ventricle in the context of Carvajal syndrome has
rarely been reported. Because of the paucity of the cases
ever diagnosed, it is still too early to get to a definite
conclusion about the risk of sudden death and other
probable complications of this very special entity. The
co-existence of the skin lesions and cardiac involvement
in this syndrome, probably proves a common genetic
background which in turn needs more investigations so
as to be clarified.

The girl whom we report, has been once hospitalized in
our center and since we need much more time for the fol-
low-up, still cannot conclude clearly about the prognosis.
Also a very important question occurs to us: is there any
relationship between ARVD and LVNC, at least, at their ge-
netic loci? The answer to this question may clarify why
some types of the former, in the context of the presence
of skin lesions, manifest chiefly in the left ventricle while
in the other types, it is the right ventricle which plays the
role of main victim. This case does confirm that dilated
cardiomyopathy’s spectrum is wider than ever known
and that like what happened at the congress of Boston in
2006 (15), a more comprehensive approach to its genetic
types needs to be done.

References

1. Corrado D, Thiene G. Arrhythmogenic right ventricular cardiomy-
opathy/dysplasia: clinical impact of molecular genetic studies.
Circulation. 2006;113(13):1634-7.

2.

10.

11.

12.

13.

14.

Bonow RO, Mann DL, Zipes DP, Libby P. Braunwald's Heart Disease:
A Textbook of Cardiovascular Medicine. 9th ed. Elsevier Health Sci-
ences; 2011.

Protonotarios N, Tsatsopoulou A. Naxos disease and Carvajal syn-
drome: cardiocutaneous disorders that highlight the pathogen-
esis and broaden the spectrum of arrhythmogenic right ventric-
ular cardiomyopathy. Cardiovasc Pathol. 2004;13(4):185-94.

Kilic T, Babaoglu K, Aygun F, Vural A, Ural D, Agacdiken A, et al.
Biventricular involvement in a Turkish boy with palmoplantar
hyperkeratosis and curly hair, an unusual presentation of Naxos-
Carvajal syndrome. Int | Cardiol. 2007;115(3):e122-5.

Prompona M, Kozlik-Feldmann R. Images in cardiovascular medi-
cine. Circulation. 2007;116(1):2235.

Protonotarios N, Tsatsopoulou A. Naxos disease: cardiocutaneous
syndrome due to cell adhesion defect. Orphanet ] Rare Dis.2006;1:4.

Kaplan SR, Gard ], Carvajal-Huerta L, Ruiz-Cabezas ]C, Thiene G, Saf-
fitz JE. Structural and molecular pathology of the heart in Carva-
jal syndrome. Cardiovasc Pathol. 2004;13(1):26-32.

Manolio TA, Baughman KL, Rodeheffer R, Pearson TA, Bristow ]D,
Michels WV, et al. Prevalence and etiology of idiopathic dilated
cardiomyopathy (summary of a National Heart, Lung, and Blood
Institute workshop. Am J Cardiol. 1992;69(17):1458-66.

Dec GW, Fuster V. Idiopathic dilated cardiomyopathy. N Engl ] Med.
1994;331(23):1564-75.

Schwartz ML, Cox GF, Lin AE, Korson MS, Perez-Atayde A, Lacro RY,
et al. Clinical approach to genetic cardiomyopathy in children.
Circulation.1996;94(8):2021-38.

Lipshultz SE, Sleeper LA, Towbin JA, Lowe AM, Orav EJ, Cox GF, et al.
The incidence of pediatric cardiomyopathy in two regions of the
United States. N Engl ] Med. 2003;348(17):1647-55.

Nugent AW, Daubeney PE, Chondros P, Carlin |B, Cheung M, Wilkin-
son LC, et al. The epidemiology of childhood cardiomyopathy in
Australia. N Engl ] Med. 2003;348(17):1639-46.

Michels VV, Moll PP, Miller FA, Tajik A], Chu ]S, Driscoll DJ, et al.
The frequency of familial dilated cardiomyopathy in a series of
patients with idiopathic dilated cardiomyopathy. N Engl | Med.
1992;326(2):77-82.

Weiford BC, Subbarao VD, Mulhern KM. Noncompaction of the
ventricular myocardium. Circulation. 2004;109(24):2965-71.

Colan SD. Classification of the cardiomyopathies. Progr Pediatr Car-
diol. 2007;23(1-2):5-15.

Iran | Pediatr. 2015;25(4):e370



