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ABSTRACT
Introduction: Heart murmurs can be functional (innocent) and pathological (organic). Although it is not considered a major sign of 
heart disease, it may be a sign of a serious heart defect. In most cases the noise is initiation for cardiac treatment. Is it possible to differ-
entiate on the basis of auscultation innocent from pathological heart murmur? In this article we present the results of ultrasonography 
of newborns with positive auscultation finding of the heart in the neonatal and early infancy period. Goal: To determine the role of 
murmurs in the heart detected by routine clinical examination in the neonatal period and early infancy, and to establish the legitimacy 
of cardiology consultation and ultrasound of the heart. Methods: A retrospective review of medical records in the period from January 
1 to December 31, 2011 at the Maternity ward of Cantonal Hospital in Bihac 1899 children was born. In 32 neonates was registered a 
heart murmur, in the period from birth up to 6 weeks of life. All children with positive auscultation finding of the heart were examined 
echocardiography by ultrasound ALOCA 2000, multifrequency probe from 3.5 to 5 MHz, and used M-mode, 2-D, continuous, pulsed and 
color Doppler. Results: Of the 32 examined children regular echocardiographic findings had two children (6.25%), aberrant bunch of left 
ventricle 11 (34.37%), patent foramen ovale 5 (15.62%), atrial septal defect 3 children (9.37%), ventricular septal defect 8 children (25%), 
cyanogen anomaly 2 children (6.25%), stenosis of the pulmonary artery 1 child (3.12%). We see that 14 children (43.75%) had a structural 
abnormality of the heart that requires further treatment and monitoring. Conclusion: Echocardiography is necessary to set up or refute 
the diagnosis of structural heart defect in children with positive auscultation finding in the neonatal period.
Key words: newborn, echocardiographic review, heart murmur.

1. INTRODUCTION
Congenital heart anomalies (CHA) are the most com-

mon congenital anomalies and emerge with a fairly con-
stant incidence from 0.8 to 1% per 1000 live births (1,2). 
Given that the CHA are leading cause of death among 
congenital anomalies, their early detection would great-
ly enhance the therapeutic procedures, and therefore the 
ultimate outcome of the disease (3). Previous methods of 
CHA screening (ultrasonography in the second trimester 
of pregnancy, postnatal clinical examination) had a low 
rate of CHA detection, and a significant number of chil-
dren have been released from the maternity hospital with 
unrecognized CHA (4,5,6). This information is even more 
important if it is seen in the light of today’s trend of earlier 
discharge from the maternity hospital (before 24h), when 
most of the CHA is not manifested.

According to data from previous studies, the routine 
clinical examination fails to diagnose more than half of 
the children with the CHA (5). For diagnostics of CHA, 
in addition to clinical examination, so far have been used 
electrocardiography and chest radiogram. Although elec-
trocardiography and radiogram does not contribute much 
to diagnosing heart murmur (7,8,9). Ultrasonography is a 

unique approach in the diagnosis of cardiac anomalies, 
but is considered to be limiting to be used as a screening 
method for the detection of CHA due to the cost of that 
service.

Although wrongly considered the leading sign of heart 
disease, a heart murmur is still in the highest percentage a 
reason for cardiac treatment (10). Heart murmurs can be 
innocent (physiological) and organic (pathological). The 
physiological bases of these are benign causes that do not 
endanger the child. In organic noises in the background 
there is a heart defect.

Auscultation is performed at certain points (ictus, me-
socardia, second intercostal space, right and left). Char-
acter of the murmur is objectively assessed based on 
auscultation. The examiner assesses the intensity of the 
murmur. For the evaluation of the intensity of the mur-
mur is commonly used Levine Harvey scale. By the same 
scale as the first stage murmur are evaluated these noise, 
audible only in apnea. The murmur of the second degree 
is the audible also in the other phases of the respiratory 
cycle. The third degree will be assessed to a moderately 
loud murmur, with or without a thrill. The fourth level of 
murmur indicates a loud murmur followed by a thrill. The 
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sound of the fifth degree is a strong and audible over the 
entire precordium. The sound of the sixth degree is audi-
ble even at a distance of 1 cm from the chest wall (11,12). 
After determining existence of murmur, evaluated is the 
punctum maximum (strongest place of hearing) and the 
existence of propagation in the environment.

