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Abstract: This study aimed to evaluate the incidence and spontaneous closure of ventricular septal 
defects in a randomly selected newborn population, using color Doppler echocardiographic screen-
ing. Color flow Doppler echocardiographic screening was performed in 635 neonates within the 
first week of life. Patients with a ventricular septal defect were also followed up for 6 months to 
detect spontaneous closure rate and its timing. The incidences of a ventricular septal defect in all 
neonates, preterm neonates, and term neonates were found as 48.8/1,000, 64/1,000, and 48.1/1,000 
live births, respectively. Only three patients were symptomatic. 21 cases had a muscular ventricular 
septal defect and 10 cases had a perimembranous ventricular septal defect. Most of them had a 
small ventricular septal defect (≤3 mm). Spontaneous closure was observed in 64.5% of ventricular 
septal defects within 6 months Closure rate was found as 80% for preterm infants and 66.8% for 
term infants (p>0.05). The incidence of a ventricular septal defect was considerably high in neo-
nates when routine color flow Doppler echocardiographic examination was performed. Despite the 
increased incidence of ventricular septal defect, spontaneous closure rate was remarkably high 
within the first 6 months of life. These defects may result from delayed physiologic development 
and have a good prognosis. 
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INTRODUCTION 

A ventricular septal defect is the most common 
form of CHD and accounts for 15% to 20% of 
all such defects, not including those occurring 
as part of cyanotic CHDs. The defects vary in 
size, ranging from tiny defects without hemo-
dynamic significance to large defects with ac-
companying CHF and pulmonary hypertension 
(Park, 2014). After using color Doppler echo-
cardiography, the incidence of ventricular sep-
tal defects (VSDs) has been reported in some 
studies to be higher than 7/1000 live birth 
(Hiraishi et al., 1992). In some of these studies, 
the incidence of muscular VSD was examined 
in full-term (Roguin et al., 1995) or preterm 
neonates (Du et al., 1996) and neonates having 
a low risk for the development of VSD (Sands 
et al., 1999). They concluded that the incidence 
of VSD might have been underestimated in the 

past. The increasing preterm delivery, envi-
ronmental factors, or better echocardiographic 
imaging due to evolving technology may be 
responsible for the increase in the reported in-
cidence of VSD. Data regarding the epidemiol-
ogy of VSD is very limited and depends on a 
few epidemiological studies (Clark, 2001).  
 
Thus, this study was designed to evaluate the 
incidence of VSD in a randomly selected pre-
term and full-term newborn population, using 
color Doppler echocardiographic screening. 
Also, the study intended to follow-up patients 
with VSD for a year to detect the rate and tim-
ing of spontaneous closure. 

MATERIALS AND METHODS 

All live newborns delivered in the Obstetrics 
Department of Albayda Hospital and kept in 
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the nursery for more than one day in the period 
from April 2018 to December 2018 were in-
cluded in the study group. Parental consents 
were obtained from the parents of each neo-
nate. A detailed history of the neonates, par-
ents, and family members was taken by inter-
viewing the parents. Clinical characteristics of 
cases with VSD were compared with neonates 
without congenital heart defect (CHD). 635 
(320 M, 315 F) were included in the study. 
There were 540 (85%) full-term and 77(12.1%) 
preterm (gestational age<37 weeks) infants. 
Their gestational ages ranged from 30 to 42 
weeks Echocardiographic studies were per-
formed in all neonates within the first week in 
the Department of Pediatric in Albayda Hospi-
tal. Complete trans-thoracic two-dimensional, 
M-mode, continuous wave and pulsed wave 
Doppler and color Doppler echocardiographic 
examinations were performed in all cases fol-
lowed by a thorough physical examination. 
Echocardiographic examination was performed 
using Toshiba Xario cardiac imager.  

The diagnosis of a VSD was established based 
on the presence of a mosaic image passing an-
ywhere through the ventricular septum from 
the left ventricle to the right ventricle, and a 
turbulent systolic flow jet recorded on the right 
surface of the VSD by pulsed or continuous 
wave Doppler. The diameter of VSD in two-
dimensional and/or color flow mapping was 
measured in all planes and the largest diameter 
of VSD was recorded. Apical four-chamber, 
parasternal long- and short-axis, and subcostal 
positions were used to image the defect. The 
defects were classified according to previously 
defined criteria (Snider et al., 1997). Infants 
who had associated complex structural cardio-
vascular defects were excluded from the isolat-
ed VSD group in neonates with VSD, echocar-
diography was repeated at the 1st, 3rd, 6th 
months of age or until the spontaneous closure 
of the VSD was confirmed. The chi-square test 
was used to compare the differences where ap-
propriate. A p value less than 0.05 was consid-
ered statistically significant. 

