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ABSTRACT

Aim: Our aim was to investigate the clinical significance of heart murmurs and determine the
best approach to children with heart murmurs.

Material and Methods: We retrospectively evaluated 128.900 patients aged 35 days-15 years
out of the total of 139.904 that applied to our pediatric outpatient clinic between July 2007
and March 2012,

Findings: Mean patient age was 3.93+3.55 years (range: 35 days-15 years). Heart murmurs
were detected in 434 patients (0.33%); 173 of them were female and 261 were male. Physical
examination, ECHO, TELE and ECG showed congenital heart disease in 113 patients (0.08%)
and innocent murmur in 321 (0.24%).

Results: Heart murmurs are the most common finding in physical examination of the
cardiovascular system. While most heart murmurs are innocent, in less than 1% of cases they
are the only sign of congenital heart disease. We recommend echocardiography in addition to
physical examination to avoid overlooking minor cardiac pathologies and rheumatic heart
disease. It can also help lessen parental concerns in families that self-educate with the help of
the Internet.

Keywords: Murmur, congenital heart disease, echocardiography.

Running title: heart murmurs
{Citation: Atiye Fedakar, Tiirkay Saritas. Approach to the heart murmurs in pediatric

patients. American Journal of Research Communication, 2015, 3(8): 1-9} www.usa-
journals.com, ISSN: 2325-4076.

Fedakar, et al., 2015: Vol 3(8) 1 ajrc.journal@gmail.com


mailto:alfdkr67@hotmail.com
http://www.usa-journals.com/
http://www.usa-journals.com/

American Journal of Research Communication www.usa-journals.com

INTRODUCTION

Heart murmurs in children are a source of concern for doctors and parents alike until
cardiac diseases are ruled out. While most heart murmurs are innocent, they can also be the
first sign of previously asymptomatic structural heart disease, and for this reason they must
not be overlooked (1, 2).

According to National Heart Lung and Blood Institute, a heart murmur is defined as an
extra sound or an unusual sound auscultated during a heart beat (3). Innocent murmurs are
generally caused by turbulent flow in the pulmonary artery or delayed cardiac development in
newborns and prematurity (4, 5). The prevalence of heart murmur among newborns varies
between 0.6-2.4% (6). This rate may reach 90% at some points in the life of infants and
children. In 50-70% of cases, murmurs are discovered during routine examination (7, 8).
Congenital heart disease accounts for under 1% of all childhood heart murmurs (9).

Correct early diagnosis of congenital heart disease allows to perform endocarditis
prophylaxis before surgical treatment, thus preventing morbidity and mortality. The opposite
scenario can cause parents to unnecessarily limit a healthy child’s physical activities and
become a source of constant stress. In such cases, it is important to provide information and
reassurance to the family (10, 11).

In this study, we set out to investigate the prevalence of heart murmur and cardiac
disease in children that applied to our hospital with no previous diagnosis. We also conducted

a review of literature as to what the optimal approach to childhood heart murmurs should be.

MATERIAL AND METHODS

In this study, we retrospectively evaluated 128.900 patients aged 35 days-15 years out
of the total of 139.904 that applied to our pediatric outpatient clinic between July 2007 and
March 2012. Excluded from the patient sample were those under 30 days of age and those
previously diagnosed with congenital heart disease or innocent heart murmur. Physical
examinations were performed by a pediatrician, while cardiological evaluation and
echocardiography (ECHO) were carried out by a pediatric cardiologist. The patients’ physical
examination, telecardiography (TELE), electrocardiography (ECG) and ECHO findings were
recorded and analyzed.

Statistical analysis of obtained data was performed using the Number Cruncher
Statistical System 2007 and PASS 2008 Statistical Software (Utah, USA). In addition to
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descriptive statistical methods (mean, frequency), the chi-squared test was used for

comparison of qualitative values. A p value of <0.05 was considered significant.

RESULTS

We retrospectively evaluated 128.900 patients that applied to our pediatric outpatient
clinic between July 2007 and March 2012 and had not been previously diagnosed with
congenital heart disease or innocent heart murmur. Patient age varied between 35 days-15
years. Heart murmur was detected in 434 patients (0.33%). Among those, 173 were female
and 261 were male. Mean patient age was 3.93+3.55 years. Physical examination, ECHO,
ECG and TELE showed congenital heart disease in 113 patients (0.08%) and innocent
murmur in 321 (0.24%) (Table 1). Diagnostic criteria for innocent murmur were a 1-2/6
murmur heard in physical examination and normal TELE, ECHO and ECG findings. The
most common congenital heart diseases were patent foramen ovale (PFO) in 29 patients
(25.6%), ventricular septal defect (VSD) in 15 (13.2%) and mitral regurgitation in 15 (13.2%)
(Table 2). A significant correlation was found between patient sex and congenital heart
disease (p<0.01): heart disease was more common in females. There was also a significant
correlation between patient age and heart disease: it was more prevalent in those under 1 year
of age compared to all other groups (p<0.01) (Figure 1).

