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ABSTRACT

Objective: We tried to determine the prevalence of and expose the significance of clinical evaluation of innocent and pathological murmurs due
to underlying disorders and to determine the indication of echocardiographic examination in innocent murmurs’ evaluation and the frequency of
congenital heart diseases (CHD) in childhood.

Methods: This study was performed on 6035 children between 6-15 ages (3306 boys and 2729 girls) who attended six different elementary schools
reflecting various economic groups in Van city in the Eastern of Turkey, which is a developing country.

Results: We detected murmurs of different intensities in 243 patients (4%). The results showed that 209 children’s (3.5%) murmurs were accepted
as innocent. The regurgitation was detected in single or two valves in 27% (56 cases) of cases with innocent murmurs. Additionally no valve
insufficiency or regurgitation was determined in children who had innocent murmurs except these 56 cases. Of patients who had murmurs, 27
children (0.4%) had congenital heart disease and 7 (0.1%) had rheumatic heart disease. In patients who had CHD, mitral valve prolapsus and
tricuspid valve prolapsus were found in 48% and 37% of the cases, respectively.

Conclusion: Congenital heart disease was found in similar frequency with the literature. Innocent murmurs were found lower than in the
literature, but higher than in other studies done in our country. Our study showed that, especially valve prolapsus, other CHD and less frequently
rheumatic carditis can be seen in children who look like otherwise healthy. We emphasize that all children especially attending primary
education, should be examined by a cardiologist even they have no complaints. (Anadolu Kardiyol Derg 2009; 9: 29-34)
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OzeT

Amagc: Bu kitle taramasinda amacimiz gocukluk caginda masum ve patolojik Gfliriim prevalansini tespit etmek, ayrica masum veya patolojik iifii-
riimlerde klinik degerlendirmenin 6nemini ortaya koyup sik olarak karsimiza ¢gikan masum ufiiriimlerin degerlendirilmesinde ekokardiyografi en-
dikasyonlarinin sinirlarinin belirlenmesine katkida bulunmak ve konjenital kalp hastaligi sikhigini belirlemektir.

Yontemler: Bu calismada, gelismekte olan Dogu Anadolu Bélgesi Van il merkezinde sosyo ekonomik diizeyi farkh 6 ilkdgretim okulunda yaslari
6-15 arasinda 3306's1 erkek, 2729'u kiz, toplam 6035 6grenci kalp ifiiriimleri yéniinden incelendi.

Bulgular: Calismamizda, 243 (%4) 6grencide kalpte degisik siddetlerde iifiiriim duyuldu. iki yiiz dokuz 6grencide (%3.5) duyulan iifiirim masum
olarak kabul edildi. Masum {fiirimlerin %78'i trikiispid odakta, %22'si pulmoner odakta duyuldu. Masum iifiiriimler siddetine gore degerlendi-
rildiginde %62 6grencide 1/VI, %37 dgrencide 1I/VI, %1 dgrencide 11I/VI siddetinde idi. Anemiye bagh dfiirim duyulmadi. Masum {fiirim olarak
degerlendirilen olgularin %27'sinde tek trikiispid veya pulmoner yetersizligi ve/veya iki kapak yetersizligi saptandi. Masum iifiiriim duyulan di-
ger olgularda herhangi bir kapak yetersizligi saptanmadi. Yirmi yedi 6grencide (%0.4) konjenital kalp hastaligi, 7 6grencide (%0.1) romatizmal
kalp hastaligi saptandi. Konjenital kalp defekti saptanan olgularin 16 tanesinde (%59'inde) tek defekt, 11'inde (%41’inde) iki defekt bulundu. Kon-
jenital kalp defekti saptanan hastalarin %48'inde mitral kapak prolapsusu, %37'sinde trikiispid kapak prolapsusu mevcuttu.

