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Introduction

Effective parental counseling for prenatal congenital heart 
disease (CHD) is one of the main tasks for fetal cardiologists 
or maternal-fetal medicine (MFM) specialists after 
diagnosing CHD in the fetus. It has been shown to be a 
complex and multidimensional process with multiple factors 
affecting counseling success (1-3). In contrast relatively 

little research has been undertaken in this field (4). This 
is even more compelling as it is known that experiencing 
a diagnosis of CHD in the fetus is extremely stressful for 
parents leading to increased state anxiety and depression 
in a subset of mothers (5). Furthermore, increased 
maternal stress may affect fetal and child outcomes in 
terms of alterations in growth and/or neurocognitive 
development. Elevations of maternal cortisol levels due to 
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stress may influence fetal development (6-11). Even though 
guidelines from different international associations exist, 
there still seems to be a need for improvement (12-17). 
Identifying modifiers for effective counseling is therefore 
worthy of exploration. Different parental needs have been 
specified and questionnaires have been published assessing 
effectiveness of counseling (1-3,13,14). Prenatal diagnosis of 
CHD in the unborn child is undoubtedly a traumatic event 
for parents which may influence their emotions significantly 
and finally also their decision-making depending on the 
cardiac as well as potential extra-cardiac diagnoses (5,18). 

This article provides an updated literature review 
outlining the different recommendations by medical 
societies. We present results of studies evaluating counseling 
in this setting. Furthermore, we demonstrate our approach 
of assessing success of parental counseling for fetal CHD. 
Finally, we propose a setting of how to optimize counseling 
based on the current literature and our own data. 

Recommendations by international societies

Different international medical societies have published 
on counseling after diagnosis of fetal CHD. The American 
Heart Association (AHA) has published a scientific 
statement on diagnosis and treatment of fetal cardiac 
disease (4). The Association for European Paediatric 
and Congenital Cardiology (AEPC) has issued specific 
recommendations for the practice of fetal cardiology (19).  
Finally, the International Society of Ultrasound in 
Obstetrics & Gynecology (ISUOG) has made some 
very important statements on the association between 
neurodevelopmental delay and CHD and its impact on 
prenatal counseling (20,21). 

In general, parents should be counseled shortly after 
the fetal echocardiogram. Counselors may use diagrams 
of the diagnosed CHD, hand drawings, models, or online 
material to explain the heart disease and therapeutic 
options. Accordingly, a truthful picture of the prognosis, 
including long-term issues and re-operation rates need 
to be provided (4). The AEPC has stated that a pediatric 
cardiologist always must be involved, which firstly appears 
to be superfluous as logical (19). However, this is often 
not routinely performed in many European countries, as 
there are no strict recommendations by national societies. 
In our experience counseling in conjunction with an MFM 
specialist is extremely helpful and increases the quality 
of fetal care. Furthermore, the AEPC suggests moving 
parents into a separate counseling room to provide a quite 

setting. Afterwards, appropriate appointments for follow-
up visits, or where applicable, to see other personnel such as 
geneticists, neonatologists and cardiac surgeons, need to be 
arranged.

ISUOG has focused on the important topic of 
neurodevelopmental issues of children diagnosed with 
CHD. It is proposed to state that the majority of neonates 
will do well. However, some will have neurological 
problems in the long-term, but the exact degree of 
neurodevelopmental delay cannot be predicted prenatally. 
Children with univentricular heart disease, e.g., Hypoplastic 
Left Heart Syndrome (HLHS), are at increased risk of 
neurodevelopmental delay, which always needs to be 
mentioned during counseling (20,21). However, with co-
morbidities such as genetic anomalies the risk may even be 
higher. 

In case of additional extra-cardiac anomalies or genetic 
syndromes the potential effect on treatment and prognosis 
needs to be delineated to the parents. 

Potential diagnostic limitations must be discussed with 
parents. These may occur due to an unfavorable fetal 
position, maternal habitus, oligo- or polyhydramnios, or 
gestational age. 

Finally, delivery, immediate postnatal management and 
expected treatment in the long-term need to be depicted. 

 

Identified parental needs for counseling 

Parental needs often differ from what specialists provide 
during counseling. In particular the child´s quality of life as 
topic seems underrepresented, but also potential future life-
time surgeries and exercise limitations (12). Parents often 
are overburdened by complex anatomical details provided. 
They are more interested in their child´s future functional 
outcome (13,16). 