Table 1. Parameters Correlated to Presence of Heart Disease

Heart Disease
Present (n=113) None (n=321) p

n (%) n (%)
Female 61 (53.9) 112 (34.8)
Sex 0,001**
Male 52 (46.1) 209 (65.1)
<1 year 50 (43.9) 74 (23.1)
1-4 years 24 (21.1) 135 (42.2)
Age (Years) 0,001**
5-9 years 28 (24.6) 88 (27.5)
>10 years 11 (10.4) 24 (7.2)
Chi-squared test **n<0.01
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Table 2. Distribution of congenital heart disease according to patient sex

Congenital  Heart | N (%) Female Male
Disease

PFO 29 (25.6) 10 19
VSD 15 (13.2) 10 5
MR (secondary to |15 (13.2) 10 5
hypoxia)

ASD 13 (11.5) 8 5
Small PDA 5 (4.4) 3 2
VSD+PFO 3(2.6) 2 1
Pulmonary stenosis | 3 (2.6) 1 2
ASD+small PDA 3(2.6) 3 -
Bicuspid valve 3(2.6) - 3
MR+Aortic 3(2.6) 1 2
regurgitation

Aortic regurgitation | 3 (2.6) - 3
Mitral prolapse 2(1.7) 1 1
ASD+pulmonary 2 (1.7) 2 -
stenosis

Persistent left | 2 (1.7) 1 1
superior vena cava

MR+small PDA 2(2.7) 2 -
MR+mitral prolapse | 2 (1.7) 2 -
MR+PFO 1(0.8) 1 -
Dextrocardia 1(0.8) - 1
Intracardiac mass 1(0.8) - 1
Left ventricular band | 1 (0.8) 1 -
Hypertrophic 1(0.8) 1 -
cardiomyopathy

Pericardial effusion | 1 (0.8) - 1
Pulmonary 1(0.8) 1 -

stenosis+idiopathic
pulmonary artery
dilatation

MR+ASD 1(0.8) 1 -

PFO: Patent foramen ovale; VSD: Ventricular septal defect; MR: Mitral regurgitation; ASD: atrial septal defect;

PDA: patent ductus arteriosus.
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Figure 1. Heart disease prevalence distribution according to patient age.

DISCUSSION

Heart murmur is the most common finding of cardiovascular system examination and
the third most common reason for referral to a pediatric cardiologist after chest pain and
syncope (12). Murmurs may continue well into adulthood and change with normal growth and
development. The fact that they may disappear and return throughout childhood is something
families must be educated about (13).

In rare cases, heart murmurs may be a sign of congenital or structural heart disease (2).
The diagnostic criteria for childhood and adolescent innocent murmurs are: normal physical
examination; asymptomatic patient; no increased risk of structural heart disease in patient
history; auscultation intensity of < 3 during early systole. However, these criteria do not
account for newborns and infants under 1 year of age as asymptomatic structural heart disease
IS common in that period.

Reported prevalence rates of innocent murmur vary depending on the experience of

the examining specialist and the patient population. Peak incidence of 50-70% for
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preschoolers and schoolchildren is reported between ages 3-7 (14, 15). While most cases are
innocent among this population, the important task of differentiating between innocent and
pathologic murmur to detect rheumatic heart disease and congenital heart disease falls to
primary care physicians (16). The prevalence does not vary between the sexes (17).
According to the studies conducted in our country, prevalence rates for innocent heart
murmur vary between 0.7-2.3% (18). Specifically, Aydin et al. report a 9.3% rate, Yalaki et
al. - 2.8% and Uner et al. - 3.5% (19, 20, 21). This rate was only 0.24% in our study, possibly
due to the exclusion of patients under 30 days old. In another of our studies, the rate of
innocent heart murmur in 3629 newborns was 1.8%, while the rate of congenital heart disease
was 2.2% (22).

Screening tests conducted at schools have vyielded similar prevalence rates of
congenital heart disease in Turkey and the world (19): 4.6-12.2 in every 1000 live births (23).
This rate was 0.77% in an 8-year study by Baspinar et al., 0.4% in a study from Van and 0.7%
in a study by Yalaki et al. (20, 21, 24). In our study, it was as low as 0.08%.

VSD is the most common congenital heart disease, accounting for 25% of all cases
(25, 26). In a study of schoolchildren by Misra et al., the rate of congenital heart disease was
1.3%, and the most common diseases were VSD and ASD (27). In our study, the most
common ones were PFO in 29 patients (25.6%) and VSD in 15 (13.2%), as we considered
PFO a congenital heart disease as opposed to the more common interpretation as a
physiological phenomenon (28, 29). Recent studies have demonstrated that PFO is a
pathology that aggravates clinical condition, leads to cardiovascular and systemic
complications and needs close monitoring. PFO must not be overlooked as it has been shown
to provide the foundation for such conditions as ischemic stroke, paradoxical embolism, fat
embolism, migraine, obstructive sleep apnea and amnesia (30, 31).

According to another disputed convention, further testing is unnecessary in heart
murmurs as physical examination is sufficient for diagnosis (32, 33). However, many studies
demonstrate that ECHO is the gold standard in diagnosis and clinical management of
congenital heart disease, and can also be relied on as a noninvasive method of evaluating
pulmonary hemodynamics and cardiac function (34, 35, 36). One study described performing
ECHO not only diagnostically but also to meet the expectations of concerned parents, 80% of

whom believed that it was necessary (37).
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CONCLUSION

In order to rule out heart disease, a systemic approach is necessary in cases of heart
murmurs detected in physical examination. Particular attention must be paid to patients under
1 year of age. Evaluation of the cardiovascular system is undoubtedly a major part of physical
examination. However, physical examination may not suffice today when families take
advantage of widespread Internet access to self-educate and can develop certain
misperceptions. In a survey conducted among parents of children diagnosed with innocent
murmur, 10% were convinced that their child had a heart disease (36). Echocardiography
must be performed to rule out minor cardiac pathologies and rheumatic heart disease in

addition to endocarditis prophylaxis where necessary.
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