
Hypertrophic cardiomyopathy (HCM) is defined

as myocardial hypertrophy with histological evi-

dence of myocyte and myofibrillar disarray in the

absence of haemodynamic stress (such as hyper-

tension, aortic stenosis or coarctation of the aorta).

The incidence of HCM is estimated as 0.3–0.5 per

100 000, but it is higher in the first year of life and

in boys. It is regarded as the most common geneti-

cally transmitted cardiac disease. In infants and

young children, HCM in most cases is associated

with congenital syndromes, metabolic disorders

and neuromuscular diseases.

The familial HCM (FHCM), with an autosomal

dominant pattern of inheritance, is mostly diag-

nosed in adolescents and young adults.

The phenotypic expression increases with time

and is observed in almost 100% of adults, while in

most children with HCM the diagnosis is made in-

cidentally. The paediatric patients usually do not

present complaints or symptoms of heart failure.

The clinical symptoms include syncope, angina

pectoris, heart failure and sudden cardiac death

(even in asymptomatic patients) (Sorajja et al.

2000; Elliot and McKenna 2004).

So far, over 300 various mutations of the genes

causing HCM have been identified; most of them

are missense mutations. Up to 60% of HCM cases

are caused by mutations in any of the 8 genes en-

coding components of the cardiac sarcomere: the

beta-myosin heavy chain (MYH7; 30–40% of

FHCM cases), heart troponin T (TNNT2; 15–20%

of cases), myosin-binding protein C (MYBPC3;

10–15% of cases), alpha-tropomyosin (TMP1; 5%

of cases), essential light myosin chain (MYL3),
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Abstract. Familial hypertrophic cardiomyopathy (HCM) displays autosomal dominant inheritance with incom-

plete penetration of defective genes. Data concerning the familial occurrence of ventricular preexcitation, i.e.

Wolff-Parkinson-White (WPW) syndrome, also indicate autosomal dominant inheritance. In the literature, only

a gene mutation on chromosome 7q3 has been described in familial HCM coexisting with WPW syndrome to

date. The present paper describes the case of a 7-year-old boy with HCM and coexisting WPW syndrome. On his

chromosome 14, molecular diagnostics revealed a C 9123 mutation (arginine changed into cysteine in position

453) in exon 14 in a copy of the gene for beta-myosin heavy chain (MYH7). It is the first known case of mutation

of the MYH7 gene in a child with both HCM and WPW. Since no linkage between MYH7 mutation and HCM with

WPW syndrome has been reported to date, we cannot conclude whether the observed mutation is a common cause

for both diseases, or this patient presents an incidental co-occurrence of HCM (caused by MYH7 mutation) and

WPW syndrome.
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regulatory myosin light chains (MYL2), heart

troponin I (TNNI3), and cardiac actin (ACTC)

(Watkins et al. 1992). The remaining 40% of

HCM cases are probably caused by mutations

of genes of other sarcomeric proteins or some

genes unidentified so far.
Wolff-Parkinson-White syndrome (WPW) re-

sults from an anomalous atrioventricular conduc-
tion pathway that can produce ventricular
preexcitation and paroxysmal reentrant tachy-
arrhythmias. In the most severely affected sub-
jects, the occurrence is sporadic, but screening
studies have revealed that at least 3% of the cases
demonstrate autosomal dominant inheritance. It is
estimated that 5–10% of the patients with HCM
are reported to have ventricular preexcitation
(Marian and Roberts 2001). Shibata et al. (1996)
described 2 patients with FHCM associated with
WPW, who showed progression to left ventricular
dilatation and contractility disturbances.

Currently a genotype-phenotype correlation in
FHCM and prognostic implications of mutations
of disease genes are targeted by many various re-
search programs (Moolman et al. 1997; Marian
2000; Morner et al. 2000; Greber-Platzer et al.
2001; Marian and Roberts 2001; Jongbloed et al.
2003).

The patient, a 7-year-old boy, was referred to

the paediatric cardiology unit due to the heart mur-

mur audible over the precordium. There were no

syncopes or heart palpitations in the anamnesis.

The family history showed no features of

cardiomyopathy, sudden death and preexcitation

syndrome in the patient’s parents or siblings.