After initial counseling, written information is valued 
by parents (14). While one group could show that repeated 
counseling sessions seem useful, others could not prove this 
finding, indicating that quality—not quantity—seems more 
important (2,14). A separate counseling room to ensure 
a quite surrounding has been shown to be beneficial to 
achieve effective counseling, which should be uninterrupted 
and of adequate duration (2,3). The value of internet-based 
information platforms is controversially discussed. While 
undoubtedly high-quality web-pages of e.g., Pediatric Heart 
Centers are reliable information sources, unfiltered online-
data are often misleading (2,3,13,14).

It further has been shown that parents do not want to 
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wait—from their point of view unreasonably long—to see 
a specialist to confirm or exclude a suspected CHD in the 
fetus (14).

Parents prefer to be counseled in their native language (14).  
The effect of not being counseled in the native language has 
been shown by our group in terms of affecting negatively e.g. 
Transfer of Medical Knowledge, even if parental language 
skills are only mildly impaired (2,3). 

Very importantly one group has shown that parents who 
opted for termination of pregnancy (TOP) indicated that 
there generally is a lack of information on this option (13). 

Finally, parents often need further support during 
pregnancy, e.g., by psychologists or social workers (2,3,13).

Parental emotional reactions after diagnosis of 
fetal CHD 

In particular mothers show signs of stress, depression 
and anxiety after a diagnosis of CHD in the unborn 
chi ld  (5).  This  is  supported by data of  postnatal 
evaluation of parents (22). But fathers are significantly 
affected as well (23). In contrast to the mothers, they 
often seek support from work environment. Mothers 
seem to benefit more from hospital-based resources. 
Healthy relationships between partners and existing coping 
strategies have been shown to be beneficial in the long-
term. Psychological support may be crucial. Structured 
information on support systems, such as home-care services, 
should always be provided, e.g., by social workers already 
during hospital stay (23). 

Extra-cardiac diagnoses and genetic aspects

In case of fetal CHD it is mandatory to examine the 
fetus for associated extra-cardiac malformations and asses 
the risk for genetic variations. Possible associated extra-
cardiac malformations may include many organ systems: 
renal (agenesis, dysplasia) and gastrointestinal disease 
(Figure 1), abdominal wall defects (Figure 2), spine defects, 
and more (24). Suspected extra-cardiac malformations 
make it necessary to get a thorough overall view of the 
fetus. Counseling will then become challenging in an 
interdisciplinary setting where perinatal, neonatal and 
cardiac issues need to be considered. Associated genetic 
diseases include numerical chromosomal abnormalities, 
single gene disorders and genetic syndromes. The risk for 
additional genetic diseases is highly dependent on the type 
of CHD and varies from under 1% in simple Transposition 
of the Great Arteries up to 65% in Atrioventricular septal 
defects (25). Besides the typical numerical chromosomal 
abnormalities (Trisomy 13, 18 and 21) there are single 
gene disorders like Noonan syndrome with a prevalence 
of 1:1,000 or more rare constellations like Holt-Oram and 
Alagille syndrome. Especially in CHD with conotruncal 
anomalies counseling should include the microdeletion 
syndrome DiGeorge/22q11, which has a wide clinical 

Figure 1 Typical ultrasound finding in duodenal atresia (“double 
bubble”), with a dilated stomach and proximal duodenum. High 
association with trisomy 21.

Figure 2 Small omphalocele with mainly fetal bowel (1.8×2.3 cm2). 
In combination with CHD is a small omphalocele suspicious of 
trisomy 18. CHD, congenital heart disease.
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variety and needs multidisciplinary counseling. 

Ethical issues 

Parental counseling should be conducted as close as 
possible after a first suspicion of fetal CHD. This has to be 
conducted by a specialist with significant experience in fetal 
hemodynamics, potential in-utero progression of CHD, 
immediate postnatal treatment, long-term aspects and 
potential sequelae ideally up to the young adult age.

Parental counseling for fetal CHD is a particular 
sensitive area where only experienced specialists should 
conduct at least the first conversations with the parents. 
The inexperienced trainee should be supervised (19). 

Most professionals advocate non-directive counseling. 
It is very important not to impose personal bias into the 
discussion (15). The goal of an optimal counseling session 
—or multiple sessions—is that parents make an informed 
choice, which is best for them and their family. This 
includes discussion of TOP according to the country´s 
legislation. The decision-making here is often affected by 
social, cultural and religious backgrounds.

