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Introduction: Congenital heart disease is a leading cause of maternal morbidity and mortality during pregnancy, with ventricular
septal defect (VSD) being one of the congenital anomalies that can lead to severe complications, especially if not managed
continuously. The doubly committed subarterial (DCSA) subtype is particularly challenging in pregnancy due to risk of pulmonary
hypertension and heart failure.

Case Presentation: A 29-year-old woman, G1POAO, was referred at 38-39 weeks of pregnancy with a diagnosis of VSD-DCSA
subtype. The patient had progressive dyspnea since the seventh month of pregnancy and had a history of VSD since the age of 10, with
treatment discontinued at age 15. Antenatal care was initially conducted by a midwife and referral to an obstetrician occurred after the
onset of dyspnea. The patient received treatment from a cardiologist at District Hospital and was subsequently referred to Tertiary
Hospital. Ultrasound examination revealed small gestational. NT-pro BNP was 194 pg/mL. Echocardiography confirmed a VSD-
DCSA subtype and a high probability of pulmonary hypertension.

Management: The patient received bisoprolol 2.5 mg daily, furosemide 40 mg daily, and sildenafil 20 mg three times daily. The baby
was delivered via cesarean section (CS) in with Apgar scores of 7 and 8 at 1 and 5 minutes. The patient was discharged in a stable
condition.

Outcome: Postpartum follow-up showed stable hemodynamics and no dyspnea. The patient was referred for cardiology follow-up
and long-acting reversible contraception.

Conclusion: Early maternal risk stratification and multidisciplinary care are essential to minimize complications in women with VSD.
This case highlights the challenges of delayed referral and the importance of monitoring from the preconception through the
postpartum period. The patient remained hemodynamically stable despite delayed referral, likely due to preserved cardiac function
and timely medical intervention. A multidisciplinary approach involving obstetricians and cardiologists is essential to minimize risks
to both mother and baby.
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Background

Congenital heart disease (CHD) in women of reproductive age presents complex clinical considerations, especially
during pregnancy.'”* Cardiovascular disease is the leading cause of maternal morbidity and mortality in women with
congenital heart disease.” Ventricular septal defect (VSD) is one of the most common congenital anomaly, with the
doubly committed subarterial (DCSA) type accounting for up to 30% of cases in Asia.>*

VSD during pregnancy may lead to hemodynamic changes and complications due to physiological changes in the
cardiovascular system.*® Ideally, maternal risk stratification is conducted in the preconception period using the modified
World Health Organization (mWHO) classification to guide optimal. Continuous and comprehensive management of
VSD is essential, considering its generally favorable prognosis. Multistage preparation including preconception, antena-

tal, intrapartum, and postpartum care is important to minimize complications.”*®
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This case highlights the management challenges of late-presenting VSD-DCSA subtype in pregnancy, related
complications, and suboptimal maternal risk stratification due to inadequate preconception care.

Case Presentation

A 29-year-old G1POAO woman was referred from a district hospital to a tertiary facility at 38-39 weeks of gestation with
a diagnosis of VSD-DCSA subtype. She reported progressive dyspnea beginning at 7 months of gestation during
exertion. She was previously diagnosed with VSD at age 10 and discontinued pediatric cardiology follow-up at 15
years old. There was no history of other chronic illnesses.

The patient’s lack of awareness regarding the potential risks associated with VSD resulted in the condition not
being disclosed to the midwife during prenatal care. Throughout the pregnancy, the patient attended regular antenatal
checkups with a midwife and was referred at 7 months gestation due to progressive dyspnea. Medical management
was initiated in district hospital with bisoprolol 2.5 mg once daily, furosemide 40 mg once daily, and sildenafil
2.5 mg three times daily.

On admission, her blood pressure was 122/76 mmHg, heart rate 88 beat per minute, respiratory rate 22 times
per minute and oxygen saturation 98%. The patient was classified as NYHA class II.

Figure 1 showed sinus rhythm with left-axis deviation and left ventricular hypertrophy. Echocardiography revealed
a 10-12 mm VSD with a left-to-right shunt and high probability of pulmonary hypertension.

Figure 2 showed cardiotocography category I. Figure 3 showed fetal ultrasound revealed small for gestational age
(SGA) findings. Laboratory tests showed elevated NT-proBNP levels at 194 pg/mL.

Management

The patient underwent cesarean section and intrauterine device (IUD) insertion. A female infant was delivered weighing
2585 grams, length 48 cm, with APGAR scores of 7 at 1 minute and 8 at 5 minutes. The baby showed no signs of
respiratory distress. In postpartum period, the mother remained hemodynamically stable and no complaint of dyspnea.
She was managed with sildenafil 20 mg three times daily and discharged on postpartum day 2 with a referral for
cardiology follow-up. After one year of follow-up, the patient was regularly monitored by a cardiologist and remained
clinically stable without notable symptoms.
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Figure | Electrocardiography Result.
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Figure 3 Ultrasonography Findings.

