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CHDs are the leading cause of congenital malformations, with a prevalence of 9 per 1000 births.1

Prenatal screening and, thus, the prediction of foetal pathologies have steadily improved over
the past 20 years.2 In Germany, specialised prenatal diagnostics is based on a maternal risk pro-
file, such as increased maternal age, diabetes, or multiple pregnancies. Due to the increased risk
profile, the number of women examined is rising and, therefore, also the number of malforma-
tions detected prenatally.

Especially in the case of complex duct-dependent heart defects, prenatal detection and plan-
ning of a specific treatment have been demonstrated to improve the postnatal outcome of chil-
dren by ensuring the births of affected infants in appropriate centres.3–6 However, neither
population-based nor single-centre studies comparing prenatally and postnatally diagnosed
CHDs have demonstrated a positive impact on 1-year survival in the prenatally diagnosed
group.7–9 Additionally, the quality of the prenatally raised diagnosis must be considered criti-
cally. Bensemlali et al. described a discordance between prenatal and postnatal diagnosis in 29%
of infants with a major impact on neonatal treatment in 7.7% of the babies. In autopsy findings
of intrauterine foetal deaths and terminated pregnancies, 8.5% of the foetal autopsies had a dif-
ferent diagnosis and 14.3% had major differences.6 Considering that, with regard to the termi-
nation of a pregnancy, every decision is irreversible and no error is correctable, the impact of an
exact prenatal diagnosis and professional counselling is exceptionally high.10

Consequently, prenatal counselling represents an essential component of the long-term
processing of and coping with CHDs.11–14 The positive benefits of a prenatally established diag-
nosis are offset by the dangers of parents being placed in a decision-making conflict by prenatal
knowledge of a cardiac defect and disclosure of the option of pregnancy termination. Therefore,
clinicians are forgoing a pivotal relationship with the families, and the quality of that relation-
ship and the memories will have lasting impact.15

The aim of this study is to evaluate the impact and long-term follow-up of interdisciplinary
prenatal consultation and diagnostics on parental decision-making in children with complex
CHDs. For this purpose, two questionnaires were developed in which affected parents could
report their experiences regarding their educational counselling interview.

Material and methods

This study was designed as a retrospective monocentric cohort study.
A database analysis was used to select pregnant women whose foetuses were prenatally diag-

nosed with a severe CHD. The analysis detected 425 women who were examined and counselled
between 2004 and 2018 in a specialised prenatal outpatient clinic with an affiliated paediatric
heart centre. Of the 425 women, 400 (94.1%) had continued the pregnancy and 25 (5.9%) had
terminated the pregnancy following diagnosis and counselling.

Only pregnancies with foetuses with CHDs requiring prompt therapy after birth were
included. Therefore, foetuses with isolated ventricular and/or atrial septal defects, moderate val-
vular obstruction, or regurgitation were excluded. All parents received at least one detailed,
multi-disciplinary diagnostic and prognostic consultation with a gynaecologist, paediatric
cardiologist, and paediatric cardiothoracic surgeon.

Ethical approval was provided by the medical faculty of the Rheinische Friedrich-Wilhelms-
Universität (351/18).

Questionnaire development

Two questionnaires were developed – one for women who carried the pregnancy to term (I) and
the other for women who terminated the pregnancy (II).

Both questionnaires were tested in advance on 10 subjects each. The questionnaires were sent
to the women bymail in December, 2018 with an enclosed prepaid return envelope to the medi-
cal practice. A letter of information about the aim of the study project was attached to the ques-
tionnaire. The women were asked to answer the questions together with their partner if the
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partner was present at the counselling session. No information on
the identity of the subjects was asked for, thereby ensuring the
anonymity of all results. All survey data collected are based on
the subjective statements of the parents interviewed. The inclusion
of return responses was completed in March, 2019.

The questions were divided into three categories:

a) Impact and perception of the counselling situation,
b) Option of indicated termination of pregnancy, and
c) Current health status of the child and quality of life.

All data collected, including diagnoses, are based on subjective
statements of the parents interviewed.

Statistics

To analyse the end points, the absolute and relative frequencies of
responses were first presented descriptively. For this and further
analyses, response categories could be categorised, depending on
the distribution of frequencies.

Additionally, individual groups with regard to different CHDs
were compared with respect to their responses on the basis of abso-
lute and relative frequencies.

