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Abstract

Objective: To investigate whether it is better to have surgery before pregnancy for pregnant women with congenital heart

disease (CHD). Methods: Patients with CHD in Beijing Anzhen Hospital from 2010 to 2019 were collected and divided into

surgical and non-surgical group, and the differences of events between the two groups were compared. Results: A total of

999 patients with CHD (mean age, 28.7±4.3years) were collected, including 403 cases (40.0%) in the surgical group and 596

cases (60.0%) in the non-surgical group. The most common CHD was atrial septal defect(33.1%), followed by ventricular septal

defect (26.9 %), patent ductus arteriosus (9.9 %), and Tetralogy of Fallot (6.9 %). There were significant statistical differences

in region, education degree and gravidity (P¡0.05), and the percentage of almost all events in the surgical group was higher.

Pre-term delivery (17.1 vs. 9.9), low birth weight (11.6 vs. 6.5), heart failure (6.7 vs. 2.7), cesarean section (85.9 vs. 75.7),

pulmonary arterial hypertension (36.2 vs. 13.6), Eisenmenger syndrome (9.7 vs. 0.2), and death (2.3 vs. 0.5) had statistically

significant (P¡0.05). A total of 16 (1.6%) patients died, 14 (87.5%) in the surgical group, more than 2 (12.5%) in the non-surgical

group. Conclusions: The outcome of surgical group was better than that of non-surgical group, surgery before pregnancy can

reduce maternal and infant risk.
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Objective:
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. To investigate whether it is better to have surgery before pregnancy for pregnant women with congenital
heart disease (CHD).

Methods:

Patients with CHD in Beijing Anzhen Hospital from 2010 to 2019 were collected and divided into surgical
and non-surgical group, and the differences of events between the two groups were compared.

Results:

A total of 999 patients with CHD (mean age, 28.7±4.3years) were collected, including 403 cases (40.0%)
in the surgical group and 596 cases (60.0%) in the non-surgical group. The most common CHD was atrial
septal defect(33.1%), followed by ventricular septal defect (26.9 %), patent ductus arteriosus (9.9 %), and
Tetralogy of Fallot (6.9 %). There were significant statistical differences in region, education degree and
gravidity (P¡0.05), and the percentage of almost all events in the surgical group was higher. Pre-term
delivery (17.1 vs. 9.9), low birth weight (11.6 vs. 6.5), heart failure (6.7 vs. 2.7), cesarean section (85.9 vs.
75.7), pulmonary arterial hypertension (36.2 vs. 13.6), Eisenmenger syndrome (9.7 vs. 0.2), and death (2.3
vs. 0.5) had statistically significant (P¡0.05). A total of 16 (1.6%) patients died, 14 (87.5%) in the surgical
group, more than 2 (12.5%) in the non-surgical group.

Conclusions:

The outcome of surgical group was better than that of non-surgical group, surgery before pregnancy can
reduce maternal and infant risk.

Key words:

Surgery, Congenital Heart Disease, Pregnancy, Women

Introduction

Due to improvement in the treatment of congenital heart disease (CHD), most women with CHD now survive
to adulthood, get married and try conception, and concomitant CHD is thought to increase perinatal risk1-3.
Traditional thinking that cardiac surgery prior to pregnancy improves maternal and fetal outcome in patients
with CHD. However, there are a few relevant studies, large samples were less4-6. Moreover, whether and
when CHD parturients need surgery still needs to be discussed.

In 2007, Beijing Anzhen Hospital affiliated to Capital Medical University, was designated as the only referral
and consultation center of pregnancy with heart diseases in Beijing. Almost all pregnant women with CHD
visited Beijing Anzhen Hospital for consultation, treatment, and gave birth to children, which has laid the
research foundation for this study.

In the previous study of our team, it was had determined that the risk of maternal complications during
pregnancy with CHD was higher than that without CHD. In this study, we will further investigate whether
it is better to have surgery before pregnancy or after surgery for pregnant women with CHD.

Methods

This study retrospectively analyzed the clinical data of 999 patients with CHD who were admitted to our
hospital between January 2010 and December 2019 (Figure 1 ). Patients were divided into surgical and non-
surgical group, and the differences of obstetric events, cardiovascular events, delivery procedure, fetal events,
and other events between the two groups were compared. Obstetric events included hypertension during
pregnancy, placenta previa, gestational diabetes, placental abruption, hemorrhage, pre-term delivery, and
preeclampsia. Cardiovascular complications included heart failure (HF), arrhythmias, and thromboembolic
events such as stroke and pulmonary embolism. Delivery procedure included cesarean section (CS), artificial
rupture of the membranes, and induction. Fetal events included fetal distress, fetal growth restriction, fetal
malformation, fetal death or stillbirth, and low birth weight (LBW). Moreover, there were other events

2
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. like pulmonary hypertension (PH), Eisenmenger syndrome (ES), death, respiratory diseases, and systemic
hypertension. Meanwhile, all patients and their offspring were followed up by telephone.