Discussion
The hemodynamic changes in VSD depend on the size of the defect, the pulmonary, and systemic vascular resistance.
Large and persistent defect may lead to irreversible pulmonary vascular endothelial changes.*” Pregnancy induced
physiological changes, particularly in the cardiovascular system, involve a 30—40% increase in cardiac output, peaking
up to 75% during labor. In women with VSD, these changes can exacerbate disease progression and increase the risk of
complications.®

Maternal and fetal risks and complications related to VSD are influenced by the nature of the cardiac lesion and any
residual effects.® Liu et al found that major adverse cardiac events (MACE) include arrhythmias (12.69%), heart failure
(4.9%), and thromboembolic events (0.38%) such as stroke or pulmonary embolism. Other obstetric complications
include pulmonary hypertension (26.6%), hemorrhage (13.17%), preeclampsia (6.54%), and gestational hypertension
(2.21%). Fetal complications include prematurity (13.65%), low birth weight (8.56%), intrauterine growth restriction
(1.15%), fetal distress (0.38%), fetal death (0.38%), and congenital malformations (0.19%).”
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In this case, patient’s last cardiology visit occurred at age 15, with re-evaluation only initiated at age 29 during 7
months of pregnancy. Investigations included NT-proBNP measurement, electrocardiography, and echocardiography. The
NT-proBNP level was elevated at 194 pg/mL. According to the American Heart Association, European Society of
Cardiology, and the American Diabetes Association, elevated NT-proBNP is a marker to detect heart failure, with levels
above 128 pg/mL at 20 weeks of pregnancy can be a predictive of adverse outcomes.'*!!

Volume overload in chronic condition due to the defect may result in dilation of the right ventricle, pulmonary
circulation, left atrium, and left ventricle, eventually causing systolic dysfunction and heart failure symptoms. This
condition leads to increasing pulmonary vascular resistance.” Electrocardiography revealed left ventricular hypertrophy
and echocardiography confirmed left atrial and right ventricular dilation, concentric left ventricular hypertrophy, and
increased tricuspid regurgitation velocity (TRVmax) to 3.6 meter/second and pulmonary artery systolic pressure (PASP)
62 mmHg—suggestive of high probability of pulmonary hypertension.

Fetal ultrasonography revealed a SGA fetus, likely related to maternal VSD. This finding aligns with Hardee et al,
where small for gestational age is a common fetal complication in congenital heart disease. VSD patients has increased
rates of SGA, respiratory distress, interventricular hemorrhage, and neonatal mortality (27.8%).®

Maternal risk stratification using the mWHO classification is ideally performed during preconception care, but in this
case, was not feasible due to the late referral. The mWHO risk stratification system is one of the most accurate tools for
assessing cardiovascular risk in pregnancy.'® Additional evaluations include electrocardiography, stress testing, echo-
cardiography, and genetic counseling.®'" The exercise stress test assesses functional capacity, targeting 80% of the
predicted maximum heart rate.'” This test may reveal arrythmias in patient which had not been detected yet.'

This patient showed signs of high probability of pulmonary hypertension on echocardiography, ideally requiring
right-heart catheterization—the gold standard for diagnosis. However, this procedure is typically avoided in third
trimester due to risk for the mother and fetus. Therefore, accurate risk stratification was limited, impacting treatment
decisions. However, despite the absence of routine cardiology follow-up during preconception and early antenatal period,
the patient’s hemodynamic was stable. This may be attributed to a combination of compensatory cardiac mechanism and
timely therapeutic intervention. The medical therapy during the third trimester, including beta blockers, diuretic, and
pulmonary vasodilator may be contributed to preload and afterload which stabilizing hemodynamics prior to
delivery.'*'? The absence of long-term follow-up and invasive hemodynamic assessment are study limitations.

Comprehensive, continuous care for VSD is essential due to the generally favorable prognosis. Preconception through
postpartum planning helps mitigate complications, guided by mWHO classification.”® Preconception counseling should
be individualized.'® Multidisciplinary approach involving obstetricians and cardiologists. It should evaluate the primary
defect, surgical history, comorbidities, and any residual effects.' Pregnant women in mWHO class I1I-IV should receive
care in tertiary centers with monthly or more frequent visits if there is worsening condition.''*

Delivery planning should begin at 28 weeks of pregnancy. Vaginal delivery is preferred for mWHO classes [-III,
while cesarean section is recommended for mWHO class IV. In this case, cesarean section was indicated due to high
probability of pulmonary hypertension and limited diagnostic options in late pregnancy.

The 2448 hour postpartum period carries the highest risk due to a 60-80% increase in cardiac output.®
Hemodynamic changes may persist for 6-12 weeks postpartum, necessitating close monitoring. Long-acting non-

hormonal contraception is recommended in women with septal heart defects.’

Conclusion

Early maternal risk stratification and multidisciplinary management are essential to reduce complications in women with
congenital heart disease. This case illustrates that even with delayed referrals, appropriate intervention can prevent
adverse outcomes. Strengthening preconception screening and referral pathways remains critical for optimal maternal
and neonatal outcomes.
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Ethical Approval

No formal ethical clearance was required for the publication of this case. The authors confirm that written informed

consent for publication of this case report and any accompanying images were obtained from the patient and her spouse.

The patient was informed in detail about the case content and agreed to its publication.

Consent for Publication
The patient provided written informed consent for publication of the case report and accompanying images.

Disclosure
The authors report no conflicts of interest in this work.
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