Sonug: Calismamizda konjenital kalp hastaligi sikhg literatiirle uyumlu, masum iifiiriimlerin sikhigi literatiire gore daha diisiik iken, yurdumuzda
yapilan ¢alismalara gdre daha yiiksek olarak bulunmustur. Calismamiz 6zellikle kapak prolapsuslari olmak {izere diger konjenital kalp defektle-
rive daha az olarak da romatizmal karditlerin saglikh gibi gériinen hicbir problemi olmayan gocuklarda gériilebilecegini géstermistir. ilkégretim
cagindaki tim ¢ocuklarin herhangi bir problemi olmasa dahi bir kardiyolog tarafindan degerlendirilmesi gerektigini vurgulamaktayiz.

(Anadolu Kardiyol Derg 2009; 9: 29-34)
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Introduction

The abnormalities in embryological development of
cardiovascular system are different and responsible for
significant clinical effects. Complex structural malformations
may lead to fetal deaths or may be diagnosed within the first
week or months of life, that was based on symptomatology of
cardiovascular decompensation. When passing to postnatal life,
placental circulation stops, as well as the dominance of right
heart. In addition, pulmonary arterial resistance is modified and
left heart circulation is established. In this period, malformations
that are compensated in intrauterine life, becomes evident.
However, some congenital cardiovascular malformations remain
asymptomatic in this transition period and these can be clearly
shown on later in clinic (1).

Determining the alterations in cardiac auscultation, especially
the presence of murmurs, is the most common reason that
patients resort to cardiologists. Additionally, chest pain and
syncope are the second and the third most common reasons (2, 3).
However, these alterations usually are the variations in normal
interval or are innocent murmurs. Therefore, to make a more
attentive pediatric evaluation by a pediatric cardiologist to avoid
unnecessary detailed investigation and applications is important.
Certainly, an evaluation by a cardiologist is a gold standard (2, 3).

In some studies, it has been shown that only a number of
patients could be overlooked in evaluation of the pathological
murmurs (2, 4). Pediatricians should have a systemic approach
after certain clinical conditions and/or auscultation to determine
difference between a possible cardiovascular disorder, which
diagnosis and decision on its significance require a cardiologist

opinion.
Echocardiography (ECHO), has been become quite
informative technique providing additional knowledge

concerning structure of cardiovascular system. It can be
declared that this non-invasive technique is the substitute for
cardiac catheterization in evaluation of many congenital
malformations in newborns and children (5, 6).

Since 1981, some researchers have investigated the
newborn and children with congenital heart disease (CHD) that
underwent palliation and correction operations without cardiac
catheterization, using only ECHO diagnosis (7).

In this study, our aim is to expose the significance of clinical
evaluation of innocent and pathological murmurs due to
underlying disorders and to determine the indication of ECHO
examination in innocent murmurs’ evaluation and the frequency
of CHD in childhood.

Methods

0f 6035 children underwent clinical examination, 2729 (45%)
were female and 3306 (55%) were male with the age range
between 6 and 15 years, and mean age of 10 years. These
subjects in six elementary schools, which were randomly
selected between residential districts with different
socioeconomic levels from December 2003 to March 2004 (8) in
Van the Eastern of Turkey, were enrolled in the study (9, 10). This
study was approved by our hospital ethical committee and

Ministry of Education. All the parents of patients allowed us
performing our study and gave their consent. .

The same person who was our hospital pediatric cardiologist
performed all of the physical and ECHO examinations except first
physical examination. The examinations were performed in a
silent classroom by auscultation of mitral focus, pulmonary
focus, aortic focus and tricuspid focus. All students” femoral
pulses were examined. A history of acute rheumatic
fever (ARF) was interrogated. In patients with murmurs, an
electrocardiogram (ECG) and teleradiography were taken and
complete blood counts (CBCs) were studied. The CBCs were
studied in a coulter STKS complete blood device using scatter
pac, lyse Ill and isoton-1ll solutions. An ECHO evaluation was
performed in department of pediatric cardiology of our hospital,
using 3.5 and 5 MHz probe by a device which has M-mode,
2-dimensional ECHO, colored, continuous wave (CW) and pulse
wave (PW) Doppler modalities - Sonotron Vingmed CFM 725
(General Electric, USA). In patients who needed, a catheter
angiography (CAG) was performed.