Statistical analysis

The normality of the variables was analyzed by Kolmogorov-Smirnov test and Shapiro-Wilk test. For the
variables that were approximately to normal distribution descriptive statistics such as mean, standard devi-
ation and the range values were calculated. For non-normal data median values were compared. Comparison
of two group means were tested using student independent test. Categorical variables were expressed in terms
of frequency and percent values. Logistic regression was used to calculate crude odds ratios and adjusted
odds ratios and their 95% confidence intervals for each comorbidity as well as cardiovascular, obstetric, fetal,
delivery, and other events. We performed univariable analysis at first, and multivariable logistic regression
analysis was performed for the variables with P < 0.1. For all analyses, statistical significance was assigned
based on a p-value <0.05. All statistical analyses were conducted using SPSS (IBM-SPSS Statistics v22.0,
Inc. Chicago, IL) and R version 4.0.4 (R Foundation for Statistical Computing, Vienna, Austria, 2021).

Results

A total of 999 patients (mean age, 28.7+-4.3years) with CHD were collected, including 403 cases (40.0%)
in the surgical group and 596 cases (60.0%) in the non-surgical group. The most common CHD was atrial
septal defect(ASD, 33.1%), followed by ventricular septal defect (VSD, 26.9%), patent ductus arteriosus
(PDA, 9.9%) and tetralogy of Fallot (TOF) (Figure 2 ). The classification of various CHD are shown in
Supplementary Table 1 .

The overall percentage of patients who didn’t get surgery (60.0%) had a higher percentage than those who
got surgery(40.0%). And there was a higher rate of surgery for complex CHD, such as TOF (89.9%), a lower
rate of surgery for simple CHD, such as patent foramen ovale (PFO, 0.0%). For each type of CHD, the rate
of surgical versus non-surgical is shown in Figure 3 and Supplementary Table 1 .

We collected sociodemographic information of these women, region, education degree, gravidity and parity,
which were summarized in theTable 1 . There was no statistically significant difference in age, mean
pregnant weeks and parity between the two groups. P¡0.05 in the comparison of region, education degree
and gravidity.

In obstetric events, cardiovascular events, delivery procedure, fetal events and other events, the incidence of
almost all events was higher in the surgical group. And there were significant differences in pre-term delivery,
LBW, HF, CS, PH and death between the two groups (P¡0.05). More details are shown in Table 2 .

A total of 16 patients (1.6%) died in the two groups, including 2 patients in the surgical group and 14
patients in the non-surgical group. More details are shown in Table 3. And there were 8 newborns (0.8%)
died in the hospital.

Follow-up

The mean follow-up was 5.9+-2.8 years. In the surgical group, no mother died after discharge, and 1 (0.2%)
offspring died after discharge. The corresponding number were 6 (1.5%) and 4 (0.7%) in the non-surgical
group. (Figure 4 and 5 ). There were 21 (5.2%) patients with PH in the surgical group and 119 (20.0%)
patients with PH in the non-surgical group, most of them required targeted drug therapy. In addition, there
were 5 (1.2%) patients with cardiac insufficiency in the surgical group, less than 21 (3.5%) in the non-surgical
group.

Discussion

Although it is traditionally believed that women with CHD should undergo surgery before pregnancy, this
view is still controversial7.

In our sociodemographic information, the rate of CHD surgery is higher in cities than in rural areas, which
may be related to economic reasons, some families in the rural areas couldn’t pay for hospitalization in the
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. early days, so the surgery was delayed. And the proportion of patients who underwent surgery had a college
education was higher than those who did not, which may be related to physical fitness, a healthy body was
guaranteed to go to school. Moreover, patients in the non-surgical group tend to have children after multiple
pregnancies for reasons such as spontaneous or induced abortion.

The incidence of simple CHD such as ASD, VSD is higher than that of complex CHD. On the one hand,
the incidence of simple CHD is higher than that of complex CHD. On the other hand, some patients with
complex CHD have died before they reach reproductive age or choose not to have children, including abortion
after pregnancy. It should be noted that in our classification, some cases are combined with malformations,
and we mainly classify them according to the most major malformations. For example, if one patient has a
double outlet right ventricle (DORV) combined with VSD, the statistics was calculated according to DORV.

