Anales de Pediatria 100 (2024) 115-122

anales‘ -pediatria

www.analesdepediatria.org

ORIGINAL ARTICLE

Check for
updates

Neonates with a prenatal diagnosis of hydrops fetalis:
A 10-year experience in a tertiary care center

Miriam Morey-Olivé®*, Carlota Marin Cérdoba?, Fatima Camba Longueira®,
Carlota Rod6 Rodriguez©, Silvia Arévalo Martinez®, Nerea Maiz®,
Alicia Montaner-Ramoén®

a Servicio de Pediatria, Hospital Universitari Vall D’Hebron, Barcelona, Spain
b Servicio de Neonatologia, Hospital Universitari Vall D’Hebron, Barcelona, Spain
¢ Servicio de Ginecologia y Obstetricia, Hospital Universitari Vall D’Hebron, Barcelona, Spain

Received 18 September 2023; accepted 11 December 2023
Available online 1 February 2024

KEYWORDS Abstract
Hydrops fetalis; Introduction: Hydrops fetalis (HF) is a rare condition with a high mortality. This study analysed

the obstetric and perinatal outcomes of antenatally diagnosed HF according to its aetiology and

Prenatal diagnosis; - ' ]

Neonatology; the possibility of intrauterine treatment (IUT).

Fetal therapies; Patients and methods: We carried out a retrospective review of the health records of 164 preg-

Obstetrics ’ nant women with a prenatal diagnosis of HF in a tertiary care centre between 2011-2021. We
analysed prenatal interventions, clinical findings, aetiologies and obstetric and live-born infant
outcomes.

Results: Aninvasive prenatal study had been performed in 79.3% cases. The most common aeti-
ologies were genetic disorders (31%), TORCH and parvovirus B19 infections (9.7%) and structural
heart diseases (9.1%). Intrauterine treatment was performed in 25.6%, and 74.4% of pregnancies
were terminated. Pregnancies with a prenatal diagnosis of genetic or chromosomal disorders
had higher rates of elective termination compared to other aetiologies (P < .01). Among all preg-
nancies, only 25.6% resulted in live births (LBs), most of them preterm. Perinatal and 1-year
survival rates were higher in the group that received IUT (P < .001). Among the LBs, structural
heart diseases had the worst survival rates, while the aetiology with the best outcomes was
tachyarrhythmia. Survival at 1 year of life among those born alive was 70%, but 58.6% of these
infants had significant morbidity at discharge.

Conclusions: Despite advances in the management of FH, the poor obstetric prognosis, perinatal
mortality and morbidity of survivors is still significant. These data are important for the purpose
of counselling families when HF is diagnosed antenatally.
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Resumen

Introduccion: El hidrops fetal (HF) es una condicion rara con una alta mortalidad. Este estudio
analiza la evolucion obstétrica y perinatal de los diagnosticos prenatales de HF, relacionandola
con la etiologia y el tratamiento intrauterino (TIU) recibido.

Pacientes y métodos: Se revisaron 164 gestantes con diagnostico prenatal de HF entre 2011 y
2021. Se registraron intervenciones prenatales, hallazgos clinicos, etiologias y resultados de los
recién nacidos vivos.

Resultados: Se realizé estudio invasivo prenatal en 79,3% de pacientes. Las etiologias may-
oritarias fueron alteraciones genéticas (31%), infecciones TORCH y por parvovirus B19 (9,7%)
y cardiopatias estructurales (9,1%). En 25,6% se realizé TIU y entre todas las gestaciones un
74,4% fueron interrumpidas. Las alteraciones genéticas tuvieron tasas mas altas de interrup-
cion legal del embarazo respecto a otras etiologias (p <0,01). Del total, solo nacieron un 25,6%
de los fetos, la mayoria pretérmino. Aquellos que recibieron TIU gozaron de mayores tasas de
supervivencia perinatal y al ano de vida (p<0,001). De entre aquellos nacimientos, las car-
diopatias estructurales presentaron las peores tasas de supervivencia mientras que las causas
con mejor pronostico fueron las taquiarritmias. La supervivencia al aio de vida entre aquellos
recién nacidos vivos fue del 70% pero el 58,6% asocié morbilidad significativa al alta.
Conclusiones: A pesar de los avances en el manejo del HF, el mal pronodstico obstétrico, la
mortalidad perinatal y la morbilidad de los supervivientes siguen siendo significativos. Estos
datos son importantes para asesorar a las familias que reciben un diagnéstico prenatal de HF.
© 2023 Asociacion Espaiola de Pediatria. Publicado por Elsevier Espafna, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introduction