Characteristics of a pathological murmur were defined as
below

- Holosystolic murmur

- Harsh murmur

- Abnormal heart sound

- Early or mid-systolic click

- Grade Il murmur or greater

- Heard over the upper left sternal border and characteristics

of an innocent murmur were defined as below;

- Systolic in nature

- Usually short in duration

- Usually soft

- May be either musical or low-pitched

- Usually heard along left sternal edge

- Intensity varies with phases of respiration and posture - usually

louder when supine

- Intensity louder with exercise, anxiety, fever.

The intensity of a murmur is graded on a scale of 1-6 (or 1-5).
Each grade was given in relation to the range used (e.g. grade
3/6). The grades are;

Grade 1: A quiet murmur that can be heard only after careful
auscultation over a localized area.

Grade 2: A quiet murmur that is heard immediately once the
stethoscope is placed over its localized PMI.

Grade 3: A moderately loud murmur

Grade 4: A loud murmur heard over a widespread area, with
no thrill palpable

Grade 5: A loud murmur with an associated precordial thrill.

Grade 6: A murmur sufficiently loud that it can be heard with
the stethoscope raised just off the chest surface

The patients who had a history of ARF or who had thickening
and/or insufficiency of the mitral and/or an aortic valve, without
unexplained reasons and determined by ECHO were accepted as
rheumatic heart disease (RHD).

Statistical Analysis
The statistical analysis was performed using SPSS 11.5 for
Windows software (Chicago, I, USA). A Mann-Whitney U and Z
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proportional test were used in the statistical analysis. In our
study, Mann-Whitney U test was used to compare the
nonparametric values and Z proportion tests were also used to
compare the parametric values.

Results

Of total 6035 cases, 2729 (45%) were female and 3306 (55%)
were male. A murmur was diagnosed in 243 of students (4%), of
whom 34 (0.55%) had a pathological murmur.

Of the students who had a murmur, 27 students (0.4%) had a
CHD, and 7 (0.1%) had a RHD. The murmurs determined in 209
students (3.5%) are evaluated as innocent murmurs (Fig. 1). Of
the students who had a CHD, 16 (59%) had one defect, and 11
(41%) had two defects. Of the students who had one defect, one
(3.7%) case had ventricular septal defect (VSD), two (7.4%) had
pulmonary stenosis (PS), one (3.7%) had patent ductus arterio-
sus (PDA), one (3.7%) had aortic stenosis (AS), five (18.5%) had
mitral valve prolapsus (MVP), five (18.5%) had tricuspid valve
prolapsus (TVP), one (3.7%) had aortopulmonary (AP) window.
On the other hand; of the students who had two defects, one
case (3.7%) had atrial septal defect (ASD) and PS, one case
(3.7%) had MVP and PS, one (3.7%) had PDA and PS, two (7.4%)
had ASD and MVP, one (3.7%) had ASD and bicuspid aortic
valve, five (18.5%) had MVP and TVP too. The MVP accompanied
8 cases (73%) among 11 students with two defects. Four (15%)
students had a PS among the students with a CHD; of these, 3
(75%) had an additional defect (Table 1).

It was seen that auscultated innocent murmurs when were
evaluated according to their age distribution, the murmurs showed
an increase, which was correlated to age until 9 years old and a
decrease after 9 years old. Despite we determined a frequency of
innocent murmurs most common in 9 years, it was not statistically
significant (p>0.05). The frequency of innocent murmurs was
determined less in 13 years than other ages which was
statistically significant (p<0.05). Cases with innocent murmurs
when were evaluated according to their gender distribution, 80
cases (38%) were females and 129 (62%) were males. Cases with
innocent murmurs when were evaluated according to their
distribution of murmur auscultation region, 61 (29%) were at left
sternal lower region, 46 (22%) were at pulmonary focus, and 102
(49%) were at tricuspid focus. An innocent murmur was not
auscultated at aorta focus and apex (Fig. 2).