Counseling for univentricular heart disease 

In case of a fetal diagnosis of e.g., HLHS (Figure 3), 

counseling may be even more demanding due to increased 
mortality and morbidity compared to other CHD. Existing 
treatment options need to be provided, their outcomes 
and long-term aspects. Long-term sequelae, in particular 
neurodevelopmental issues, need to be discussed much 
more than in cases diagnosed with milder forms of CHD. 
Extra-cardiac factors such as growth restriction, preterm 
delivery or genetic syndromes may even have a stronger 
impact on overall prognosis. Current surgical approaches 
and local outcomes, but also in other centers, need to 
be discussed openly so that parents can choose where to 
deliver. In case of UV heart physiology, in particular with 
a dominant right ventricle, psychological support seems 
therefore even more relevant. The aim of counseling is to 
support parents so they understand their options to make 
an informed choice. 

Fetal cardiac interventions (FCIs) and 
counseling

FCIs have been introduced into clinical practice without a 
trial. Therefore, indications are not based on randomized 
data, which makes counseling difficult. For other fetal 
therapies, such as endoscopic laser therapy for twin-to-
twin transfusion syndrome (TTTS), or intrauterine surgery 
for myelomeningocele, randomized studies have been 
performed and have led to modification of therapeutic 
approaches (26,27). FCI are mainly performed for 
semilunar valve disease, such as critical aortic stenosis with 
evolving HLHS (Figure 4), critical pulmonary stenosis/ 
pulmonary atresia with intact ventricular septum (Figure 5), 
and in HLHS with a restrictive Foramen ovale (Figure 6) 
(28-33). In experienced centers with dedicated teams—after 
an initial learning curve—a survival advantage and more 
biventricular repairs have been shown for critical aortic 
stenosis with evolving HLHS (29,33). However, there is a 
considerable risk for intrauterine death after the procedure, 
but also for preterm delivery (28,32). In summary these 
interventions are still controversially discussed. While 
large FCI centers believe in the benefit of the procedure, 
some argue that improved postnatal treatment strategies 
do not justify continuation of FCI programs with in single 
centers reported fetal loss rates of 32% after FCI (32). This 
supports the concept of centralization for rare diagnoses 
and fetal interventions. If a diagnosis of fetal CHD is made 
and FCI seems worthwhile, the above-mentioned aspects 
need to be taken into account while counseling parents and 
offering a prenatal cardiac intervention. 

Figure 3 Fetal echocardiogram (four-chamber view): Hypoplastic 
Left Heart Syndrome (HLHS); hypoplastic LV with signs of 
endocardial fibroelastosis (*, EFE). LV, left ventricle; RV, right 
ventricle.

RV

LV
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Model of assessing counseling success

To measure counseling success, our group used a validated 
questionnaire (1). It was developed by interdisciplinary 
cooperation (fetal and pediatric cardiologists, MFM 
specialists, sociologists), which we believe is extremely 
useful, not only to establish a research tool, but also for 

improving clinical services. Thus, we were able to cover not 
only medical, but also psychosocial and sociodemographic 
aspects comprehensively. Interdisciplinary concepts have 
been shown to be useful also in other medical specialties and 
have the potential of improving diagnostic and treatment 
strategies (34). In our studies involvement of social science 
has been proven to be extremely helpful as methodical 
expertise is very important to create, establish and validate 
research tools to cover a wide range of topics, and to analyze 
results comprehensively. For the questionnaire we used 
scaled and open questions, and asked for sociodemographic 
data. Assessment of counseling success as dependent variable 
was performed via five analytical dimensions: (I) “Transfer 
of Medical Knowledge”; (II) “Trust in Medical Staff”; (III) 
“Transparency Regarding the Treatment Process”; (IV) 
“Coping Resources”; (V) “Perceived Situational Control” 
(Figure 7). Questions on informational, temporal, spatial 
and social aspects were used as independent variables. 
Severity of CHD was graded and correlations calculated. 
We performed a multicenter national study, which seems 
unique for this topic (3). Some of our results add evidence 
to proposed guidelines from different associations (4,19).

An adequate length of counseling—neither too short nor 
too long, without interruptions, and in a separate counseling 
room seems important for parents. But also providing 
additional written or web-based information, the latter 
ideally available in different languages, seems helpful, as even 

Figure 5 Fetal echocardiogram: pulmonary atresia with intact ventricular septum (PAIVS). (A) Four chamber view: right ventricle (RV) 
hypertrophied, poor systolic function; *, tricuspid regurgitation (TR); <, Coronary fistula. (B) Short-axis view (dual mode): *, thickened 
and dysplastic pulmonary valve, doming in systole without opening. Tricuspid valve (TV) with severe TR. Retrograde perfusion of the 
pulmonary trunk (PA) via the Ductus arteriosus (DA).