Hypothesis testing was two-sided by Pearson’s Chi-squared
test, and a p-value less than .05 was considered significant.

Results

The response rates were 45% (178 of 400) for Questionnaire I and
28% (7 of 25) for Questionnaire II, with an overall response rate of
44% (185 of 425).

The cardiac abnormalities and other characteristics of the foe-
tuses and responses of the women who underwent abortion are
presented in Table 1. All seven women who opted for abortions
reported that they were satisfied with the counselling they received.

Because of the high difference in the number of subjects, a direct
comparison of the two groups was not possible. Therefore, the fol-
lowing statistical analysis focused on the responses of the women
who had continued their pregnancy after diagnosis of a severe
CHD of the foetus (Questionnaire I).

Isolated heart defects were present in 78% of the children, addi-
tional organ malformations existed in 10%, and 7% of the children
had chromosomal aberrations.

Hypoplastic left heart syndrome was the most common heart
defect, accounting for 40% of cases (72 of 178). The further distri-
bution of the included heart defects was as follows: tetralogy of
Fallot (23 of 178), transposition of great arteries (18 of 178),

pulmonary atresia with hypoplastic right ventricle (17 of 178),
atrioventricular septal defect (16 of 178), aortic stenosis (12 of
178), common arterial trunk (3 of 178), and Ebstein’s anomaly
(2 of 178). A total of 8% of the children had a complex CHD
(15 of 178).

In 80% of all cases, the prenatal and postnatal diagnosis and
prognosis coincided, with 12% of children faring worse than
expected after birth and 7% faring better. A total of 77% of children
are doing well today either with or without continuous therapy.
Only 7.3% of the children (13 of 178) live with a limited quality
of life today, according to their parents’ assessment, while 27 chil-
dren (15%) have died since birth.

For 73% of the respondents, the examination and counselling
had an important or decisive influence on their subsequent deci-
sion. A total of 95% of the parents said they felt the quality was
good or very good. Joint consultation with paediatric cardiologists
and gynaecologists was also rated positively by 87% of the respon-
dents. Regarding prognosis and assessment, it was reported in one-
quarter of the cases that there were different assessments among
the different specialists. The assessment as well as the recommen-
dation to terminate the pregnancy did not tend to differ between
the professional groups. The possibility of an abortion was dis-
cussed with 37% of the respondents, and 22% of them said they
found it outrageous or highly distressing. In retrospect, four
women said they regretted not having been asked explicitly about
the possibility of terminating the pregnancy. Of all respondents,
one woman said that, in retrospect, she would have made a differ-
ent decision regarding continuation of the pregnancy.

A comparison of maternal responses, differentiated by children
with a hypoplastic left heart syndrome and by children with all
other heart defects, is presented in Table 2. Here, it is noticeable
that in the hypoplastic left heart syndrome cohort, termination
of pregnancy was discussed significantly more often than with
the other groups of CHDs. While the accuracy of prenatal and
postnatal diagnosis in the hypoplastic left heart syndrome group
did not differ significantly from that of the other heart defects,
there were significant differences in the assessment and prognosis
of paediatric cardiologists and prenatal diagnosticians.

A total of 94% of women said they would opt for prenatal diag-
nostics in a future pregnancy, while more than 60% replied that
they would want to know about any abnormality. Prospectively,
7 of the 178 (4%) women would make a different decision regard-
ing abortion in another pregnancy than they did in the past. A total
of 11% (3 of 27) of the mothers whose children later died said they
would terminate their pregnancy in case of a similar CHD in a
future pregnancy.

Table 1. Fetal and maternal characteristics of terminated pregnancies

CHD
Additional
malformations

Chromosomal
disorders

Influence of counselling on
decision-making

Sufficiently informed
(subjective) Would you decide like this again?

d-TGA No No Important Yes Indifferent

d-TGA Yes No Important Yes Yes

TOF No Yes Important Yes Yes

TOF No No Decisive No Yes

CAT No No Partial Yes Not answered

HLHS No No Important Yes Indifferent

Complex No No Partial Yes Yes

d-TGA= dextro-Transposition of the great arteries; TOF= Tetralogy of fallot; CAT= Common arterial trunc; HLHS = Hypoplastic left heart syndrome.
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When asked what advice they would give to other affected
parents today, almost all respondents recommended that they
obtain as much information as possible and, if necessary, seek a
second opinion.