When innocent murmurs were evaluated according to their
intensity, of all cases, 130 (62%) were of I/VI intensity, 78 (37.5%)
were of II/Vl intensity, and 1 (0.5%) was of Ill/VI intensity (Fig. 3).

Innocent murmurs when were evaluated regarding valvular
insufficiency according to age, 10 cases (18%) between 6 and 8
years, 27 (48%) cases between 9 and 11 years, 16 (29%) between
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Figure 1. The distribution of all murmurs according to etiology

12 and 14 years, 3 (5%) at 15 years old had either one valve
insufficiency or two valves insufficiencies. When all valves
insufficiencies were considered, it was found that valve
insufficiencies in ages between 9 and 11 years were seen most
frequently (Fig. 4).
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Figure 2. The distribution of innocent murmurs according to cardiac
focus
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Figure 3. The distribution of innocent murmurs according to severity

Table 1. Congenital heart defect and its distribution according to gender

Congenital Heart Defect Female | Male | Total Prevalence, %
PS 1 1 2 0.033

VSD 1 1 0.016
ASD-PS 1 1 0.016
MVP-PS 1 1 0.016
PDA-PS 1 - 1 0.016

PDA 1 1 0.016
ASD-MVP 1 1 2 0.033

AS - 1 1 0.016
AS-Bicuspid aortic valve 1 1 0.016

MVP 5 - 5 0.082

TVP 5 5 0.082
MVP-TVP 2 3 5 0.082

AP window 1 1 0.016

Total 10 17 2] 0.440

AS- aortic stenosis, ASD- atrial septal defect, MVP- mitral valve prolapsus,
PDA- patent ductus arteriosus, PS- pulmonary stenosis, TVP -tricuspid valve prolapsus,
VSD- ventricular septal defect

Table 2. The distribution of patients with rheumatismal heart disease
according to lesion localization and gender

Lesion Female Male Total
MVI 3 1 4
AVl 1 - 1
AVI-MVI 1 1 2
Total 5 2 7
AVI - aortic valve insufficiency, MVI - mitral valve insufficiency
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When valve insufficiency in cases with innocent murmurs
was evaluated according to gender, of all cases, 20 (36%) were
females and 36 (64%) were males.

Of 209 students who were evaluated as having innocent
murmur, 56 (27%) students had either one valve insufficiency
(tricuspid) or two valves insufficiencies (tricuspid-pulmonary).
The tricuspid valve insufficiency (TVI) was determined in 48
(86%) students, the pulmonary valve insufficiency (PVI) in 4 (7%),
and TVI plus PVIin 4 (7%) (Fig. 5). In cases with TVI, 75% of these
cases had mild TVI, 22.8% of them had grade 1° TVI, and 1.1% of
them had grade 11° TVI, 1.1% of them had grade I1° TVI. In cases
with PVI, ratios of mild, 1°, 11°, l1I° grades of PVI were 78%, 7.1%,
7.1%, 7.1% respectively. There was no difference in age
distribution between in cases with valve insufficiency (p >0.05).

Of all cases who had murmur, the number of cases that
evaluated as RHD was seven (3%) and; of these, 5 (71%) were
females and 2 (29%) were males. Of cases with RHD, 4 (57%) had
mitral valve insufficiency (MVI), and 2 (29%) had an aortic valve
insufficiency (AVI) plus the MVI, and one (14%) had AVI (Table 2).

Discussion

In our study, we heard murmurs with different intensities in
243 patients (4%). The results showed that 209 children’s (3.5%)
murmurs were accepted as innocent. These innocent murmurs
were heard at tricuspid focus in 78% and pulmonary focus in
22%. When the innocent murmurs evaluated according to their
intensities, I/IV degree murmur was detected in 62% of the
cases, II/IV in 37%, [II/IV in 1%. Murmur, related to anemia was
not detected. Regurgitation was detected in single or two valves
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Figure 4. The distribution of valvular insufficiency in innocent mur-
murs according to age
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Figure 5. The distribution of valvular insufficiency according to valve

involvement
PVI - pulmonary valve insufficiency, TVI - tricuspid valve insufficiency

in 27% (56 cases) of cases with innocent murmurs. Additionally
no valve insufficiency or regurgitation was determined in
children who had innocent murmurs except these 56 cases. Of
patients who had murmurs, 27 children (0.4%) had CHD and 7
(0.1%) had rheumatic heart disease. In children with CHD; 16
(59%) had single defect and 11(41%) had two defects. In patients
who had CHD, MVP and TVP were found in 48% and 37% of
cases respectively.

