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ABSTRACT

RESUMEN
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Short original article

Percutaneous correction of structural congenital heart diseases 
during the early postpartum period: experience of a center
Alejandro Narváez Orozco 1,a, Alberto Navarro Navajas 2,b, Carolina Cardona Buitrago 2,c, Emilio Herrera Céspedes 3,d, 
Juan Camilo Ortiz Uribe 2,4,5,d, Juan Andrés Delgado Restrepo 5,d , Juan Manuel Senior Sánchez 2,4,5,d, 
Jairo Alfonso Gándara Ricardo 2,4,5,d , Edison Muñoz Ortiz 2,4,5,d

Objective. Congenital heart diseases (CHD) can be found in pregnant women. Although cardiac 
interventions in the hemodynamics laboratory are considered safe and effective, it is preferred to 
wait 3-6 months after delivery to correct simple, uncomplicated CHDs; however, this may result 
in loss to follow-up. The objective is to present our experience in correcting CHDs during the early 
postpartum period (EPP). Materials and Methods. All cases of pregnant women with CHD type atrial 
septal defect (ASD), patent ductus arteriosus (PDA), and aortic coarctation (CoA) between 2017-2023, 
who underwent percutaneous correction of the defect during the EPP, were collected. Results. 15 
pregnant women diagnosed with ASD (5), PDA (6), and CoA (4) were included. Five patients (33.3%) 
were classified as modified World Health Organization (mWHO) risk IV; the procedure was successful in 
80% of cases, and only 1 patient presented complications. Conclusions. In our experience, the closure 
of non-complex congenital defects during the EPP did not present major complications and could be a 
treatment strategy to avoid loss to follow-up after delivery in pregnant women with CHD.

Keywords: Hearts Defects, Congenital; Pregnancy; Puerperium (Source: MeSH-NLM).

Objetivo. Las cardiopat.as cong.nitas (CC) pueden ser encontradas en mujeres embarazadas. Si bien las
intervenciones cardiacas en el laboratorio de hemodinamia son consideradas seguras y efectivas, se 
prefiere esperar 3-6 meses luego del parto para corregir las CC simples, no complicadas; sin embargo, 
esto puede resultar en p.rdidas en el seguimiento. El objetivo es mostrar nuestra experiencia en la 
correcci.n de CC durante el puerperio temprano (PT). Materiales y métodos. Se recolectaron todos 
los casos de gestantes con CC tipo comunicaci.n interauricular (CIA), ductus arterioso persistente (DAP) 
y coartaci.n a.rtica (CoA) entre 2017-2023, llevadas a correcci.n percut.nea del defecto durante el PT. 
Resultados. Se incluyeron 15 gestantes con diagn.stico de CIA (5), DAP (6) y CoA (4). Cinco pacientes 
(33,3%) se clasificaron como riesgo OMSm IV; el procedimiento fue exitoso en el 80% de los casos y solo 
1 paciente present. complicaciones. Conclusiones. En nuestra experiencia el cierre de defectos cong.
nitos no complejos durante el PT no present. complicaciones mayores y podria ser una estrategia de 
tratamiento para evitar p.rdidas en el seguimiento posterior al parto de gestantes con CC.

Palabras clave: Cardiopat.as Cong.nitas; Embarazo; Puerperio (Fuente: DeCS Bireme).
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Introduction

Cardiovascular disease occurs in 0.2-4% of pregnant women and 

is responsible for 10-15% of maternal mortality worldwide (1). 

In our setting, congenital heart diseases (CHD) are the most 

common diagnosis (51.9%), followed by valvular disease (25.9%) 

and arrhythmias (15.4%) (2), similar to the European registry of 

heart disease and pregnancy, where 57.4% of pregnant women 

had CHD (3).

Septal defects, Tetralogy of Fallot, and Coarctation of the 

Aorta (CoA) are the most common CHDs; outcomes depend 

on complexity, hemodynamic consequences, and care from 

a specialized team (4). Percutaneous cardiac interventions in 

pregnant women have been considered safe, but factors such 

as timing, radiation dose, medications, and periprocedural 

preparation must be taken into account (5).

By the third to sixth month postpartum, pregnancy-induced 

hemodynamic changes tend to normalize. Given the interaction 

between breastfeeding and platelet antiaggregate drugs 

commonly used in patients undergoing percutaneous closure 

of defects, it is proposed to perform the percutaneous correction 

(PC) of uncomplicated or stable congenital heart defects after the 

sixth month postpartum (6).