RESULTS 

A ventricular septal defect was found in 31 of 
635 neonates, at an incidence of 48.8 in 1,000 
live births. 26 of them were full-term and 5 
were preterm infants. The incidences of VSD 
in full-term and preterm neonates were 48.1 in 
1,000 live births (26/540 cases) and 64 in 1,000 
live births (5/77 cases), respectively. There was 
no statistical difference in the incidence of 
VSD between full-term and preterm infants 
(p=0.52). By echocardiographic screening, oth-
er CHDs were identified in 27 neonates. Atrial 
septal defect, bicuspid aortic valve, and patent 
ductus arteriosus were detected in 13, and 7 
cases, respectively. 

 Tetralogy of Fallot (3 cases), Transposition of 
great arteries (2 cases), Double outlet right ven-
tricle (1 case), single ventricle (1 case) were 
also identified. In this study, the first echocar-
diographic examination of babies was per-
formed within the first week after birth. Patent 
ductus arteriosus was also detected in 213 ba-
bies within the first week after birth. At the end 
of the first year of life, it was observed that pa-
tent ductus arteriosus persisted in only 7 of 
them. Gestational age, birth weight, and sex 
distribution of cases with VSD were not differ-
ent from neonates without CHD (Table 1). By 
echocardiography, 21cases (67.7%) had a mus-
cular VSD (14 located at the apical region, 7 
located at the mid-muscular region and 10 cas-
es (32/2%) had perimembranous VSD. 25 cases 
had single and 6 cases (19.3 %) had 2 VSDs. 
Thus, 37 VSDs were detected in 31 neonates. 
Defect sizes ranged from 1 to 7 mm in diameter 
VSDs detected in preterm neonates were all 
small-sized and located in the muscular region. 
Only 7 of 37 VSDs were detected by using 
two- dimensional imaging solely. However, all 
defects were easily recognized after using color 
Doppler echocardiographic imaging.  2 cases 
did not present for follow-up examinations af-
ter the first visit. The remaining 29 cases with 
VSD were followed up during 6 months. 9 of 
them had a peri-membranous and 20 of them 
had a muscular VSD. 6 of them had 2 VSDs. 
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Except for 3; all had small-sized VSD. Sponta-
neous closure was recorded in 20 of 31 (64.5%) 
of VSDs. 
 
Table: (1) Clinical Characteristics of Neonates with 
Ventricular Septal Defect  

Neonates without 
ventricular 

heart defect (n= 604) 

neonates with 
ventricular 

septal 
defect(n=31)  

p value No. of 
cases(%) 

No. of 
cases(%) 

0.5 38.2±1.9  38.3 ± 1.8 Gestational 
age (weeks) 

0.11 0.80 1.31 Sex 
(female/male) 

0. 66 3150 
±550 3125 ± 540 Birth weight 

(gram) 

0.8 28.3 ± 5 28.7± 4 Maternal age 
(year) 

 

Figure: (1). Ventricular Septal Defect Location  

 
 

Figure: (2). Spontenous closure in first 6 months of life 
DISCUSSION 

The incidence of VSD in term newborn infants 
varies from 20.4 to 53.2/1,000 live births 
(Sands et al., 1999) Like these studies, it was 
observed that the incidence of VSD was con-

siderably high in full-term infants when routine 
color flow Doppler echocardiographic exami-
nation was performed. Du reported that the 
prevalence of muscular VSD in preterm infants 
was 56.6/ 1,000 live births (Du et al., 1996), in 
this work, the incidence of VSD in all neonates 
and full-term neonates was similar to rates in 
Sands and Roguin studies. The incidence of 
VSD in preterm infants in the current study 
was also higher than the rate reported by Du 
(Du et al., 1996). In the current study, the inci-
dence of VSD in full-term and preterm new-
borns was not found to be statistically different. 
Therefore, in contrast to previous thought, it 
could not be shown that increasing preterm de-
livery was responsible for the increasing inci-
dence of VSD. Color flow Doppler echocardi-
ographic screening is the most reliable method 
for assessing true incidences of VSD and de-
tects neonates with VSD even in cases without 
murmur. 