While the auscultation was the unique method for many years
to make a differential diagnosis between functional and organic
murmurs, a transthoracic and Doppler ECHO have gained more
importance today. The problem is that whether a transthoracic and
Doppler ECHO is required, as routine investigation, in the presence
of a cardiac murmur. An auscultation constitutes an important part
of the examination in cardiac evaluation.

It has been reported that the prevalence of cardiac murmurs
in childhood varies between 6 to 90% in the literature (11-14).
Fagel (12) has reported the incidence of innocent murmurs in
pediatric population that referred to cardiac evaluation to be
63% in 1960. There were many different studies in our native
country on this issue. Kog et al. (15) reported rate of innocent
murmurs as 1.07% in a study in Sanlurfa; Aygiin et al (16)
reported this in Elaziy as 1.7%; Altintas et al. (17) in Adana-as
1.47%, Elevli et al (18) in Diyarbakir as 2.3%, and Yildirim et al. (19)
in Diyarbakir - as 1.4% (18-21 15-19). We found a value of 3.46%,
which was lower than in other studies in the literature and
higher than in the studies in our native country.

It has been reported that the frequency of congenital heart
defect in cases of live births is 3.39 to 11.9 in 1000 (20-23). It is
seen as approximately 1% in all live births. It has been reported
that the ratio of CHDs in schoolchildren is between 0.27% and
0.51% in many studies (24-28). In studies performed in our
country, Kog et al. (18) reported a frequency of CHD in
elementary schoolchildren as 0.21% in Sanlurfa; Aygiin et al. (16)
in Elazig - as 1%,; Yildinm et al. (19) in Diyarbakir-as 0.2%; Elevli et
al. (18) in Diyarbakir-as 0.44%; Altintas et al. (17) in Adana - as
0.14% (16-19). We found a ratio of CHD as 0.44% in our study.

Ventricular septal defect is the most common lesion seen in
CHDs and constitutes at least 25% of all CHDs (28). In our cases,
we found a VSD in 7.4% cases, which was less than in the
literature. The reason of low occurrence in our study may be due
to that 17% to 37% of VSDs closes at early ages (29).

According to their localizations ASDs are seen in many types;
secundum type ASD as the most common lesion seen (62 to
78.7%), premium type ASD, sinus venosus type ASD (superior
vena cava type-inferior vena cava type), and coronary sinus type
ASD. Secundum type ASD constitutes 6 to 8% of all CHDs (28). In
our study, we found secundum type ASD in 2 cases (7.4%).

Patent ductus arteriosus constitutes 6 to 8% of all CHDs (26).
Two (7.4%) cases of PDA were determined in our study. This
ratio was similar to the literature findings.

Pulmonary stenosis constitutes 5 to 7% of CHDs (28). We found
this in 5 (18.5%) cases in our study and it was higher than in
written sources. Because of the most patients with PS who were
asymptomatic and referred to hospital late, cases, which may be
diagnosed late may have increased the frequency in our study.
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Aortic stenosis, constitutes 4 to 7% of CHDs (28). It has been
reported that the ratio of AS is higher in males than in females
and is frequently seen at 10 years old (17.63%). In our study, two
(7.4%) cases of AS were 10 and 11 years old and were male too.