In 2014, motivated by the high rate of follow-up loss and 

the risks of untreated CHD, a study reported the experience 

of eight patients undergoing PC during the early postpartum 

period (EPP), showing favorable outcomes (7). The aim of 

this study is to present our experience in the correction of 

uncomplicated CHDs, specifically ostium secundum atrial 

septal defect (ASD), patent ductus arteriosus (PDA), and CoA, 

in pregnant women during the EPP.

Materials and methods

Design and population

This is an observational study, specifically a retrospective 

case series. Data were collected from the health records 

(HR) of pregnant patients diagnosed with CHD, including 

ASD, PDA, and CoA, between January 2017 and August 

2023, who underwent PC during the EPP (within the first 7 

days postpartum) at the Hospital San Vicente Fundación in 

Medellín, Colombia, a high-complexity center with a cardio-

obstetrics clinic.

Interventions

The procedures were performed by interventional cardiologists 

experienced in structural heart disease. In patients with an 

intermediate or high probability of pulmonary hypertension 

(PH), invasive measurements were taken. ASD closures were 

carried out under transesophageal echocardiographic and 

fluoroscopic guidance according to conventional techniques, 

and PDA closures were performed similarly. CoA was corrected 

under fluoroscopic guidance. The ASD closure was performed 

using an Amplatzer® device, while the PDA closure was done 

with an Amplatzer® duct occluder. The CoA correction was 

achieved through balloon dilation and the implantation of 

an Andra® stent. The choice of antiplatelet therapy was at the 

discretion of the treating physician, and patients received at 

least 6 months of antiplatelet therapy.

Variables

Variables such as baseline characteristics before the 

procedure, intervention-related factors, and complications 

were collected. Baseline maternal-cardiac characteristics 

included: arrhythmias, cardiac function deterioration: 

ventricular dysfunction, elevated natriuretic peptides, or signs 

and symptoms of heart failure (HF), and intervention-related 

complications such as bleeding, vascular complications, 

cardiac tamponade, and mortality. Outcomes included 

hospitalization or death. The variables were collected through 

medical record review, using a Microsoft Excel® table, and 

follow-up was conducted for 6 months. 

Statistical analysis

Qualitative variables were analyzed as absolute and relative 

frequencies, while quantitative variables were analyzed as 

median and interquartile range (IQR) due to the non-parametric 

distribution of the sample identified by the Shapiro-Wilk test. 

STATA v10 was used for statistical calculations. 

Ethical aspects

It was conducted in accordance with the Declaration of Helsinki 

and the latest version of good research practice guidelines. The 

study was approved by the ethics and research committee.

Results

Between January 2017 and August 2023, 15 PC of CHD were 

performed during the EPP, with a median time from delivery to 

intervention of 6 days (IQR: 3-7): 6 PDA, 5 ASD, and 4 CoA. Tables 

1 and 2 present the clinical-sociodemographic characteristics 

and procedure-related information, respectively. 

The median age was 26 years (IQR: 20-29) and the median 

gestational age at delivery was 38 weeks (IQR 37-39). Most 

patients (93.3%) had a functional class I according to the New 

York Heart Association (NYHA). Furthermore, according to the 

modified World Health Organization (mWHO) Classification of 

Maternal Cardiovascular Risk, five patients were classified as 
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mWHO risk IV; four due to pulmonary hypertension and one 

due to aortic recoarctation with high residual gradients. Of the 

remaining, three were classified as mWHO risk II-III and seven as 

mWHO risk II.

 In CoA cases, three patients were classified as mWHO risk 

II-III, as although they met intervention criteria, they did not have 

severity criteria or severe recoarctation, allowing repair during 

EPP. The patient with CoA classified as mWHO risk IV had high 

Characteristics N (%)

Age years (median, IQR) 26 (20 -29)

Late assessment* n(%) 11 (73%)

Vulnerable population** n(%) 11 (73%)

Type of congenital heart disease n(%)

ASD 5 (33 %)

PDA 6 (40%)

CoA 4 (26.7%)

NYHA n(%)

I 14 (93.3%)

II 1 (6.6%)

Risk classification according to modified 
WHO scale n(%)

