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Congenital Heart Defects and its Types
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Abstract

Context: In general, congenital heart defects are classified as single, complex and undifferentiated.
Aim: The present study is reporting the types of congenital heart defects that were observed in 65 patients.
Methods and Material: There were 33 males and 32 females and their age ranged from neonate to 16 years.
For the gathered information, percentage analysis was calculated. Results: It is seen that congenital heart
defects as single entity was present in 36 (55.5%) cases; complex in 14 (21.5%) and undifferentiated in 15
(23%). In 32 female patients, congenital heart defects as single were present in 21 (65.6%), complex in5
(15.7%) and undifferentiated in 6 (18.7%); whereas they were 15 (45.4%), 9 (27.3%) and 9 (27.3%)
respectively in male patients. In female, it is observed, that atrial and ventricular septal defects were 6
and 5; but in male they were 3 and 4. Patent foramen ovale and atrio ventricular canal defects were not
observed in female and in the males, dextrocardia and coarctation of aorta were not seen. Conclusion: In
the present study, even though for the total, the association could be elicited between the female patients
and CHDs; in male patients the occurrence of the complex CHDs were associated. Genetic counseling for
the diagnosis, recurrence risk and medical management are provided.
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Introduction

Congenital Heart Defects (CHDs) include all
structural malformations of the heart and
intrathoracic great vessels resulting from errors in
morphogenesis. Among all births the reported
incidence is 8.1 per 1000 (Mitchell et al 1971). Among
live births, the prevalence of CHDs is 3.7 to 7.7 per
1000 (Ferencz et al 1985).The incidence of CHDs is
estimated to be similar for all major ethnic groups
(Mitchell et al1971) and for male and female (Richards
et al 1955) although a differential sex ratio for certain
types of CHDs exist. CHDs could occur isolated; for
example not associated with non-cardiac
malformations. 73% of live births with CHDs do not
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have serious non-cardiac malformations (Ferencz et
al 1987). CHDs could be undifferentiated or single or
multiple (20%); for example ventricular septal defects
(VSD), mild tricuspid regurgitation and cleft mitral
valve (Richards et al 1955). In this paper, it is aimed
to report the types of CHDs in the referred patients to
Division of Human Genetics for genetic counseling.

Material and Method

65 patients who were referred consecutively were
selected for the study. There were 32 female and 33
male patients with the age range from neonate to 16

years. Percentage analysis was calculated.

Results

The findings were tabulated in the next page.

Table 1 shows that congenital heart defects as
single entity was present in 36 (55.5%) cases; complex
in 14 (21.5%) and undifferentiated systolic murmur
in 15 (23%).
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Table 1: Congenital Heart Defects in female and male pateients

Serial No. CHDs
| Swystolic Murmur
2 Ventricular septal defects (VSDY), mild tricuspid regurgitation, cleft mitral valve
3 Adtrial septal defects (ASD)
4 Systolic Murmur
5 Murmur
[ VSD
7 V5D, pulmonary stenosis, patent foramen ovale
8 V5D
9 Mitral & aortic valve sienosis
10 Sub aortic VSD»
11 Systolic murmur
12 Patent foramen ovale
13 Pulmonary systolic murnmur
14 Dextrocardia
15 Patent ductus arteriosus
16 Adrio ventricular septal defects (AVSD)
17 Mitral valve prolapsed
18 Systolic Murmur
19 V5D
20 ASD, patent foramen ovale
21 ASD
22 Coarctation of aorta, bicuspid aortic valve
23 AVSD
24 Tetralogy of Fallot with hypoplastic pulmonary artery
25 Patent ductus aneriosus
26 ASD
27 Systolic Murmur
28 AVSD
29 Systolic Murmur
30 VSD
31 Dextrocardia
32 ASD
33 VSD
34 ASD
35 VS
36 ASD
37 V5D
38 ASDy
39 AVSD
40 Coarctation of aorta
41 V5D
42 Murmur
43 MMurmur
44 VSD,ASD
45 Murmur
46 Mitral valve prolapsed
47 Dextrocardia
48 V5D, pulmonary artery hypoplasia
49 V5D
50 Systolic Murmur
31 ASD
52 Mitral valve prolapse with mitral regurgitation
53 ASD
54 Double outlet right ventricle, VSD, pulmonary artery hypoplasia
55 Pulmonary valve stenosis, VSD
56 Mitral valve prolapsed
57 Tetralogy of Fallot
58 Transposition of great arteries, multiple V5D, single coronary artery
59 Tetralogy of Fallot, patent ductus arteriosus, pulmonary atresia
60 Patent ductus arteriosus
6l Atrio ventricular canal defect
62 Pulmonary tricuspid stenosis, V5D, patent ductus anteriosus
63 Pulmonary atresia, VSD
64 Tetralogy of Fallot
63 Pan systolic murmur
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Table 2: Congenital Heart Defects in Female