Whether based on auscultation can determine wheth-
er it is case of innocent or pathological murmur? There 
are characteristics of the murmur on the basis of which 
can be roughly differentiated innocent from pathological. 
For example, innocent murmur intensity changes with the 
phases of the respiratory cycle or with change of the body 
posture. It is short, without accompanying phenomena, 
confined to systole. Audible on a small area without prop-
agation.

Neonates are the most sensitive categories of children 
and detection of CHA in this age is of great importance. 
Heart murmurs in these children may mean a serious 
heart defect, even some the potentially life threatening 
(13,14). It may also be a result of the transitional circu-
lation of the newborn or the result of some benign struc-
tures.

2. GOAL
To determine the significance of a heart murmur de-

tected by routine clinical examination in the neonatal and 
early infancy period.

Establish justification for cardiology consultation and 
ultrasound of the heart in infants with a positive ausculta-
tion finding the heart.

3. METHODOLOGY
From January 1 to December 31, 2011 on the maternity 

ward of Cantonal Hospital Bihac was born 1899 babies. 
Retrospective analysis of medical records, determined by 
the positive auscultatory findings at the heart of a child 
in 32 cases, with or without other characteristics that 
contribute to heart disease. The study included children 
who were moved to the department of neonatology with 
suspicion of potential life threatening heart defect, as well 
as children wellbeing, which, after consultation cardiac 
examination the patients was discharged, with subse-
quent ultrasound of the heart over a period of 6 weeks 
after birth. Children were examined by ultrasound ma-
chine, ALOKA 2000, with multifrequency probe from 
3.5 to 5 MHz. We used M-mode, 2-D, continuous and 
pulsed Doppler. The results were statistically analyzed 
and graphically displayed.

4. RESULTS
During the study period in Bihac Cantonal Hospital 

was born 1899 children. Of these, 32 children had pos-
itive auscultatory findings of the heart, with or without 
other supporting features of a heart defect. These children 
are subjected to cardiac treatment and echocardiography. 
From those, 14 children (43.75%) had a structural defect 
of the heart, and 18 children (56.25%) had normal or 
non-significant findings (Figure 1).

From the total number of live births during the tested 
year (1899 children), murmurs was registered in 32 neo-
nates. The percentage is 1.68% of the children. In children 

with positive auscultation finding cardiac evaluation is 
required. Two children had normal findings (6.25%). Five 
neonates had a patent foramen ovale (15, 62%), 11 chil-
dren (34.37%) as a cause of murmurs had aberrant horde 
in the pulp chamber in left ventricle, 8 neonates had a de-
fect of ventricle compartments (25%) of which are in two 
children was a perimembranous defect, while in other 
children it was a muscular ventricular septal defect. Three 
children had a defect of paraventricular parts (9.37%). 
One child had stenosis of pulmonary artery (3.12%). Two 
children (6.25%) in the background had a serious heart 
defect (cyanogen anomaly) (Figure 2).

5. DISCUSSION
Of the total number of live births in the studied period, 

in 32 cases was registered a heart murmur or 1.68%. Ap-
proximately 1% of newborn children have a heart murmur 
and the presence of a heart defect as the cause of it, exist 
is a wide range of 30 to 85% of cases (15,16). In this study 
it is a somewhat larger proportion of children with au-
dible murmurs. Although other authors state variations 
ranging from 0.6 to 1.8%, all depending on the number 
of small muscular defects of descending barriers involved 
in the study, as well as other trivial lesions (17). In addi-
tion, among cardiologists are not harmonized criteria for 
differentiation of small atrial septal defect (ASD) from 
the Foramen ovale Apertum (FoA) (18). In this study, the 
defect of periventricular partition is designated the same 
as ASD measured 6 mm and more. ASD is diagnosed 
in 3 patients (9.37%). FoA was diagnosed in 5 patients 
(15.62%). From the results we can see that compared to 
the total number of required consultations, with 14 chil-
dren (43.75%) basically existed structural defect of the 
heart. For some of them it was very likely, on the basis of 
clinical examination that it is a cardiac anomaly. Howev-
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Figure 1. Results of the ultrasonography 
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er, the final confirmation is mandatory echocardiography, 
which is in most cases the last in establishing the diagno-
sis of cardiac anomalies.