II 7 (46.6%)

II-III 3 (20 %)

III 0 (0%)

IV 5 (33.3 %)

Comorbidities n(%)

Secondary hypertension 4 (26.7%)

Diabetes mellitus 1 (6.7%)

Smoking 3 (20%)

Heart failure 0

Chronic kidney disease 0

Pulmonary hypertension 4 (26.6%)

Obstetric

Multigravida 7 (46.6%)

Late assessment (>20 weeks) 12 (80%)

Previous abortions 1 (6%)

Subsidized regime 7 (46.9%)

Table 1. Clinical and sociodemographic characteristics

ASD: atrial septal defect. PDA: patent ductus arteriosus. CoA: aortic 
coarctation. NYHA: New York Heart Association. IQR: interquartile 
range
* Late assessment if the first contact with the cardiologist was after 
20 weeks of pregnancy
** Vulnerable population: those who are part of the subsidized health 
regime

Characteristics Value

Echocardiographic

Left ventricular ejection fraction % (median, IQR) 60 (58 - 63)

Pulmonary artery systolic pressure mmHg (median, IQR) 32 (30 -35)

Tricuspid regurgitation velocity m/s (median, IQR) 2.62 (2.51 – 2.85)

Right ventricular diameter mm (median, IQR) 35 (34 -40)

Defect size (mm)

   PDA aorta (median, IQR) 8 (5.5 -11.5)

   PDA pulmonary (median, IQR) 7 (4.5 -9.5)

   ASD (median, IQR) 15 (13.5 – 20.5)

Intermediate or high PH probability* 4/15 (26.6%)

Qp/Qs > 1,5

PDA 3/6 (100%)

ASD 5/5 (100%)

Procedure-related

Right common femoral approach 14/15 (93.3%)

Procedure time (minutes)

ASD (median,  IQR) 31 (25 - 37.5)

PDA (median  IQR) 28 (20 -33)

CoA (median,  IQR) 46,5 (37.5-55.5)

Radiation time (seconds)

ASD (median,  IQR) 40 (17.5- 32.5)

PDA (median  IQR) 120 (110-125)

CoA (median,  IQR) 122.5 (110-137.5)

Complications 0/15 (0%)

Aortic coarctation gradient

  Initial (mmHg) 54,5 (30- 71,5)

  Final (mmHg) 13,5 (3,5-47)

Device type:

Amplatzer ® 5

Size mm (median, IQR) 28 (14-36)

PDA duct occluder II device for percutaneous 
closure 4

PDA duct occluder device for percutaneous 
closure 2

Size  (#) **

10 3

12 3

Andra ® balloon and stent 2

Balloon size - stent extension [mm]) 16/40 - 43

Table 2. Echocardiographic characteristics and procedure-
related data

ASD: atrial septal defect. PDA: patent ductus arteriosus. CoA: aortic 
coarctation. PH: pulmonary hypertension. CT: computed tomography.
* All patients with intermediate or high probability had PH confirmed by 
right heart catheterization.
** Diameters are expressed in mm for both ends of the device. #10 is 
10/8 mm and #12 is 12/10 mm
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residual gradients due to the impossibility of reintervention 

because of vascular access thrombosis. In general 73.5% of 

patients were evaluated late, 33.3% had some comorbidity, and 

46.9% were part of the subsidized healthcare regime. In 9 women 

(60.3%), the mode of delivery was cesarean section, and of these, 

only 2 were for cardiac indications.  

The procedure was successful in 80% of cases (12/15). ASD 

closure was successful in four cases (26.6%); the failed procedure 

occurred in a patient where the device could not be stabilized 

due to poor edges; this patient was scheduled for a new closure in 

6 months. For PDA closure, the Amplatzer® duct occluder II device 

was used in four patients, and the Amplatzer® duct occluder 

device was used in two patients, being successful in all cases. 

Regarding CoA correction, the procedure was successful 

in two patients, resulting in final gradients of 7 mmHg and 0 

mmHg (initial 69 mmHg and 40 mmHg, respectively). Both 

patients underwent balloon dilation with a #18/40 balloon, and 

an Andra® type stent was implanted. In one patient, only balloon 

dilation was performed due to the impossibility of crossing the 

stent. Although the gradients decreased, it was considered 

unsuccessful. As previously mentioned, one patient could not be 

intervened due to thrombosis of the vascular access sites.