The patient did not present any symptoms of

heart failure. The only finding was the systolic

heart murmur described by an experienced cardi-

ologist as “an innocent murmur”. In the initial

electrocardiogram (ECG), the characteristic fea-

tures of WPW were present: the short PR interval

and the delta wave.

The complex electrocardiographic diagnostics

confirmed the diagnosis of WPW. In the patient’s

standard 12-lead ECG examination, the regular si-

nus rhythm, pathological left-axis deviation, and

values of QRS voltage, meeting the border criteria

of the left ventricle hypertrophy, were observed as

well as the features of WPW syndrome (Figure 1).

No episodes of paroxysmal atrioventricular tachy-

cardia were observed in the 24-hour ambulatory

ECG monitoring.

In echocardiography, posterior wall hypertro-

phy of the left ventricle as well as apical hypertro-

phy of the right ventricle were observed. This

method also revealed the asymmetric hypertrophy

of intraventricular septum with no signs of left

ventricle outflow tract obstruction and neither sys-

186 W. Bobkowski et al.

Figure 1. Electrocardiographic features of WPW syndrome in a 7-year-old boy with hypertrophic cardiomyopathy

(limb leads of standard ECG, paper speed 50 mms–1)



tolic nor diastolic dysfunction. Consequently, the

diagnosis of HCM coexisting with WPW syn-

drome was made.

The molecular analysis was performed in the

patient as part of a research programme aiming to

identify the patients with the most common muta-

tion in FHCM. An objective of the genetic testing

of patients with HCM for MYH7 mutations was to

identify cases of increased risk of sudden death.

The focus was the identification of 2 beta-myosin

heavy chain mutations (in MYH7) regarded as the

most widely reported FHCM-related mutations,

which typically exhibit a marked risk of premature

sudden death: Arg 403 Gln (G 8848 A) and Arg

453 Cys (C 9123 T) (Dausse et al. 1993;

Greber-Platzer et al. 2001; Marian and Roberts

2001).

Total genomic DNA was extracted from the

peripheral blood by standard methods. Exons 13

and 14 of the MYH7 gene were amplified by PCR.

For the reaction, QIAGEN Multiplex PCR kit and

Bionovo primers were used. The primers were

synthesized on the basis of data concerning the

MYH7 gene (GenBank acc. No. X52889). The am-

plified exons were sequenced with use of the ABI

Prism SNaPshot Multiplex Kit. In this patient the

mutation C9123 T in exon 14 of the MYH7 gene

was identified.

The pharmacological treatment with

Ca-blockers was introduced. During the 5-year

follow-up, the boy never developed symptoms of

heart failure, and no episodes of paroxysmal

tachycardia were observed, even though the char-

acteristic features of WPW were detected in each

of consecutive ECGs.

In our patient the mutation Arg 453 Cys

(C 9123 T) was identified as a result of the genetic

testing of patients with HCM for MYH7 mutations.

Watkins et al. (1992) found this kind of mutation

in 26 individuals with HCM. In that group,

22 death incidents were noted mostly in the third

decade of life. The prognosis in the case of our pa-

tient is poor and WPW syndrome is the risk factor

for sudden death itself, but literature data on both

diseases suggest that cardiac events are unlikely in

the first and second decade of life. The above al-

lows to avoid the aggressive antiarrhythmic treat-

ment and invasive electrophysiological studies

with radio-frequency ablation of the accessory

atrioventricular pathway.

A family with FHCM and WPW inherited as

a single autosomal dominant trait, was reported by

MacRae et al. in 1995. In that family, the disease

locus maps to chromosome 7q3 between loci

D7S688 and D7S483. Thus the hypothesis that

FHCM and WPW are related conditions was con-

firmed. The case described in our study strongly

supports that hypothesis. However, since neither

paternity testing nor genotyping of other family

members was performed, it is unclear whether it is

a de novo mutation and what mode of inheritance

is present in the family.

To our knowledge this is the first case where

a mutation of the MYH7 gene was found in a pa-

tient with both HCM and WPW. Since no linkage

between the MYH7 mutation and HCM with

WPW syndrome has been showed in case reports

published to date, we cannot conclude whether the

observed mutation is a common cause for both dis-

eases, or this patient presents an incidental

co-occurrence of HCM (caused by the MYH7 mu-

tation) and WPW syndrome. This study does not

prove the relationship between these 2 diseases

but indicates the need for further investigations.
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