Hydrops fetalis (HF) is an infrequent foetal disease. Depend-
ing on its pathophysiology, there are two types of HF:
immune HF and non-immune HF (NIHF), the latter of which
may be secondary to multiple structural or physiologi-
cal abnormalities. Due to the generalised use of anti-D
gamma globulin prophylaxis, nearly 90% of cases diagnosed
at present have a non-immune aetiology, with an approxi-
mate prevalence of 1/1700 to 1/3000 pregnancies.’?

It is a severe disease with a poor prognosis, with a
reported perinatal mortality that ranges between 50% and
98%.3-> The prenatal and neonatal prognosis, however, vary
depending on the underlying aetiology, the possibility of ini-
tiating intrauterine treatment, the gestational age at the
time of diagnosis and the severity of HF.

Some authors have attempted to describe the prena-
tal and postnatal prognosis of antenatally diagnosed HF
based on the underlying aetiology,®® but there is scarce
evidence analysing the prognosis of HF overall and based
on the possibility of providing IUT. Similarly, few studies
have assessed long-term survival in infants product of such
pregnancies. Knowing the foetal prognosis and neonatal out-
comes depending on the underlying aetiology is essential in
order to counsel families in the event of a diagnosis of HF.

In consequence, the objective of our study was to analyse
medium- and long-term obstetric and perinatal outcomes
for pregnancies with an antenatal diagnosis of HF, with an
immune or non-immune aetiology, in our hospital, and their
association with the aetiology of HF and the delivered IUT.

We also sought to identify prenatal and perinatal outcome
predictors that could be useful for antenatal counselling.

Material and methods

We conducted a retrospective observational study in preg-
nant women that received a prenatal diagnosis of HF
between January 1, 2011 and December 31, 2021 who
received prenatal and postnatal care at our hospital.

The sample included the pregnancies with a prenatal
diagnosis of HF and the live neonates product of these preg-
nancies if the prenatal and postnatal care was delivered at
our hospital during the study period, whether the infants
had hydrops at the time of birth or not.

We excluded newborns for whom the data were incom-
plete due to transfer to a different facility in the prenatal or
postnatal period. We also excluded pregnant women with an
isolated diagnosis of ascites, pleural effusion or hydrothorax
that did not meet the criteria for HF.

Hydrops fetalis was defined as the detection on the foetal
ultrasound examination of subcutaneous oedema associated
with effusion in a serous cavity or an abnormal fluid collec-
tion in two or more serous cavities (pericardium, pleura or
peritoneum).

We defined intrauterine treatment (IUT) as any medi-
cal or surgical intervention performed during pregnancy
with the aim of treating the underlying cause of hydrops
or ameliorate its impact on the foetus. The definition
comprehended pharmacological treatment (eg antiarrhyth-
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Table 1  Genetic changes identified in the total cohort.

Genetic abnormality and associated disease

S

Chromosomal disorders Trisomy 21
Trisomy 18

Trisomy 13

Monosomy X (Turner syndrome)

Noonan syndrome (RIT1 in 3, PTPN11in 1)

Homozygous change in SEC23B gene (congenital Dyserythropoietic anaemia type Il
Mucopolysaccharidosis type VI

Niemann-Pick disease (NPCT1)

Homozygous change in PIEZO1 gene (lymphatic dysplasia)

Changes in FOXC2 gene (associated with lymphoedema)

Sialidosis type | (change in NEUT in 6p21)

Microdeletion in 5p15.33 and duplication in 5934935

Deletion in 3g21.1-q21.3 chromosome region (VUS)

FLT4 change (associated with cardiac and lymphatic abnormalities)

Pathogenic genetic changes
and variants of unknown
significance (VUS)

MLCT1 carrier

Change in GJC2 gene (Milroy disease)
Change in MYH11 gene (VUS)

oo

~
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mic medication), transfusion of blood products, foetoscopic
procedures (such as laser coagulation of placental anasto-
moses or serous cavity aspiration and drainage) as well as
foetal surgery. The aetiologies that can be treated medically
are foetal tachyarrhythmias and anaemias. Laser photo-
coagulation or umbilical cord occlusion was performed in
monochorionic pregnancies that meet the criteria for severe
twin-twin transfusion syndrome with significant impact on
one of the foetuses. Foetal surgery was contemplated in the
case of malformations or tumours that could benefit from
IUT, and palliative treatment of HF consisted of placement
of drainage lines or aspiration of cavities in foetuses in cases
in which the fluid accumulation had a significant impact on
the foetus.