Mitral valve prolapsus is seen in a frequency of 4 to 21%, more
in females (30, 31). In a study performed in our native country, an
association of MVP and TVP, and of MVP and ASD has been
determined as 11% and 7.3%, respectively (32). In our study, we
found 5 (38%) isolated cases of MVP and 5 (38%) cases of MVP
accompanied to TVP, and 2 (15%) cases of MVP accompanied to
ASD and one (8%) cases of MVP accompanied to PS. Sixty-six
percent of cases (66%) were females. However, 5 (50%) cases of
TVP alone and 5 (50%) cases of TVP accompanied to MVP were
determined. Eighty percent (80%) cases of TVP were males.

It has been reported that a ratio of RHD in schoolchildren is
0.03 to 0.71% in the literature (26, 33-38). In studies on this issue,
Altintas et al. (17) reported a ratio of RHD as 0.03% in Adana;
Eleveli et al. (18) in Diyarbakir-as 0.08%; Yildinm et al. (39) in
Diyarbakir-as 0.04% and Yiiksel (40) et al. in Fatih county in
Istanbul-as 0.41%. We determined a prevalence of RHD as 0.1%.
In cases with RHD, in terms of valve involvement, mitral
insufficiency was the most common lesion, followed by AVI-MVI
and AVI. Our results were similar to the studies in the literature
and in our country.

Several ECHO studies were performed to define frequency of
valvular regurgitations in otherwise healthy children with
constitutionally normal hearts. Ayabakan et al. (41) reported that
a TVI frequency was 32.8%, a PVI - was 17.2%, a MVI - was 8.6%,
and an AVI - was 1.1%. Brand et al. (42) reported a TVI as 6.3%,
a PVl as 21.9%, and a MVI as 2.4%, but have not determined an
AVI. Starek et al. (43) reported a TVI rate as 49.4%, a PVI - as 20%,
a MVI - as 14.5%, and AVI - as 0.8%.

In our study of cases with innocent murmurs, we determined
TVI rate as 25%, a PVI as 4%, but we did not determine an AVI
and a MVI. There are no reports in literature on frequency of
valvular insufficiencies that determined by an ECHO evaluation in
healthy children with innocent murmurs.

Frequency of innocent murmurs when were evaluated
according to their intensity in our study, was similar to those
reported in the literature (14, 44).

Cost-Effectiveness

Yi MS et al. (45) designed a study to assess the cost-
effectiveness of various strategies to evaluate heart murmurs in
children. They modeled 6 strategies to follow the initial
examination by the pediatrician: (1) refer suspected pathologic
murmurs to a cardiologist, (2) obtain a chest radiography (CXR)
and ECG and refer suspected pathologic murmurs to a
cardiologist, (3) refer suspected pathologic murmurs for ECHO,
(4) obtain a CXR and ECG and refer suspected pathologic
murmurs for ECHO, (5) refer all patients with murmurs to a
cardiologist, or (6) refer all patients with murmurs for ECHO. The
least effective was strategy 1, which detects 82% of pathologic
murmurs at $72 per patient evaluated. Strategy 5 detects 95% of
pathologic murmurs at $38,000 per additional case detected over
strategy 1. The most effective, strategy 6, detects 100% of

pathologic murmurs at $158,000 per additional case detected
over strategy 5. Strategies 2, 3, and 4 were not cost-effective. They
finally emphasized that given the current cost constraints present
in health care, whether the optimal strategy involves referring to a
cardiologist or obtaining an ECHO for all patients with murmurs
depends on how much society should allocate to diagnose
pathologic murmurs. Finally, we know that our suggestion, which is
about all children especially attending primary education should be
examined by a cardiologist although they have no problem and look
like healthy, is an expensive method. However, we also know that
the patients in our study were examined many times by different
pediatricians but were not diagnosed. Therefore, our suggestion is
moderate expensive but very effective method to determine the
pathological murmurs.

Conclusion

Our study showed that, especially valve prolapsus and other
congenital heart defects and less frequently rheumatic carditis,
can be seen in children who look like healthy. In our study, the
first examination was performed by a pediatrician. Maybe,
because of this, in our study the rate of murmurs was found
lower than in the other studies in the literature (45). So, we
emphasized that all children especially attending primary
education should be examined by a cardiologist although they
have no problem and look like healthy.
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