Figure 4 Fetal echocardiogram (four-chamber view): critical aortic 
stenosis: dilated left ventricle (LV) with severe LV dysfunction.  
*, thickened and dysplastic aortic valve. 

LV

RV LV

A

PATV TR
PA

DA DA
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subtle parental language difficulties have a negative impact on 
overall counseling success and on all analytical dimensions.

Counseling by cardiologists seems essential, as in 
particular for complex CHD counseling success was 
impaired for selected dimensions. 

Counseling success for parental “Perceived Situational 
Control” was further frequently impaired, showing that—
even if offered on a regular basis—improved strategies for 
psychological support seem necessary. 

Our approach may serve as paradigm to assess center 
specific performance, and to identify potential shortcomings 
in local programs, with the aim to improve services. 

Summary 

Complexity of parental counseling for fetal CHD differs 

Figure 6 Fetal echocardiogram (four-chamber view): hypoplastic 
left heart syndrome (HLHS). Restrictive Foramen ovale (*, FO), 
and dilated pulmonary veins (>).

RV

LV

Figure 7 Model of assessing Counseling Success for fetal CHD. Overall counseling success may be assessed by five analytical dimensions: 1, 
“Transfer of Medical Knowledge”; 2, “Trust in Medical Staff”; 3, “Transparency Regarding the Treatment Process”; 4, “Coping Resources”; 5, 
“Perceived Situational Control”. Modifiers of counseling success in the dimensions and of overall counseling success are shown in the yellow 
circles and blue rectangles. 
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from case to case (Figures 8,9). It firstly may depend on 
the complexity of diagnosed heart defects, with variable 
postnatal outcomes (Figure 10), but also on potential 
extra-cardiac anomalies. Importantly, differing parental 
prerequisites and the consultants’ skills are further modifiers 
of counseling success. Parental needs may result from 
educational, religious, cultural, and ethnic backgrounds. All 
this possibly affects effectiveness of counseling significantly, 
but also parental decision-making. The specialists need to 
be aware of these effects. 

As there are rarely standards among tertiary Centers we 
recommend the following approach that may be considered 
useful to optimize a setting for counseling for fetal CHD. 

Counseling by a specialist should always be offered 
shortly after the echocardiogram in a designated room. 
Interruptions should be avoided. Starting with open 
questions may be useful (e.g., “What do you understand so 
far regarding the cardiac diagnosis?”). Generally usage of 

easy and understandable terms is recommended to explain 
the CHD, treatment and prognostic aspects. Diagrams 
(printed or online) are usually helpful, also to compare 
findings with a normal heart for better understanding. Any 
diagnostic or therapeutic limitations must be outlined. The 
parents’ understanding needs to be judged on a continuous 
basis during the conversation. If the counselor notices signs 
of uncertainty, counseling needs to be adapted accordingly. 
Also subtle language difficulties must be noted to offer 
timely counseling with an interpreter. 

It may be useful to structure counseling sessions in two 
parts with a break in between. Whereas in part one, mainly 
medical information is transferred by the professionals, in 
part two primarily questions raised by the parents should 
be addressed. They should be encouraged to express 
their uncertainties, sorrows and fears. The break enables 
the parents to discuss in between and process the given 
information. 

Finally written information and links to appropriate 
websites (ideally available in the parents’ native language) 
should be provided. Follow-up appointments, also to 
see, e.g., geneticists, cardiac surgeons, or others such 
as psychologists, need to be arranged depending on the 
diagnoses and parental wishes. Contact data of cardiac 
specialist nurses, support-groups, or parents’ associations 
should further be offered. This approach should also aid to 
preserve long-term psychological health of parents. 

Conclusions

P a r e n t a l  c o u n s e l i n g  f o r  f e t a l  h e a r t  d e f e c t s  i s 
multidimensional, and requires significant expertise. 

Figure 8 Muscular ventricular septal defect (*).

Figure 9 Ectopia cordis (arrows).
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This includes not only experience in fetal and pediatric 
cardiology regarding the in-utero physiology and potential 
progression of CHD, immediate postnatal treatment, long-
term aspects and sequelae up to the young adult age, but 
also communicative skills. Generally, a structured approach 
may lead to more effective counseling. However, in addition 
specific training to improve communication skills should be 
implemented on a regular basis. Interdisciplinary concepts 
have been proven to be extremely useful not only for 
research purposes but also to improve medical services such 
as fetal cardiac care programs. Different studies including 
our own investigations add further evidence to published 
guidelines by different international societies. Combined, 
these data offer valuable strategies to improve local services. 
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