In our study, the proportion of non-surgical patients (60.0%) was higher. On the one hand, because there
were more simple CHD, such as ASD, VSD, etc, and some small defects had no symptoms in the early
stage, pregnancy was generally well-tolerated, and even CHD was known until during pregnancy physical
examination. In addition, some cases, such as PFO, do not need surgical treatment because of their small
defect and little pathophysiological impact. None of the 20 cases of PFO were operated in our study. This
was in agreement with the study of Bredy C et al8. On the other hand, some patients with complicated
CHD, such as TOF, should be operated at an early stage, but there were still 7 cases (10.1%) in our group
without surgery, most of them were due to family economic reasons. A few complex CHD patients did not
have an operation because they didn’t take seriously, which delayed treatment. And some patients were
advised to have surgery, but they refused treatment.

In our study, the incidences of almost all adverse events in the non-surgical group were higher than that in
the surgical group, and some events such as pre-term delivery, LBW, HF, CS, PH, and death existed obvious
differences (P¡0.05). We believe that surgery can reduce maternal and fetal risk, which was different from
the study of Vikas Yadav, et al7.

A total of 16 maternal deaths in this study, all of who were related to PH and HF and other reasons. The
two cases dead in the surgical group were due to too late CHD surgery and had irreversible PH, resulting in
death during childbirth. Therefore, CHD such as VSD, ASD, PDA, which can result in PH and develop into
ES in late-stage, surgical treatment should be conducted as early as possible to avoid irreversible results. In
this study, there were patients who wanted surgery due to PH and lost the chance of surgery, or those who
were prepared for surgery, but stopped during the operation due to severe PH, which was in agreement with
the view of Karen Sliwa et al9,10. There were 59 ES patients in this study, and 58 (98.3%) in the non-surgical
group, which further illustrated the necessity of early surgery. Of course, there were also complicated CHD
cases, although the doctors didn’t recommend giving birth, they didn’t follow the advice and insisted on
giving birth. A few such patients had bad outcome. Of course, there were positive news, for example, a
mother with complicated CHD who had c-TGA, PA, ASD, VSD, PDA, underwent Glenn surgery for the
first time, and then underwent a total caval pulmonary connection. She became pregnant a few years later,
and gave birth to a child, and both mother and child were well in the follow-up. which is consistent with
the report of M A Naguib et al11.

The events of maternal PH, HF, death, and neonatal death were also more in the non-surgical group during
our follow-up, further supporting our view.

It should be pointed out that if CHD needs treatment, try to treat it before pregnancy, but the operation
itself has risks, it is important to choose an experienced cardiac center for treatment, and a “pregnancy
heart team” is needed12-14. Moreover, the rate of arrhythmia in the surgical group was higher than that in
the surgical group (14.4 vs 12.1), which suggested that more arrhythmias may occur after surgery. This was
consistent with the reports of Jason W Greenberg et al15,16.

All in all, CHD with left-to-right shunts, such as ASD, VSD, underwent surgery before severe PH occurred,
and the outcome of pregnancy and childbirth was good. Some complicated CHD, such as TOF, generally
tolerated pregnancy well after surgical correction. Patients who have had systemic-pulmonary shunt or

4
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. palliative procedures, which need to be evaluated to see the functional status of their shunt. For those with
severe PH and complicated CHD without surgery, the risk of mother and child during the perinatal period is
significantly increased. Through our research, we believed that early surgery was helpful to reduce the risk
of both mother and child during the perinatal period. For these patients who still have left-to-right shunts,
the attendant risk of embolization should be kept in mind.

Study limitations

This was a retrospective single-center study in which data were collected from medical records. We focused
on the delivery period, as most patients were referred in the later stages of pregnancy, and we were often
unable to obtain information on events occurring early during pregnancy, the subsequent analysis may be
biased in that sense. Meanwhile, a few data remained incomplete, incorrectly entered, or unavailable. In
addition, there was a lack of data on scheduled or unscheduled cesarean sections. Moreover, some simple
CHD such as PFO, ASD with small defect, actually have very little impact on the body, which can cause
bias. What’s more, there were also differences in the number, age, and other aspects of specific CHD between
the two groups, which can also cause selection bias.

Conclusions

The overall outcome of women with CHD and their offspring was good, and the outcome of the surgical
group was better than that of the non-surgical group, surgery before pregnancy can reduce maternal and
infant risk.

Abbreviations and Acronyms

ASD =atrial septal defect

CHD =congenital heart disease

CS =cesarean section

DORV= double outlet right ventricle

ES =Eisenmenger syndrome

HF =heart failure

LBW= low birth weight

PDA =patent ductus arteriosus

PFO =patent foramen ovale

PH =pulmonary hypertension

TOF =tetralogy of Fallot

VSD =ventricular septal defect
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