Neonatal death was defined as death between 0 and
28 days post birth. We defined morbidity as any signif-
icant disease, sequela or impairment beyond 1year post
birth. The definition of cardiac morbidity included chronic
heart failure, haemodynamically significant structural heart
disease, arrhythmia requiring prescription of pharmacologi-
cal treatment or electrophysiology procedures at discharge
or pulmonary hypertension at the time of discharge. The
definition of neurologic morbidity included psychomotor
delay, moderate to severe motor impairment, hearing loss,
blindness, attention-deficit hyperactivity disorder, language
disorder, dysphagia or epilepsy. Lastly, the definition of
nephrological morbidity included hypertension requiring
pharmacological treatment and chronic kidney disease. The
followup after discharge took place within the period under
study, lasting between 1 and 10 years.

We reviewed the health records of each patient through
the electronic health record system of the hospital, col-
lecting obstetric data (maternal characteristics, trimester
at diagnosis, ultrasound findings, indication for and type
of invasive prenatal test, cause of HF, detected genetic
changes, need of IUT), data about the birth (gestational
age at birth, birth weight, presence of hydrops at birth,
characteristics of the delivery and type of resuscitation
required, need of cavity drainage and need of admission in

the neonatal intensive care unit [NICU]) and data on neona-
tal outcomes (type and duration of respiratory support, need
of cavity drainage, parenteral nutrition or dialysis, length of
stay in the NICU, comorbidities in the medium and long term,
death and timing of death in days post birth).

All the information was collected in a database built
with the software SPSS, version 25.0. We made an initial
descriptive analysis to determine the frequencies, measures
of central tendency and measures of dispersion. In the infer-
ential analysis, we used different tests depending on the
nature of the variables (x? test, Fisher exact test, Student
t-test, Mann-Whitney U de Mann-Whitney). We considered P
values of less than .05 statistically significant.

The study was approved by the research ethics commit-
tee of the hospital (PR[AMI] 46/2023).

Results
Prenatal course

During the 10-year period, the hospital managed 164 preg-
nant women with an antenatal diagnosis of HF. Nine (5.5%)
were lost to followup at the end of the pregnancy due to
transfer to other centres.

Fig. 1 presents a flow diagram of the diagnosis, treatment
and outcomes of the patients included in the sample.

In most pregnancies, genetic testing was performed ante-
natally (76.8%), and it the rest it was not conducted on
account of miscarriage or the decision to terminate the preg-
nancy. Overall, genetic changes were detected in 67 patients
(40.8%) (Table 1), in some cases after birth, or even after the
death of the patient.

The percentage of elective termination of pregnancy
(ETP) was significantly greater in women who had received
an antenatal diagnosis of genetic abnormalities compared to
those who had not received it (62.3% vs 39.7%; P = .015). In
total, 79 pregnancies ended due to ETP (48.2%) and 34 due
to miscarriage (20.7%). Of the patients with a prenatal diag-
nosis of HF, 25.6% were born alive (n=42), of whom one died
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Prenatal diagnosis
of hydrops fetalis

i

1st trimester
n =38 (23.2%)

2nd trimester
n =91 (55.4%)
|

3rdt trimester
n =34 (20.7%)
I}

Prenatal genetic

abnormality
(n=61%,37.2%) Prenatal genetic
*Postnatal genetic testing
diagnosis (n =6) (n= 126; 76.8%,
Total: n = 67

No
n= 22 (74.4%)

——

[ 1

Mlscarrlgge Losses I_.|ve
or elective n=4 births
termination of (n= 16;13.1%)
pregnancy
(n=102; 83.6%) l

Infant survival
(7/16) 43.7% among
those who did
not receive IUT

Figure 1

I
Total sample: n = 164

!