Two children had cyanogen, potentially life threatening 
anomaly. Such anomalies are not necessarily manifested 
by the heart murmurs as the first manifestation of heart 
disease. On the contrary, there is a great danger of releas-
ing such a child from a maternity hospital with unrecog-
nized heart disorder, because the symptoms of some se-
rious heart defects are manifested only after 48h or more 
(19). Between 10-30% of child deaths in the first year of 
life as a consequence of unrecognized CHA (20,21). Mak-
ing a diagnosis in such child only after discharge from 
the maternity hospital has often resulted in poor general 
condition of the child and poor preoperative condition 
that is closely linked with poorer postoperative outcome 
and a number of complications. Eight patients had septal 
defect in ventricular partitions. Two children had peri-
membranous VSD, while in six children was a muscular 
VSD. Reference to the normal incidence of VSD’s 30-35% 
compared to the total number of CHA (22), we can see 
a larger number of VSD in our study. Of the 14 children 
with structural heart defect, 8 of them have VSD. In ad-
dition, eight children with VSD infection, with 6 children 
(75%) registered a muscular VSD, although usually in 80% 
of cases are perimembranous VSD. For muscular defects 
is known that more than half of small defects prone to 
spontaneous closure (23).

In our study we included all septal defects that are di-
agnosed in the period from birth to the age of 6 weeks of 
life. This may explain the slightly higher incidence of CHA 
during the test period, and therefore a greater number of 
muscular VSD. Prognosis and significance of early diag-
nosis in children with VSD infection depend on the loca-
tion, size of the defect and the degree of LD shunt at the 
level of the defect. Although usually not a life threatening 
anomaly in the first days of life, it is certainly better to di-
agnose these types of cardiac anomalies have in the past. 
As for adequate monitoring of the child and the preven-
tion of septic endocarditis and the optimal time to plan a 
possible surgical treatment. It is feasible for some anom-
alies in later life, but it was later followed by a higher rate 
of mortality and postoperative complications. In addition, 
we should bear in mind the potential risk of developing 
pulmonary hypertension, when correction surgery is no 
longer feasible. Of the 56.25% of respondents who did 
not have a structural defect of the heart, ultrasound was 
normal in two children (6.25%). 5 children had a patent 
foramen ovale Apertum (15.62%). 11 children had regis-
tered aberrant horde in the pulp chamber of the left ven-
tricle (34.37%). It is a fibromuscular structures that extend 
through the left ventricular cavity, with no connections 
with the heart valves.

Long been regarded as normal structures, although to-
day there is a great interest cardiologist for them, because 
of their potential association with innocent murmurs (24). 
He even believes that they may have to do with ventricu-
lar arrhythmias. According to some authors, it is possible, 
because except those containing fibrous and muscular 
and the conduction tissue. In our study, there are a sig-
nificant number of children with aberrant and positive 

auscultation finding of the heart. One study showed an 
extreme variability of the presence of these structures in 
echocardiography studies (0.2 to 71%). The wide range is 
interpreted partly by varying degrees of examiners skill 
and partly by population based differences (25).

6. CONCLUSION
A significant number of children with audible mur-

murs in the neonatal period have a structural defect of 
the heart. Based on the auscultative characteristics of the 
murmurs cannot be with certainty differentiate innocent 
from organic heart murmur. For the diagnosis or exclu-
sion of congenital heart anomalies ultrasound of the heart 
is essential.
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