Serial No. CHDs

Ventricular septal defects (VSD), mild tricuspid regurgitation, cleft mitral valve

1
2 Atrial septal defects (ASD)
3 Murmur
4 VsD
5 Systolic murmur
6 Pulmonary systolic murmur
7 Dextrocardia
B Patent ductus arteriosus
9 VSD
10 Coarctation of aorla, bicuspid aortic valve
11 AVSD
12 Tetralogy of Fallot with hypoplastic pulmonary artery
13 Patent ductus arteriosus
14 ASD
15 Systolic Murmur
16 VSD
17 Dextrocardia
18 ASD
19 VSD
20 ASD
21 ASD
22 AVSD
23 Coarctation of aorta
24 VSD
25 VSD,ASD
26 Murmur
27 Dextrocardia
28 V5D, pulmenary artey hypoplasia
29 Mitral valve prolapse with mitral regurgitation
30 ASD
31 Mitral valve prolapsed
32 Tetralogy of Fallot
Congenital Heart Defects in Male
Serial No CHDs
1 Systolic Murmur
2 Systolic Murmur
3 V8D, pulmonary stenosis, patent foramen ovale
4 VSD
3 Mitral & aortic valve stenosis
[ Sub aortic VSD
7 Patent foramen ovale
8 Atrio ventricular seplal defects {AVSD)
9 Mitral valve prolapsed
10 Systolic Murmur
11 Adtrial septal defects{ ASD), patent foramen ovale
12 ASD
13 AVSD
14 Systolic Murmur
15 ASD
16 VSO
17 VSD
18 Murmur
19 Murmur
20 MVE
21 VsD
22 Systolic Murmur
23 ASD
24 Double outlet right ventricle, VSD, pulmonary artey hypoplasia
25 Pulmonary valve stenosis, V5D
26 Tetralogy of Fallot
27 Transposition of great arteries, multiple VSD, single coronary artery
28 Tetralogy of Fallot, patent ductus arteriosus, pulmonary atresia
29 Patent ductus arteriosus
30 Atrio ventricular canal defect
31 Pulmonary tricuspid stenosis, VSD, patent ductus arteriosus
32 Pulmonary atresia, VSD
33 Pan systolic murmur
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The breakdown of the single entity were: VSD and
ASD 9each; AVSD in 4;, dextrocardia, patent ductus
arteiosus and mitral valve prolapse 3 in each,
Tetralogy of Fallo in 2 and coarctation of aorta, atrio
ventricular canal defect and patent foramen ovale
one in each.

13 out of 65 cases had (20%) undifferentiated
CHDS. Thenin 52 cases, because of the overlap of
CHDS in the complex group, it becomes 73 CHDs,
The breakdown of the 73 CHDs in the 52 cases were:
VSD 19/ ASD 11/ patent ductus arteriosus and
AVSD 5 in each/ mitral valve prolapse and Tetralogy
of Fallot 4 in each/ dextrocardia, patent foramen
ovale, pulmonary artery hypoplasia and pulmonary
valve stenosis 3 in each/ coarctation of aorta and
pulmonary atresia 2 in each/ tricuspid regurgitation,

cleft mitral valve, mitral valve stenosis, aortic valve
stenosis, bicuspid aortic valve, double outlet right
ventricle, single coronary artey, transposition of great
vessels and tricuspid valve stenosis one in each.

Among the 19 with VSD, 10 were simple and 9
were complex and in 11 with ASD, 10 were simple
and 1 was complex.