Invasive prenatal
testing
(n= 130; 79.3%)

l

Aetiology with available

intrauterine treatment
(IuT)
Losses
n=1

*Unknown (n = 1)

- Amniocentesis (n = 79; 48.1%)
- Chorionic villus sampling (n = 46; 28%)
- Cordocentesis (n = 8; 4.8%)
*En algunas pacientes se realizé mas de una técnica.

Yes
n =42 (25.6%)

_—

Live OREEE Miscarriage
births oA or elective
(n= 26;61.9%) - termination of

pregnancy
(n=12; 28.6%)

Infant survival
(22/25) 88% among
those who did
not receive IUT

Flow diagram of diagnosis, treatment and obstetric outcomes in the cohort under study.

Table 2 Underlying aetiology of hydrops fetalis: live births and long-term survivors by aetiology.

n (%) n live births (%) n survivors (%)
Immune 4 (2.4%) 2 (50%) 2 (100%)
Non-immune 160 (97.6%)
Genetic or chromosomal disorders 51 (31%) 4 (7.8%) 2 (50%)
Undetermined aetiology 24 (14.6%) 5 (20.8%) 3 (60%)
Structural heart disease (Table 3) 15 (9.1%) 5 (33.3%) 1 (20%)
TORCH + parvovirus B19? 16 (9.7%) 6 (37.5%) 6 (100%)
Tachyarrhythmias 11 (6.7%) 8 (72.7%) 8 (100%)
Lymphatic malformations 7 (4.2%) 3 (42.8%) 2 (66.6%)
Twin-twin transfusion syndrome 6 (3.6%) 2 (33.3%) 1 (50%)
Congenital anaemia 5 (3%) 1 (20%) 1 (100%)
Vascular malformation 5 (3%) 2 (40%) 2 (100%)
Tumours 4 (2.4%) 2 (50%) 1 (50%)
Inborn errors of metabolism 3 (1.8%) 0 (0%) -
Pulmonary hypoplasia of unknown aetiology 3 (1.8%) 1(33.3%) 0 (0%)
Polymalformative syndrome 2 (1.2%) 0 (0%) -
Other causes” 8 (4.8%) 0 (0%) -

@ TORCH + parvovirus B19: 5 intrauterine cytomegalovirus infections (2 live births), 11 intrauterine parvovirus B19 infections (2 lost to

followup, 4 live births).

b Other causes: placental insufficiency (1), foetal thyrotoxicosis (2), diaphragmatic hernia (1), airway malformation (1), omphalocele
(1), collagenopathy (1), chromosomal disorder + TORCH (1).
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Table 3  Structural heart diseases.

Type of heart disease n (%)

Hypoplastic left heart

Hypertrophic cardiomyopathy

Ebstein anomaly

Right ventricular hypoplasia/agenesis

Atrioventricular septal defect

Double outlet right ventricle (with ventricular
septal defect)

Noncompaction cardiomyopathy with 1
pulmonary stenosis

Absent pulmonary valve with fibroelastic right 1
ventricle

Undetermined structural heart disease® 1

Total 15

_ =2 NNDNDN

@ Early miscarriage in the first trimester: the type of heart
disease was not established by means of sonography.

Table 4 Provided intrauterine treatment.

n (% del total)

Intrauterine transfusions 12 (7.3%)
Intrauterine antiarrhythmic medication 9 (5.5%)
Cavity aspiration or drainage 9 (5.5%)
Placement of drainage lines 6 (3.6%)
Laser photocoagulation 3 (1.8%)
Foetal surgery? 2 (1.2%)
Umbilical cord occlusion 1 (0.6%)
Total 42 (25.6%)

@ Foetal surgery: resection of pericardial tumour (n=1), place-
ment of tracheal occlusion balloon for diaphragmatic hernia
(n=1).

in the delivery room. In the subset with a prenatal diagno-
sis of HF and antenatal detection of a genetic abnormality,
14.7% were born alive (n=9).

Outcomes based on the aetiology and intrauterine
treatment

Tables 2 and 3 present the causes to which HF was attributed
in our study. All pregnant women with aetiologies that could
benefit from IUT (n=42; 25.6% of the sample) received the
indicated treatment (Table 4).

Of the pregnant women with HF with aetiologies for
which IUT was indicted, 61.9% had live newborns, compared
to 13.1% of cases with aetiologies that could not benefit
from IUT (P < .001). The percentage of neonatal survival was
greater in live newborns product of pregnancies in which IUT
was provided compared to pregnancies without this treat-
ment (88% vs 43.7%; P < .01).