During follow-up, only one complication related to the 

procedure occurred (persistent atrial tachycardia, which 

improved with ablation). There was no maternal mortality or 

rehospitalization at 6 months.

Regarding antiplatelet management, 60.3% received 

acetylsalicylic acid (ASA) and clopidogrel for 3-6 months, with 

subsequent discontinuation of clopidogrel and indefinite 

continuation of ASA or discontinuation according to medical 

criteria; the remaining 20% received ASA monotherapy. Three 

patients (20%) who did not undergo intervention did not receive 

antiplatelet agents. Table 3 presents the most relevant data of 

the 15 patients included in the case series. 

Discussion

In this case series, the correction of uncomplicated simple CHD 

during the EPP suggests that the treatment could be effective 

and safe. 

Due to the decrease in systemic vascular resistance (SVR) 

and the increase in cardiac output (8,9) during pregnancy, the 

hemodynamic conditions of CHD can worsen, hence the 

importance of invasive measurement prior to closure when the 

probability of PH is intermediate or high by echocardiography. In 

ASD, right ventricular overload can worsen and the right atrium 

can dilate, increasing the risk of developing HF and arrhythmias; 

PH can also appear due to the reduction of SVR, which favors the 

inversion of the short circuit, while hemostatic changes increase 

the risk of thromboembolism. In PDA, left ventricular overload 

may worsen, and in CoA, hemodynamic changes can favor 

uterine hypoperfusion and aortic dissection (10,11). 

With the exception of patients with PH, HF, significant aortic 

dilation, and poorly controlled hypertension, pregnancy is well 

tolerated even without correction of the defects (3,12,13). In a cohort 

that included 67 women with uncorrected ASD and 31 women 

with corrected ASD, the incidence of cardiac events was similar 

in both groups (12). Compared to the general population, women 

with uncorrected ASD have a higher risk of preeclampsia, fetal 

mortality, and small for gestational age fetus (8); this is possibly 

related to the reduction in placental perfusion mediated by the 

shunt. In our series, one patient with ASD presented with PH and 

deterioration of ventricular function, requiring urgent cesarean 

section. There were no obstetric complications. 

In the ROPAC registry, in 29 (9.6%) of 303 patients with CoA, 

the defect had not been corrected. Only one cardiovascular 

event occurred in one of the patients with uncorrected CoA. 

Additionally, of the total cohort, 15 presented hypertensive 

disorders and 27 preterm labor syndrome (13). In our series, two 

presented severe preeclampsia and one adverse neonatal 

event occurred. As mentioned, three of the four patients with 

CoA were reclassified as mWHO II-III, as they had no criteria for 

severity or severe recoarctation. It is important to underscore this 

classification, as until recently, patients with CoA in pregnancy 

were classified as mWHO IV (13,14).

There is limited data on the outcomes of patients with PDA. 

In the ROPAC registry, in 71 patients with PDA, few cardiovascular 

events occurred (3). In our series, no events occurred and one 

patient underwent cesarean section due to PH.

Our data correlates with what has been reported in the 

literature; most pregnancies were well tolerated, and those that 

presented adverse events had some condition that increased the 

risk of complications. Therefore, correction of CHDs is rarely required 

during pregnancy (14,15). In specialized centers, patients are detected, 

closely monitored, and electively scheduled; however, given the 

difficulties in accessing the health system and ensuring follow-up, 

our group proposes performing the correction during the EPP, 

unlike other groups that perform it after 6 months postpartum (late 

puerperium) (1,6). 46.9% of the patients were part of the subsidized 

system (vulnerable population), and from previous experience, 50% 

never return to continue the repair process (7).

There is little data about the correction of uncomplicated 

simple CHDs during EPP, which highlights the importance of this 

work. Although interventions during the puerperium seem safe, 

there is a risk of decompensation due to hemodynamic changes 

during EPP, underscoring the importance of perioperative 

monitoring (15,16). Other experiences show that percutaneous 

interventions during pregnancy are feasible and with satisfactory 

maternal-fetal results (16–18). In our series, the repair of CHDs in 

EPP was successful in most cases, and only one complication 

occurred, which resolved with the provided management. 
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complications and could be a treatment strategy to avoid losses 

in the postpartum follow-up of pregnant women with CHD.
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