Table 2 shows that out of 32 female patients,
congenital heart defects as single was present in 21
(65.6%), complex in 5 (15.7%) and murmur in 6
(18.7%); whereas they were 15 (45.4%), 9 (27.3%) and
9 (27.3%) respectively in male patients.

In female, it is observed that atrial and ventricular
septal defects were 6 and 5; but in male they were 3
and 4. Patent foramen ovale and atrio ventricular

Table 3: CHDs-Types-Single and Complex-Female & male patients

Serial No. CHDs-Female-Single CHDs-Male-Single
1 ASD VSD
2 VSD Patent foramen ovale
3 Dextrocardia AVSD
4 Patent ductus arteriosus Mitral valve prolapsed
5 VSD ASD
6 AVSD AVSD
7 Patent ductus arteriosus ASD
8 ASD VSD
9 VSD VSD
10 Dextrocardia MVP
11 ASD VSD
12 VSD ASD
13 ASD Tetralogy of Fallot
14 ASD Patent ductus arteriosus
15 AVSD Atrio ventricular canal defect
16 Coarctation of aorta -
17 VSD -
18 Dextrocardia -
19 ASD -
20 Mitral valve prolapse -
21 Tetralogy of Fallot .
Serial No CHDs-Complex-Female
1 Ventricular septal defects (VSD), mild tricuspid regurgitation, cleft mitral valve
2 Coarctation of aorta, bicuspid aortic valve
3 Tetralogy of Fallot with hypoplastic pulmonary artery
4 VSD, pulmonary artey hypoplasia
5 Mitral valve prolapse with mitral regurgitation
Serial No CHDs-Complex-Male
1 VSD, pulmonary stenosis, patent foramen ovale
2 Mitral & aortic valve stenosis
3 Sub aortic VSD
4 Atrial septal defects(ASD), patent foramen ovale
5 Double outlet right ventricle, VSD, pulmonary artey hypoplasia
6 Pulmonary valve stenosis, VSD
7 Transposition of great arteries, multiple VSD, single coronary artery
8 Tetralogy of Fallot, patent ductus arteriosus, pulmonary atresia
9 Pulmonary tricuspid stenosis, VSD, patent ductus arteriosus
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canal defects were not observed in female and in the
males, dextrocardia and coarctation of aorta were
not seen.

Discussion

From review, it is seen, that the incidence of CHDs
is similar for all major ethnic groups (Mitchell et al
1971) and for males and females (Richards et al 1955);
although a differential sex ratio for certain types of
CHDs may exist. The reported sex ratio for CHD is
1:1 (Turnpenny and Ellard 2012). Preponderance of
particular sex for certain types of CHDs such as ASD
and Tetralogy of Fallot in females and coarctation of
aorta and transposition of great vessels in males
exist (Samanek 1994). Anincrease in the prevalence
of CHDs in male has also been reported (Chadha et
al 2001). In the present study, the sex ratio was 1.03:1
(33 male versus 32 female). The CHDs are found to
be prevalent in female patients. The reason may be
because of the types of CHDs or female conceptions
might have survived. Inthe present study, ASD has
occurred in 6 females versus 3 males. Tetralogy of
Fallot was seen in one male and one female.
Coarctation of aorta was seenin 2 Turner syndrome
female and it may be because of its association to the
chromosomal abnormality. Transposition of great
vesselswas present inamale.VSD: VSDs are the most
common congenital cardiac anomalies in 30 to 60%
of all newborns with a CHD or about 2 to 6 per 1000
births (Meberg et al 1994). The cause of VSD includes
the incomplete looping of the heart during 24 to 28
days of development and errors in the NKX2.5 gene
could also be the cause.VSD, in the present study
was observed as single entity in 5 female and 4 male;
when its occurrence in complex CHDs were included,
then it was observed in 9 female and 10 male. The
percentage occurrence was found to be 26% (19/73).
ASD: As a group, ASDs are detected in 1 child per
1500 live births and are 30 to 40% of all CHDs in
adults (Kaplan 1993). The ostium secundum ASD
defect accounts for 7% of all CHDs and it shows a
female preponderance, with a male:female ratio of
1:2. (Feldt et al 1971). A common genetic variation
near a gene called MSX1 is strongly associated with
the risk of ASD and the discovery of the particular
gene is an important step forward; as it may lead to
the better understanding of ASD (Rhodes 2013). In
the present study, ASD as single entity has occurred
in 6 female to 3 male and the ratio becomes 2:1 as
mentioned in literature. As part of complex entity its
occurrence was 7 female to 4 male. The percentage
occurrence was 15.1% (15/73).