CONCLUSION 
It was concluded in this study that 64.5% of 
cases closed spontaneously within six months 
of life. If newborns were preselected by physi-
cal examination for echocardiographic exami-
nation, the incidence of VSD would have been 
lower than what was determined. Major factors 
influencing the spontaneous closure rate of 
VSDs are the patient’s age at the first examina-
tion, localization, and size of the defects. By 
color flow Doppler echocardiography, Closure 
was seen in 86.5% of muscular VSDs. These 
results were similar to those of (Du et al., 1998; 
Miyake et al., 2004)’s studies. The other 13.5% 
were not closed at the time of this study and 
followed beyond that time. The current study 
also could not show a difference in spontane-
ous closure rate of VSD between full-term and 
preterm neonates, as in (Roguin et al., 1995)’s 
study. The current study showed that the inci-
dence of VSD was considerably high in full-
term and preterm neonates when routine color 
flow Doppler echocardiographic examination 
was performed. Despite the increased incidence 
of VSD, most patients’ VSD was clinically in-
significant and the spontaneous closure rate 
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was remarkably high within the first six months 
of life. Thus, this study concludes that these 
defects may be the consequence of delayed 
physiological development and have a fairly 
good prognosis. Indeed, since the majority of 
tiny VSDs may either close spontaneously or 
never cause medical problems, patients with 
small VSD do not need specialized cardiologic 
care (Hoffman & Kaplan, 2002). The current 
study also conclude that routine echocardio-
graphic screening in all neonates without clini-
cal findings is not necessary, except in neo-
nates with a familial history of CHD or having 
well-defined risk factors. 
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والإغـلاق التلقـائي لعیـوب الحـاجز البطینـي فـي  ،تقیـیم معـدل حـدوث عیـوب الحـاجز البطینـي إلـىهذه الدراسـة  تدفهالمستخلص : 
حــدیثي الــولادة تــم اختیــاره عشــوائیًا باســتخدام فحــص صــدى القلــب دوبلــر الملــون. تــم إجــراء فحــص تخطــیط صــدى القلــب دوبلــر  فئــة

شـهور للكشـف  6متابعة مرضى عیب الحـاجز البطینـي لمـدة وتمت  من العمر.سبوع الأول مولودًا خلال الأ 635لتدفق اللون على 
الناضجین  موالیدوال ،والخدج ،موالیدوتوقیته. تم العثور على حالات عیب الحاجز البطیني في جمیع ال ،عن معدل الإغلاق التلقائي

مـن الأعـراض. یعـانون مرضى فقـط كـانوا  ولادة حیة على التوالي. ثلاثة 1000/  48.1و  64/1000و  1000/  48.8على أنها 
حالات بها عیب في الحاجز البطیني حول الغشاء. كان لدى معظمهم عیـب صـغیر فـي الحـاجز  10حالة بها عیب عضلي و  21

أشـهر تـم العثـور علـى معـدل الإغـلاق  6٪ مـن عیـوب الحـاجز البطینـي خـلال 64.5مـم). لـوحظ الإغـلاق التلقـائي فـي  3البطیني (
) كـان معـدل حـدوث عیـب الحـاجز البطینـي مرتفعًـا بشـكل كبیـر عنـد P > 0.05الناضـجین (٪ للرضع 66.8و  ،٪ للخدج80بنسبة 

عنـد إجـراء فحـص صـدى القلـب بتـدفق دوبلـر اللـوني الروتینـي. علـى الـرغم مـن زیـادة حـدوث عیـب الحـاجز البطینـي ، كـان  موالیدال
مـــر. قـــد تـــنجم هـــذه العیـــوب عـــن تـــأخر التطـــور معـــدل الإغـــلاق التلقـــائي مرتفعًـــا بشـــكل ملحـــوظ خـــلال الســـتة شـــهور الأولـــى مـــن الع

 .ة للمستقبلجید اتوتوقع ،ویكون لها تشخیص ،الفسیولوجي
 

 .الولادة ، عیب الحاجز البطیني ، معدل الإصابة يثیتخطیط صدى القلب ، حد:  الكلمات المفتاحیة
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