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ABSTRACT
Objective: To find out prevalence of congenital heart disease in pregnant women and its cardiac, obstetric and
neonatal outcome. Methodology: A prospective study was conducted on 74 mothers who had congenital heart
disease and admitted in Obstetrics and Gynaecology department during a period of December 2013 to December
2017. Baseline data were collected before pregnancy or at the first antenatal visit. These included clinical
presentation, ECG, chest X ray, echodoppler study and subsequently maternal cardiac event, obstetric outcome,
neonatal event and risk stratification of bad obstetric outcome. Result: During the study period 74 women
having congenital heart disease (CHD) were seen. The prevalence of congenital heart disease was 0.14%. Most
of the patients had atrial septal defect (ASD) (35%). Normal delivery was in 18 numbers of patients and most of
these were ASD and pulmonary stenosis. Large number of patients had developed complication of sustained
arrhythmia (41%). Pulmonary oedema was documented in 8 patients. Seven patients expired during labour and
puerperium. Regarding fetal outcome 58% pregnancy had intrauterine growth restriction, 67% had preterm birth
and 8% had neonatal death. Conclusion: Maternal and neonatal complication rates are considerably high in
pregnant women with congenital heart disease.
Keywords: Congenital heart disease, arrhythmia, congestive cardiac failure, cyanotic heart
disease.
Routine health screening in school going children,
relevant referral for cardiological evaluation and
treatment of congenital heart disease have enabled
increasing number of women surviving into their child
bearing age. Cardiac output increases by 30-50% during
pregnancy and a further increase during labour and
delivery imposes burden on diseased heart leading to
complications and death1-3. Prevalence of heart disease in
pregnancy varies from 0.3-3.5% and cardiac disorders
contribute to approximately 20% of maternal death 4, 5 .

The diagnosis of congenital heart disease preferably
before or at least at first antenatal visit is crucial for
decision regarding safe continuation of pregnancy or
termination, for giving intensive medical/interventional
care during perinatal period and planning the mode of
delivery. Present study was adopted to find out the type of
congenital heart disease and their pregnancy outcome.
Materials and Methods
A total of 74 pregnant women having congenital heart
disease, already diagnosed and treated or newly diagnosed
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for the first time in pregnancy, admitted to obstetric ward
of RG Kar MCH from December 2013 to December 2017
were included in the study. Baseline data included age,
gestational age, type of congenital heart disease, time of
diagnosis, already operated or not, definite corrective
surgery or palliative surgery, present New York Heart
Association (NYHA) functional class, oxygen saturation,
maternal complications, mode of delivery and neonatal
outcome. Routine complete cardiological evaluation by
clinical examination, electrocardiogram (ECG) and
echodoppler study was done at first visit. Detail records of
previous cardiological evaluation and treatment was also
collected.
Cardiac events like decline in NYHA functional class,
pulmonary oedema, arrhythmia, stroke and cardiac arrest
or sudden cardiac death, obstetric events like
preeclampsia, postpartum haemorrhage, puerperal venous
thromboembolism and neonatal events like preterm
delivery, respiratory distress syndrome, foetal or neonatal
death were observed and tabulated. Patients with
rheumatic heart disease, hypertensive heart disease,
ischemic heart disease and peripartum cardiomyopathy
were excluded from the study. Statistical analysis data
obtained was collected and analyzed statistically by
percentage, proportions.
Results
A total of 74 pregnant women with congenital heart
disease were included in the study. Total number of

delivery during the mentioned study period was 54,124.
Hence the prevalence of congenital heart disease in our
institution was 0.14%. Majority of the patients were
Table 2: Distribution of congenital heart disease
(N=74)
Congenital lesion
No (%)
Atrial septal defect
26(35%)
Surgically repaired
04(05%)
Unoperated
22(29%)
Ventricular septal defect
05(07%)
Surgically repaired
01(02%)
Unoperated
04(05%)
Patent ductus arteriosus
09(12%)
Surgically repaired
02(03%)
Unoperated
07(09%)
Primary pulmonary hypertension
02(03%)
Pulmonary stenosis
14(19%)
After balloon valvotomy
08(11%)
Untreated
06(08%)
Tetralogy of Fallot
10(14%)
Repaired
02(03%)
Unrepaired
08(11%)
Unoperated CCTGA
02(04%)
DORV VSD PS
02(01%)
Ebstein anomaly
04(03%)
CCTGA – Congenitally corrected transposition of great
arteries; DORV – Double outlet right ventricle; VSD –
Ventricular septal defect; PS - Pulmonary stenosis.
primigravida and in the age group 23 – 27 years (Table 1).
Most of the patients had atrial septal defect (35%)
followed by pulmonary stenosis (19%) and tetralogy of

Table 1: Demographic characteristics (N=74)
Characteristics
No (%)
Age(years)
18 -22
21(34%)
23 -27
48(60%)
>28
05(06%)
Gravida
Primigravida
62(78%)
Multigravida
12(22%)
Time of diagnosis
Before pregnancy
21(35%)
After pregnancy
53(65%)
Time of delivery
Preterm
50(67%)
Term
24(33%)
NYHA functional class
I and II
48(65%)
III and IV
26(35%)