Patent foramen ovale: In approximately 25% of
adults, the foramen ovale does not entirely seal and
itis known as PFO, a type of ASD (Kumar 2007). The
percentage occurrence in the present study was 4.1%
(3/73).

AVSD or Atrioventricular Canal Defect (AVCD)

TBX, a T-box transcription factor is usually
expressed during various areas of embryogenesis and
isimportant in the development of proper chamber
differentiation (Harrison 2004). The percentage
occurrence in the present study was 6.8% (5/73).

Tetralogy of Fallot

It accounts for 7 to 10% of CHDs (CDC 2006).
Tetralogy of Fallot occurs in approximately 400 per
million live births. Its cause is thought to be due to
environmental or genetic factors or a combination. It
is associated with chromosome 22 deletions and
DiGeorge syndrome. Specific genetic associations
include: JAG 1, NKX2.5, ZFPM2, VEGEF. It occurs
slightly more often in males than in females. The
percentage occurrence in the present study was 5.5%
(4/73) and was present in 2 male and 2 female
respectively.

Dextrocardia

The estimated incidence is approximately 1 in
12,000 people. The percentage occurrence in the
present study was 4.1% (3/73).

Double outlet right ventricle

It affects between 1 to 3% of people born with
CHD. Among the 73 CHDs, in the 52 cases were: VSD
in 19/ ASD 11/ patent ductus arteriosus and AVSD 5
ineach/ mitral valve prolapse and Tetralogy of Fallot 4
in each/ dextrocardia, patent foramen ovale,
pulmonary artery hypoplasia and pulmonary valve
stenosis 3 in each/ coarctation of aorta and pulmonary
atresia 2 ineach/ tricuspid regurgitation, cleft mitral
valve, mitral valve stenosis, aortic valve stenosis,
bicuspid aortic valve, double outlet right ventricle,
single coronary artey, transposition of great vessels and
tricuspid valve stenosis one in each. The percentage
occurrence in the present study was 1.4% (3/73).

In the present study, even though for the total, the
association could be elicited between the female
patients and CHDs; in male patients the occurrence
of the complex CHDs were associated.
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The observed differences may be because of the
sample size or sample selection.

Genetic counseling

CHDs are mostly under the category of multi-
factorial disorders until and unless it has a definite
cause such as single gene or chromosomal
abnormality. The estimated empiric recurrence risk
for congenital heart defects is 1 to 4% to unaffected
parents having a second affected child and affected
parent having affected child is 2% if father is affected
and 6% if mother is affected (Turnpenny and Ellard
2012). Genetic counseling is a communication process
on diagnosis, prognosis, risk of recurrence and
medical management. Patients‘ families were
referred to Cardiology for appropriate medical
management and treatment.

Conclusion

The paper has reported the classified CHDs for
the 65 patients. They were: single entity in 36 (55.5%)
cases; complex in 14 (21.5%) and undifferentiated
systolic murmur in 15 (23%). In the 32 female patients,
congenital heart defects as single was present in 21
(65.6%), complex in 5 (15.7%) and murmur in 6
(18.7%); whereas they were 15 (45.4%), 9 (27.3%) and
9 (27.3%) respectively in male patients. In the present
study, female patients and CHDs were associated;
likewise male patients were associated to the complex
CHDs.

References

1. Bohun CM, Potts JE, Casey BM, Sandor GG. A
population based study of cardiac malformations
and outcomes associated with dextrocardia. Am.
J. Cardiol, 2007; 100 (2): 305-309.

2. Centers for Disease Control and Prevention,
(CDC). “Improved national prevalence estimates
for 18 selected major birth defects—United States,
1999-2001.”. MMWR. Morbidity and mortality
weekly report 2006; 54 (51): 1301-1305.

3. ChadhaSL, Singh N, Shukla DK. Epidemiological
study of congenital heart disease. Indian J
Pediatric 2001; 68: 507-510.