Discussion

The present survey captures a large cohort of pregnant women
with children with complex CHDs who received interdisciplinary
consultation. The vast majority of women found these consulta-
tions to be positive and helpful in the decision-making process.
Women’s satisfaction with the counselling was independent of
the severity of their child’s heart defect and the subsequent quality
of life.

In a review of the importance of prenatal parental counselling in
congenital malformations, Marokakis et al. reported that counsel-
ling helped reduce parental worries.16 In a qualitative interview
study of affected parents, Harris et al. underlined the impact of
facing and dealing with parental uncertainties and their coping
strategies. Envisioning best-case and worst-case scenarios sup-
ported by precise medical information can help parents identify
their individual paths. It is pointed out that palliative care plan-
ning, with its coping strategies, can be used comparatively to learn
how to better deal with uncertainties.17 This approach is improved
by Hancock et al., who emphasise the importance of early palliative
care planning and counselling to reduce anxiety in parents of foe-
tuses with single-ventricle CHDs.18 This is in contrast to interviews
with affected couples by Bratt et al., where reduced postnatal
parental coherence and satisfaction were observed after prenatal
diagnosis of a CHD compared to those with a postnatal diagnosis.19

The multi-disciplinary approach is also crucial to parental feel-
ings of having received a comprehensive consultation. By including
experts of the different disciplines involved, parents receive advice
with a high level of expertise and assessments from a variety of per-
spectives. This is essential for the acceptance and understanding of
the individual cardiac defect and the following procedures. In the
present study, the agreement regarding the assessment of progno-
sis between paediatric cardiologists and gynaecologists was very
high at 75%. This kind of professional consistency conveys security
and increases parental trust. Only parents of children with hypo-
plastic left heart syndrome reported more frequent differences in
assessment between paediatric cardiologists and prenatal diagnos-
ticians regarding the postnatal prognosis of their child compared to
the overall cohort. However, there was neither a tendency in one

direction nor in the other. This result perhaps illustrates the gen-
eral uncertainty and subjectivity in the assessment of the prognosis
of children with this special and severe CHD. As also described in
the literature, a major factor in a retrospective positive evaluation
of prenatal counselling might be a high concordance of prenatal
and postnatal diagnosis and, moreover, prenatal prognosis and
postnatal clinical development.20

In the cohort presented, there was an extremely low rate of
pregnancy termination. Only 5.9% of the women surveyed had
decided to terminate their pregnancy after receiving extended pre-
natal diagnosis and counselling. Abortion rates of approximately
30–50% have been described in the literature after prenatal diag-
nosis of a severe CHD.21–23 In a comparative study, Vincenti et al.
found that whether the diagnosis of a CHD was made prenatal or
postnatal had no effect on infant survival, but it did have a signifi-
cant impact on termination rates.9 The influence of prenatal
diagnosis on pregnancy termination is also demonstrated in the
epidemiologic work of Lytzen, where there was an increase in med-
ically indicated abortions from 0.6 to 39% for a severe CHD over
the past 17 years in Denmark. Concurrently, the incidence of
live-born children with a CHD decreased significantly.22

According tomany studies, the significant factors that influence
the decision for or against abortion are diverse. In addition to the
severity of the heart defect and gestational age, religious, ethical
and personal values have a powerful influence on parental deci-
sion-making.23,24 In countries with restrictive abortion regulations,
the principle of non-directive prenatal counselling based on free
decision-making, therefore, cannot take place. By removing abor-
tion as an option, prenatal diagnostics has a completely different
impetus, serving mainly as a diagnostic purpose. Conversely,
decision-making is reduced to postnatal therapy management –
compassionate care versus intensive care.

In the survey presented here, only 37% of the respondents
actively discussed the option of termination of pregnancy during
their counselling interviews. Only four women stated afterwards
that they would have preferred discussing this option during preg-
nancy. In contrast, of the patients who were confronted with the
possibility of termination of pregnancy, 22% expressed that
addressing this option had been threatening and upsetting to them.
A study by Hilton-Kamm et al. assessed how sensitively the discus-
sion of the termination of a pregnancy is perceived, finding that a
high percentage of parents feel pressured regarding abortion.11 In a
survey of 841 affected parents, Hilton-Kamm highlighted the par-
ticular influence of the way in which information is conveyed on

Table 2. Comparison between parental perceptions: children with HLHS versus children with other CHD

