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SUMMARY

In this article, the clinical and epidemiological characteristics of 137 

children with cardiomyopathy admitted to the Hacettepe Pediatric Car-

diology Unit were studied and the prognosis was evaluated after a follow-

up period of 24•}5 months. It was found that the highest proportion of 

atients were residents of Ankara, followed by the Northern and the 

Central Anatolian regions, and consanguinity between their parents was 

more common than the proportion for Turkey as a whole. Most of the 

atients had dilated cardiomyopathy (78.9%) and the age at which 

symptoms appeared varied according to the type of cardiomyopathy. A 

high proportion of patients came to the hospital with complaints of 

dyspnea and a decrease in effort capacity. The most common findings 

on the physical examination were hepatomegaly and tachycardia. Elec-

trocardiographic and echocardiographic evaluations were made for all 

atients and cardiac catheterization and endomyocardial biopsy were 

erformed when necessary. The outcome was as follows: 34.5% im-

roved, 45.7% remained stable, 9.5% deteriorated and 10.3% died.
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C ARDIOMYOPATHY is a heart muscle disease of unknown etiology.1) 

According to etiological classification, cardiomyopathy is divided into 

2 groups, namely cardiomyopathy and specific myocardial disease.2) There 

are various hypotheses about the etiology of the disease.

The etiological research on the disease has attracted considerable in-

terest in recent years, primarily due to success achieved in the replacement
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therapy of cardiomyopathies associated with metabolic disorders (carnitine 
deficiency) and trace element deficiency (selenium).3)-5) It is also note-
worthy that considerable success has been achieved in the therapy of the 
disease through heart transplantation, compared with less satisfactory re-
sults obtained through medical therapy.

The aim of this study is to show the epidemiological and clinical aspects 
and the prognosis of patients with cardiomyopathy who applied to the Pe-
diatric Cardiology Unit at the Hacettepe University Medical Faculty during 
the last 5 years. The Hacettepe University Hospital is a reference center 
in Ankara, the capital of Turkey. The country is divided into geographical 
regions by administrators and researchers and Ankara is situated in the Cen-
tral region. A similar regional division is used in this study.

MATERIALS AND METHODS

Data for 137 patients who were diagnosed as having cardiomyopathy 
between September 1984-September 1989 were used for the study. Pa-
tients with specific myocardial disease were excluded. The disease was 
diagnosed using clinical, electrocardiographic, telecardiographic and echo-
cardiographic findings. Cardiac catheterization was performed on 11 pa-
tients and endomyocardial biopsy was obtained in 6 patients. Together 
with epidemiologic, clinical and laboratory data, control registers of the 

patients were also included for prognostic evaluation and the most recent 
conditions of some of the patients were noted based on correspondence with 
their parents.

The types of cardiomyopathy were identified as dilated, hypertrophic 
and restrictive according to the echocardiographic findings. Prognosis was 
analyzed under four headings: improvement, stable, deterioration, exitus. 
Patients with improved clinical, tele and electrocardiographic findings as 
well as patients with normal or subnormal myocardial function were defined 
as having improved. Patients with stability in the above findings were 
classified as stable and patients who showed deterioration in their findings 
were included in the deteriorated category.

For the analysis of the data the Statistical Package for the Social Sciences 
SPSS) computer program was used. For the evaluation of statistical signi-

fi cance t-tests were performed.

RESULTS

Patients with cardiomyopathy constituted 0.5% of all patients who
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Fig. 1. Cardiomyopathy types and the age groups at the onset of symptoms.

Fig. 2. Regional distribution of patients in the study group and all pa-
tients coming to the Pediatric Cardiology Unit.

Regions (from left side: Ankara, Northern, Central, Southeastern, 
Southern, Marmara, Aegean, Eastern)

came to the Pediatric Cardiology Unit during the 5-year period under con-

sideration.

Of the 137 patients, 75 were male and 62 were female, 105 (78.9%) 

had dilated, 12 (9.1%) had hypertrophic and 16 (12%) had restrictive types 

of cardiomyopathy. The sex ratio of patients was not found to be signi-

fi cantly different from normal except for those patients with hypertrophic 

cardiomyopathy (M/F: 3/1).