4. Child JS. Fallot’s Teralogy and pregnancy
prognostication and prophesy. J. Am. Coll.
Cardiol 2004; 44 (1): 181-183.

5.

10.

11.

12.

13.

14.

15.

Eldadah ZA(1), Hamosh A, Biery NJ, Montgomery
RA, Duke M, Elkins R, Dietz HC. Familial
Tetralogy of Fallot caused by mutation in the
jaggedl gene. Hum. Mol. Genet. 2001; 10 (2):
163-169.

Feldt R, Avasthey P, Yoshimasu F, Kurland L,
Titus J. Incidence of congenital heart disease in
children born to residents of Olmsted County,
Minnesota, 1950-1969. Mayo Clin Proc 1971; 46
(12): 794-799.

Ferencz C,Rubin JD, McCarter RJ, Neill CA,
Perry LW,Hepner SI,Downing JW. Congenital
heart disease: prevalence at the live birth.The
Baltimore —Washigton Infant Study.AmJ
Epidemiol 1985; 121: 31-36.

Ferencz C,Rubin JD, McCarter Rletal, Neill CA,
Perry LW, Hepner SI, Downing JW. Cardiac
and non-cardiac malformations: observations
in a population based study.Teratology 1987,
35:367-378.

Goldmuntz E, Geiger E, Benson DW. NKX2.5
mutations in patients with Tetralogy of Fallot..
Circulation 2001; 104 (21): 2565-2568.

Harrelson, Zachary “Tbx2 is Essential for
Patterning the Atrioventricular Canal and for
Morphogenesis of the Outflow Tract During
Heart Development” 2004 October 15, The
Company of Biologists http://dev. biologists.
org/content/131/20/5041.full.

Kaplan S. Congenital heart disease in adolescents
and adults. Natural and postoperative history
across age groups. Cardiol Clin 11 1993; 4: 543-56.

Kumar V. Robbins Basic Pathology (8th ed.).
Philadelphia: Saunders/Elsevier. 2007; p. 384.

Lambrechts D, Devriendt K, Driscoll DA,
Goldmuntz E, Gewillig M, VlinteckR, CollenD,
Carmelirt P. Low expression VEGF haplotype
increases the risk for tetralogy of Fallot: a family
based association study. ] Med Genet. 2005; 42:
519-522.

Meberg A, Otterstad JE, Frgland G, Sgarland S,
Nitter-Hauge S. Increasing incidence of ventricular
septal defects caused by improved detection rate.
Acta Pediatrica, 1994; 83 (6): 653-657.

Mitchell SC,Korones SB, Berendes HW.
Congenital heart disease in 56,109 CHARGE
association. Opthalmic Paediatr Genet, 1971; 6:
271-276.

. Obler D, Juraszek AL, Smoot LB, Natowicz MR.

Double outlet right ventricle: aetiologies and
associations. J. Med. Genet, 2008; 45 (8): 481-97.

Indian Journal of Anatomy / Volume 4 Number 2 / May - August 2015



17.

18.

19.

Sayee Rajangam et. al. / Congenital Heart Defects and its Types 91

Pizzuti A, Sarkozy A, Newton AL, Conti E, Flex
E, Digilio MC, Amati F, Gianni D, Tandoi C,
Marino B, Crossley M, Dallapiccola B. Mutations
of ZFPM2/FOG2 gene in sporadic cases of
tetralogy of Fallot. Hum. Mutat 2003; 22 (5): 372-
377.

Richards MR,Merritt KK, Samuels MH,Langman
AG. Congenital malformations of the
cardiovascular system in a series of 6053 infants.
Pediatrics 1955; 15: 12-32

Samanek M. Boy girl ratio in children born with
different forms of cardiac malformation: a

20.

21.

population based study. Pediatr Cardiol, 1994;
15: 53-57.

Rhodes O. Hole in the heart disease gene
discovered by Manchester researchers could curb
childhood deaths. Mancunian Matters.
Retrieved 27 May 2013.

Turnpenny P, Ellard S.Emery’s Elements of
Medical Genetics.14" edition. Philadelphia:
Elsevier Churchill Livingstone; 2012; p.346.

Indian Journal of Anatomy / Volume 4 Number 2 / May - August 2015