Table 3: Mode of delivery (N=74)
Congenital heart
Caesarean
Vaginal
disease
section
delivery
ASD
16
10
VSD
04
01
PDA
08
01
PPH
02
00
PS
08
06
TOF
10
00
CCTGA
02
00
DORV VSD PS
02
00
Ebsteine anomaly
04
00
PDA – Patent Ductus Arteriosus

fallot (TOF) (14%). Two severe pulmonary stenosis
patients underwent balloon pulmonary valvotomy at 12
weeks of gestation and subsequent maternal and fetal
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Eissenmenger syndrome, cyanotic heart disease and
primary pulmonary hypertension. Six moderate valvular
pulmonary stenosis mothers gave birth of healthy baby
and maternal outcome remained uneventful.
Patients with prior history of heart failure, advanced
NYHA functional class, cardiomegaly, cyanosis and
arrhythmia are risk factors for adverse outcome.
Discussion
Cardiovascular changes in pregnancy includes
decreased systemic and pulmonary vascular resistance,
increased heart rate, increased plasma volume therefore
decreased packed cell volume/colloid osmotic pressure,
increased end diastolic volume and cardiac output, third
heart sound and ejection systolic murmur 9,10,20. Predictors
of poor pregnancy outcome are NYHA III or IV before
pregnancy, saturation <90% on air, left heart obstruction,
previous cardiac event, systemic ventricular ejection
fraction <40%, depressed right ventricular systolic
function and symptomatic arrhythmia11,12,19 . Hence excess
preload in pregnancy precipitates pulmonary oedema and
congestive cardiac failure, reduced systemic vascular
resistance increases right to left shunt and thus aggravates
cyanosis, increases the risk of paradoxical embolism13,18.
So, normal physiological changes that facilitates good
fetal and maternal outcome, becomes detrimental for
mothers with heart disease. Our target in this situation is
to address these changes in time.
Severity of CHD and heart function was analyzed as
possible predictors for mode of delivery and pregnancy
outcome. Indications for caesarean sections were
differentiated into cardiac, obstetric and other reasons.
Cardiac reasons were defined as “poor heart function” and
“worsening of heart function”, respectively. Obstetric
reasons were defined as “fetal safety reasons” and, in the
case of secondary caesarean sections, “failure to progress
in labor”. The rate of primary caesarean section, defined
as “Planned Caesarean Section”, as well as the rate of
secondary caesarean section, defined as “Caesarean
section following spontaneous onset of labor/failed
attempted vaginal delivery”, was higher in women with
CHD 6 - 8, 21. Similar findings were observed in this study
where caesarean section was performed in 76% of
pregnancies in women with CHD.
Certain congenital heart diseases are still associated
with a high maternal mortality. Women with the

outcome was excellent (Table 2). Out of 74 pregnancies,
term normal delivery was in 18 and most of these patients
Table 4: Cardiac, obstetrics and neonatal outcomes
Categories
No (%)
Maternal cardiac complications
Pulmonary edema
8(11%)
Sustained arrhythmia
30(41%)
Ceribrovascular accident
01(01%)
Cardiac death
07(09%)
Obstetric complications
Preeclampsia
08(11%)
Postpartum haemorrhage
12(16%)
Neonatal complications
Preterm baby
50(67%)
Fetal growth restriction
43(58%)
Respiratory distress
42(57%)
Intrauterine foetal death
03(04%)
Neonatal death
07(08%)

were ASD/PS. The rate of caesarean section was
significantly higher in women with CHD. Caesarean
section was performed in 75.67% of pregnancies in
women with CHD (Table 3). Small ASD, restrictive or
moderately restrictive VSD/PDA had favourable
pregnancy, cardiac and neonatal outcome. But mother
with large non-restrictive shunts developed deterioration
of NYHA functional class or frank pulmonary oedema
(N=8). Large number of patients had sustained arrhythmia
(41%) and one patient developed massive embolic stroke.
Atrial fibrillation developed in ASD, PDA, CCTGA and
Ebsteine anomaly patient. Two patients developed
supraventricular tachycardia, one with Ebsteine anomaly
and another with CCTGA. Ventricular tachycardia (VT)
developed in 10 patients out of which 2 were operated
TOF mother. Two of the VT patients expired due to VT
storm. Out of seven cardiac deaths, two TOF mother died
due to ventricular tachycardia storm and three TOF, one
DORV VSD PS and one Ebsteine anomaly mother
expired due to congestive cardiac failure.
Preterm and intra uterine growth restriction (IUGR)
babies were born in mothers with stenotic valvular heart
disease and cyanotic heart disease.
Mother with
significant shunt lesion had IUGR babies (N=22) and
premature delivery (N=9). Five Eissenmenger mother had
spontaneous abortion at 10th week of gestation. Cyanotic
heart disease patients had high foetal mortality (N=7).
Intra uterine fetal death (IUFD) was more in
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following should be advised against pregnancy i.e aortic
stenosis peak gradient >50 mm Hg, Marfan syndrome
with aortic root > 5 cm, Eisenmenger syndrome, Arterial
switch operation14,15. The following are indications for
elective caesarean section i.e. repaired coarctation of the
aorta, warfarin within two weeks, Eisenmenger syndrome
and dilated aortic root16,17,23 . Management by an
experienced team in a designated specialist centre with a
high dependency unit solves majority of the problems and
thus improves pregnancy outcome.
Conclusion
Small ASD, restrictive or moderately restrictive
VSD/PDA had favourable pregnancy, cardiac and
neonatal outcome. Cyanotic heart disease patients had
high feto-maternal morbidity and mortality. It is also
important to remember that inappropriate advice against
pregnancy for a minor lesion is not desired. The challenge
to the cardiologist, obstetrician, and anaesthetist working
as a team is to face the most realistic and comprehensible
estimate of risk, both fetal and maternal. Advances in
paediatric cardiology and cardiac surgery are resulting in
a growing population of young women with congenital
heart disease well enough to contemplate pregnancy.
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