The average age of admission to the hospital was 50•}8 months (range 

15 days-15 years); the age at the onset of symptoms was 28•}5 months 

range 15 days-10 years), and it was found that the patients were usually 

brought to the hospital 8•}1.2 months after the beginning of symptoms.
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Table I. Distribution of Patients Who Were Admitted to the Cardiology 

Unit between 1984-1989 According to Place of Residence

Table II. Initial Symptoms and Types of Cardiomyopathy

Figure 1 shows the age at the onset of symptoms according to the type of 
cardiomyopathy.

Information on the place of residence of patients was also considered 
in the analysis. It was found that 27.9% of the patients were from Ankara, 
followed by 18.4% from the Northern region and 14.7% from the Central 
region of Turkey. However, the distribution of all patients coming to the 
Pediatric Cardiology Unit in the last 5 years is significantly different from 
our study group; the main differences arising from the higher percentages 
of patients coming from the Northern (t=2.83, p<0.01) and Southeastern 
regions (t=3.19, p<0.01) in our study group (Fig. 2 and Table I).

The proportion of patients with parents of first degree consanguinity 
was found to be 20.2% compared with the national proportion of 14.6% 

(p>0.1).6) This proportion was 23.8% for children with dilated cardio-
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Table III. Initial Physical Findings and Types of Cardiomyopathy

myopathy, 18% for children with hypertrophic and 18.8% for children with 
restrictive cardiomyopathy. It was found that siblings of 6 patients had 

previously been diagnosed as having cardiomyopathy and parents of 2 pa-
tients reported that they had had other children who died because of cardiac 
failure. These 8 patients made up 5.9% of all patients; 7 of these were 
found to have consanguinity between their parents; 40.8% of the patients 
with dilated cardiomyopathy had had nonspecific respiratory diseases pre-
viously. The distribution of symptoms according to the type of cardio-
myopathy is shown in Table II. The findings of physical examination are 
shown in Table III.

On the first x ray, 89.6% of the patients had cardiomegaly. The most 
frequent finding on the electrocardiograms was biventricular hypertrophy 

(89.6%) and 48.7%, 25.5% and 11.7% of the patients were found to have 
left ventricular hypertrophy, ST-T changes and voltage suppression, respec-
tively. Sixteen of the children (15%) with dilated cardiomyopathy were 
found to have arrhythmia whereas this finding was not encountered in chil-
dren with other types.

Echocardiography was performed for the purposes of diagnosis, classi-
fi cation and follow-up. The ejection fraction was less than 50% for 96.4% 
of children with the dilated type and 25% of children with the restrictive 
type at their first presentation.

Cardiac catheterization was performed on 11 patients , of whom 10 were 
identified as having restrictive cardiomyopathy . One was found to have 
obstructive hypertrophic cardiomyopathy.

Digoxin was administered to 80% of the patients and this was com-
bined with diuretics, corticosteroids or verapamil wherever necessary. Four 
patients with the hypertrophic type of cardiomyopathy received beta-block-
ers.
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Table IV. Types of Cardiomyopathy and Prognosis

The average follow-up duration was 24•}5 months; 56.9% of the pa-

tients were followed for periods of more than 1 year and 24.1% were followed 

for more than 3 years, while 14.5% could not be followed.

The clinical course of the 116 patients who were followed up is shown 

in Table IV, according to the type of cardiomyopathy.

It is noteworthy that, of the 12 patients who died, 9 died within the 

fi rst 7 months after the beginning of symptoms.

In addition to cardiomyopathy, 1 patient had a ventricular septal de-

fect and 1 patient had coarctation of the aorta. Of 11 patients on whom 

cardiac catheterization was performed, 3 were found to have pulmonary 

hypertension and 2 had mitral insufficiency. These were thought to be 

components of the cardiomyopathy.

Cerebrovascular embolic phenomenon was found in 3.8% of the dilated 

type and 12% of the restrictive type of cardiomyopathy.

DISCUSSION

In this study, clinical and epidemiologic characteristics of patients 
with cardiomyopathy were analyzed. Of the 137 patients, 78.9% were 
found to be of the dilated type, 12 % of the restrictive and 9.1 % of the hyper-
trophic type. Studies done after 1980 have stressed that hypertrophic car-
diomyopathy follows a better clinical course than previously reported. A 
study carried out in Italy based on 4 year screenings has reported the propor-
tion of asymptomatic patients to be 72%.7) It is only possible to identify 
the asymptomatic group with careful screening; therefore it may be considered 
that the low percentage of the hypertrophic type in our study can be attrib-
uted to the lack of screening and that the study group reflects symptomatic 

patients.
The hypertrophic type of cardiomyopathy is known to be twice as com-

mon in males as compared with females.8) However, in our study, the sex 
ratio for this type of cardiomyopathy was found to be 3:1 and no sex dif-
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ference was found for the other types.