Total
N= 178

Others*
N= 106

HLHS
N= 72

Others versus HLHS
P

Satisfied with the quality of counselling 168/177 (95%) 101/105 (96%) 67/72 (73%) 0,26

Concordance of prenatal and postnatal diagnosis
and prognosis

143/178 (80%) 89/106 (84%) 54/72 (75%) 0,14

Different assessment of Gynaecologists and
Cardiologists/Surgeons

45/178 (25%) 18/105 (17%) 27/72 (38%) 0,003

Good quality of life today 137/177 (77%) 88/104 (85%) 49/72 (68%) 0,006

Important influence of counselling on decision-making 131/178 (73%) 79/106 (75%) 52/72 (72%) 0,55

Addressing the issue of termination of pregnancy 63/172 (37%) 30/104 (29%) 33/68 (49%) 0,013

“I would decide differently today” 1/155 (0,7%) 1/96 (1%) 0/59 (0%) 0,42

*All heart defects except HLHS.
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the parents’ processing and, ultimately, their decision-making.13

Educational interviews are subjectively shaped by the personal
experiences of the consulting physician and, above all, the in-house
results in treatment, as found by Kon et al. in a multi-centre
study.25 What is remarkable in the results of this study is that
although women who were pregnant with foetuses having hypo-
plastic left heart syndrome were significantly more likely to discuss
termination of their pregnancy, the average rate of termination did
not increase in this group.

The fact that only 4% of the women would decide differently
about continuing with a repeat pregnancy if their child had a com-
plex CHD is certainly an expression of the positive postnatal
outcome and care of the children at the heart centre. More than
two-thirds of the respondents stated that their child had a good
quality of life. Although the quality of life of children with hypo-
plastic left heart syndrome was described as significantly lower
compared to that found with other heart defects, it was also
remarkably high here at 68%. These results underlie the findings
of Ernst et al., who emphasise that bio-psychological factors and
parental stress can have a greater impact on their children’s quality
of life than the severity of the disease.26

In contrast to this, 29% of the women interviewed who had ter-
minated their pregnancy after prenatal diagnosis of a CHD stated
that they doubted their decision in retrospect, although they were
fully satisfied with the quality of the consultation. A correlation
between termination of pregnancy and the severity of the heart
defect or additional malformations was not apparent.

The presented study is limited by its non-standardised design
and its low response rate. Since a significant number of women
in the cohort did not take part in this study, a bias towards more
satisfied subjects cannot be excluded.

Tomaintain anonymity, no personal data were collected for this
sensitive subject area. Therefore, no further analyses were possible
with regard to the influence of socio-demographic factors on the
perception and evaluation of counselling.

Furthermore, the significantly lower rate of terminated preg-
nancies in the present cohort compared to the literature might
be biased. Since the counselling took place at a large, renowned
heart centre, a pre-selection of affected parents could be assumed
in advance. The fact that multi-disciplinary counselling that
includes cardiac surgeons can influence the termination rate of
pregnancies, particularly in the case of univentricular heart defects,
has recently been described.27

Even if the small number of cases prohibits a representative
statement, it can be postulated that the decision to terminate or
continue the pregnancy after prenatal diagnosis of a CHD depends
only partly on the severity of the expected clinical picture. It seems
that personal values, individual perceptions of quality of life, and
social and financial resources appear to have an important influ-
ence on decision-making. This emphasises the special importance
and responsibility of prenatal counselling and demonstrates the
need for multi-professional support of affected couples. In this
context, medical and psychosocial counselling and care play an
important role. Further studies, especially designed as multi-centre
standardised questionnaires, are needed to evaluate the influence
of prenatal counselling on the decision-making of parents after
the diagnosis of a severe CHD. In addition to the individual values
and biographies of the parents, the special educational behaviour of
the physicians as well as the therapeutic success rate of the coop-
erating heart centre should be in focus as influencing factors to be
investigated.

Summary

The results of this survey of affected women indicate that prenatal
counselling is of significant importance for parents of childrenwith
a CHD. Considering the below-average rate of abortions, it can be
assumed that the high level of reputation at the centre and the set-
ting of the counselling had a significant influence on parental
decision-making. Additionally, a high concordance between pre-
natal and postnatal diagnosis among experts from different
specialties and a good quality of life of the affected children might
be reflected in the high level of retrospective satisfaction with pre-
natal counselling among the parents who took part in this study.
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