Fig. 2 summarises the pregnancy and neonatal outcomes
based on the aetiology of HF. The pregnancies with the
highest proportion of live births were those corresponding
to diagnoses of tachyarrhythmias. The survival in new-
borns with a history of isoimmunization, tachyarrhythmia,
TORCH infection or parvovirus B19 infection, vascular mal-

formations or congenital anaemia was 100%. Among the
live newborns, excluding those with infrequent aetiolo-
gies (Table 2), the aetiologies with the poorest neonatal
prognosis were structural heart diseases, with a survival
of 20%.

Perinatal outcomes among live newborns

The mean gestational age was 33*° weeks (range, 27*'-40*¢
weeks), and 75.6% of infants were born preterm (24.4%
before 32 weeks). The mean birth weight of live newborns
was 2495 g (range, 810—3840¢g). Of all live newborns, 58.5%
had hydrops at birth.

Of the 41 live newborns (excluding the one who died in
the delivery room), 80% were admitted to the NICU. The
median length of stay in the NICU was 39 days (range,
1-121). Of the newborns who had hydrops at birth, 31.7%
required thoracocentesis (4 in the delivery room, 9 in the
NICU), 29.2% paracentesis (7 in the delivery room, 5 in the
NICU) and 7.3% peritoneal dialysis (3).

Invasive mechanical ventilation was required by 60.9%
of the patients, with a median duration of 9 days (range,
1-63 days), while 70.7% required some form of respiratory
support (including non-invasive mechanical ventilation or
oxygen therapy), with a median duration of 13 days (range,
1-108 days).

Medium- and long-term morbidity and mortality in
live infants

Among the live newborns with a prenatal diagnosis of HF,
70.7% survived in the long term (n=29), although 58.6%
had significant morbidity at discharge from followup. In the
medium or long term, 14 patients had cardiovascular mor-
bidity (48.2%), 11 had neurological morbidity (37.9%) and 1
had nephrological morbidity (3.4%). Two patients were dis-
charged home with at-home respiratory support (6.8%), and
none of the patients in the cohort required performance
of tracheostomy. We ought to highlight that 48.7% of the
patients with a prenatal diagnosis of HF had abnormal neu-
roimaging findings during the stay in the NICU, which were
not clinically significant in one third.

Table 5 summarises the findings regarding long-term mor-
bidity in relation to the aetiologies associated with the
greatest neonatal survival, such as arrythmias and intrauter-
ine infections (TORCH, parvovirus B19).

Discussion

Our study showed that HF is associated with a high mortality
overall, and particularly with a high prenatal mortality. In
addition, the prevalence of postnatal morbidity among live
newborns was also substantial. We also found that survival
was, overall, higher in pregnancies with HF due to causes
for which IUT was available, on account not only of a larger
proportion of live births but also of a greater survival at
1 year post birth compared to cases of HF that could not be
treated in utero.
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Figure 2  Obstetric and neonatal outcomes by aetiology of hydrops fetalis.
ETP, elective termination of pregnancy; LB, live birth; malf., malformation.

Table 5

Long-term morbidity in the aetiologies with the greatest neonatal survival.

Aetiology (live newborns: n)

Cardiovascular n (%) Neurological n (%) Pulmonary n (%) Renal n (%)

Arrythmias (8) 6 (75%) 4 (50%) - 1 (12%)
TORCH + parvovirus B19 (6) 1 (16.6%) 4 (66.6%) - -
Immune (2) - - - -
Vascular malformations (2) - - 1 (50%) -

Lymphatic malformations (2)
Congenital anaemia (1) -

The current literature on HF is scarce and the results of
different studies are often contradictory. When it came to
prenatal mortality, our findings were consistent with most
other case series, in which the proportion of live births
is of approximately 20%-25%, with the exception of a few
series, like the one published by Meng et al.,® in which the
proportion of live births was higher. There is substantial
variation between studies in the reported survival of live
newborns, which ranges from 25% to 90.4%, and was 70.7%
in our cohort.®-8, These differences probably stem from the
heterogeneity of the studies, as most only include cases of
NIHF, and significant differences in the laws regarding termi-
nation of pregnancy in the countries where the studies have
been conducted, which could affect study outcomes.