It was found that there is some variation in the age at the time of onset 

of the initial symptoms according to the type of cardiomyopathy. An in-

teresting finding was that 69% of the dilated type had had symptoms before 

2 years of age. It is possible that a significant proportion of these patients 
had endocardial fibroelastosis. Endocardial fibroelastosis can be differ-

entiated from the dilated type only with histopathological analyses and for 
95% of cases this disease of infancy shows dilated type characteristics from 

the clinical and hemodynamic standpoints.8)

When all patients who applied to the Pediatric Cardiology Unit during 
the same period as our study group were compared, it was found that there 

were higher proportions of patients coming from the Northern and South-

eastern regions among patients with cardiomyopathy. The differences are 
statistically significant (Northern region: t=2.83, p<0.01 and Southeastern 

region: t=3.19, p<0.01). This result raises the possibility of the existence 

of environmental factors in the etiology of cardiomyopathy. The differences 
for the other regions were not found to be statistically significant, except for 

Ankara. The difference between Ankara's two proportions in favour of all 

patients coming to our Pediatric Cardiology Unit is probably due to the fact 
that the university is in Ankara and therefore patients residing in Ankara 
have easier access to the hospital. Patients with specific diseases come to 

the university from other regions only by being referred by other health 
institutions.

The higher proportion of first degree consanguinity between the parents 

of patients in our study group (20.2%) compared with the relevant figure 
for Turkey as a whole (14.6%)6) and the existence of this condition for 7 

of 8 patients with siblings who had cardiomyopathy can be regarded as evi-

dence in support of the influence of genetic factors on the disease , although 
the difference between the proportions was not found to be statistically signi-
ficant. In our study 5.7% of patients with the dilated type had had sib-

lings with cardiomyopathy, whereas this figure was zero for the hypertrophic 

type. It is known that the prevalence of the familial form is about 50-70% 
and that the genetic pattern is autosomal dominant with high penetration 

for the hypertrophic type.9) For the dilated type , although the genetic 
pattern has not been identified until now, it is reported that familial forms 
are not as rare as previously thought .10) Our inability to identify any fa-
milial form for the hypertrophic type could therefore be due to the lack of 

familial screening and the identification of asymptomatic patients .
In 40.8% of patients with dilated type , nonspecific respiratory disease 

was found to precede cardiomyopathy , and this supports the etiological role
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of either viral infections or immune reactions initiated by viruses. The 

proportion with similar findings was found to be 33% in Germany and 50% 
at the Mayo Clinic, U.S.A.11)

Arrhythmia was found in 15% of the patients, all of these being the 

dilated type. This figure is close to the proportion found in Germany 

(23%).11) None of the patients with hypertrophic cardiomyopathy was 
found to have arrhythmia, possibly because Holter monitoring was not ap-

plied to the patients which would have enabled the identification of inter-
mittent arrhythmias.

It is generally reported in studies on the subject that a third of patients 

with dilated cardiomyopathies die, another third improve and that the re-
maining 1/3 remain stable.12) The ratio of improvement for our study group 

is in accordance with the literature but the low exitus rate could be due to 
the following: 14.5% of patients could not be followed up, only 56.9% of 

patients were followed up for more than 1 year and all of the 11 patients 

(9.5%) whose conditions had deteriorated were followed up for less than 6 
months and information on their latest condition could not be obtained.

It is reported by various regional hospitals that hypertrophic cardio-

myopathy is a disease with a better prognosis than previously thought.7),13) 
The lack of cases of exitus for this type of the disease in our study group sup-

ports that finding.
The Hacettepe Faculty Hospital is a reference center and therefore our 

fi ndings on cardiomyopathy can be regarded as reflecting at least partly 

the situation for Turkey as a whole. Consanguinous marriages constitute 

a significant proportion of marriages in Turkey and this increases the im-

portance of cardiomyopathy as a disease with familial forms. It is known 
that medical therapy of the disease has not yielded satisfactory results and 

that cardiac transplantation is considered a better solution. Hence more 
studies on the etiology of the disease are needed, genetic counselling should 

be improved, familial forms should be more thoroughly researched, and 

regional characteristics of the disease should be studied.
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