The most frequent underlying causes in our series were
chromosomal disorders and gene changes, followed by
infection and cardiopathies (including tachyarrhythmias and

structural heart diseases). These findings are consistent with
the existing literature, although some studies have reported
higher proportions of cardiac involvement and lower propor-
tions of genetic disorders.®'° The latter could be related
to advances in genetic and molecular diagnostic techniques
in recent years in Spain, which have improved the detec-
tion of monogenic disorders associated with NIHF. In 2020,
Quinn et al." published a systematic review in which they
identified 131 genes for which there was strong evidence
supporting an association with NIHF. In our sample, single
gene changes were identified in 21 patients, most of them
variants previously associated with NIHF in the literature.
We also ought to highlight that, despite the advances in
diagnostic and genetic techniques,'? there is still a signifi-
cant percentage of idiopathic HF cases. In our cohort, the
underlying aetiology was not identified in 1 out of 7 patients,
a percentage that was lower compared to the previous lit-
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erature (17.8%-34.7%)."%"3 Differences between centres in
the available diagnostic methods could explain the hetero-
geneity of the results.

In our study, we found a significantly greater percent-
age of elective termination of pregnancy in pregnant women
given a prenatal genetic disorder diagnosis compared to
those who did not receive such a diagnosis. Our study is the
first to analyse this association and underscores the impor-
tance of improving prenatal aetiological diagnosis and the
early diagnosis of genetic causes to improve prenatal coun-
selling.

As regards prenatal treatment, one fourth of the patients
in our study could receive IUT during the pregnancy, most
frequently cavity drainage, intrauterine transfusions and
antiarrhythmic medication, findings that were also consis-
tent with the previous literature.”® An important finding
in our study is that the overall outcomes were better in
patients who received IUT compared to those who did not,
which is particularly relevant in relation to the prenatal
counselling offered to the families.

The causes of HF associated with the greatest survival,
foetal as well as neonatal, were infection and arrhythmia.
Every published series, including our study, has identified
chromosomal and genetic disorders as the aetiologies with
the poorest obstetric outcomes, due in part, as noted
above, to the greater percentages of ETP and miscar-
riage associated to these causes. On the other hand, the
causes associated with the poorest neonatal outcomes were
structural heart diseases and pulmonary hypoplasia, with
a survival of less than 20% at 1year post birth, which was
consistent with previous studies.'* ">

The published evidence on the postnatal management
and morbidity after discharge is scarce and does not allow
comparisons between studies. Meng et al.® reported a higher
mortality in their case series compared to ours (77.2%
versus 58.6%). Another finding worth highlighting was the
considerable long-term morbidity observed in diseases asso-
ciated with a lower neonatal mortality, such as intrauterine
infections, arrythmias and congenital anaemias. This was
particularly relevant in the case of intrauterine infections,
as two thirds of the patients with this history in our study
had significant neurologic morbidity in the long term. How-
ever, these findings were not statistically significant due to
the limited sample size.

Among the main strengths of our study, its large sample,
one of the largest case series published to date analysing
obstetric and neonatal outcomes of immune or non-immune
HF and the prognosis based on the possibility of delivering
IUT. It is also one of the first series analysing both survival
and morbidity in these patients in the medium to long term.
In addition, our hospital is a reference centre for the prena-
tal treatment of HF, thereby minimising the risk of selection
bias intrinsic to retrospective studies.

However, there are also limitations to our study, chief
of which is its retrospective design. In addition, while the
sample was large, the size of the groups corresponding to
each of the underlying causes of HF was small, limiting the
statistical power of the results and the generalization to
other populations. On the other hand, the low incidence
of HF made it necessary to include patients managed over
a long time, and therefore there may have been significant

changes both in obstetric and neonatal care during the study
period.

Conclusion

Hydrops fetalis is a rare foetal condition associated with
a high morbidity and mortality and with a heterogeneous
aetiology. Since it is an infrequent and complex condition,
it is essential that it is managed with a multidisciplinary
approach in tertiary care hospitals to continue advancing
the development of techniques allowing an early aetiologi-
cal diagnosis, offer highly specialised obstetric and neonatal
care and conduct prospective studies in larger allowing a
more detailed analysis of obstetric outcomes, neonatal sur-
vival and long-term morbidity and mortality based on the
aetiology of HF, all for the ultimate purpose of improving
prenatal counselling for families in the event of diagnosis of
HF.
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