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01
Neurological morbidity after fetal supraventricular tach-
yarrhythmia
Schade R, De Bryim D, Hutter PA, De Vries LS, Stoutenbeek PH,

Meijboom Ej

Depts Of Cardiology and Neonatology, WUhclmina Children's Hospital,

Dept. of Obstetrics & Gynaecology, University Hospital, Utrecht, Tlie

Netherlands

Background. Pharmacotherapy is used in fetal supraventricular
tachyarrhythmia (SVT) to prevent fetal heart failure (HF), hydrops
and death. We report on the occurrence of associated cerebral
damage in patients (pts) with fetal SVT.
Methods. Fetal SVT was encountered in 19 pts, 8 showed fetal
hydrops. All of the 11 pts without hydrops converted to sinus-
rhythm and survived neurological uncompromised. In the pts
with hydrops, treatment was eventually successful in the achieve-
ment of sinusrhythm and survival, but in 3 pts cerebral damage was
encountered at birth.
Results. Three pts showed signs of cerebral hypoxic-ischemic
and/or haemorrhagic lesions on cranial ultrasound in the first
hours of life, indicating that pathological events causing these
lesions must have taken place in utero. All 3 developed severe FW
and hydrops secondary to fetal SVT and lack other causes for cere-
bral damage. Therapy resulted in incomplete control of heart rate
and pts were exposed to rapid changing heart rates, due to fre-
quent relapses into paroxysmal SVT.

Conclusion. We believe that hydropic fetuses with SVT are at risk
for development of hypoxic-ischemic or haemorrhagic lesions,
due to severe fluctuations in cerebral perfusion. It is of utmost
importance to realise this treating fetal SVT and aim at immediate
complete control of the tachycardia.

02
Clinical course and outcome of fetal right obstructive disease: a
retrospective study of 51 cases
Azancot A, Cruzk C, Fredouille C, Blot P, Casasoprana A

Pretiatal Cardiology, Cardiology, Pathology and Obstetrics Hopital Robert

Debre, Paris. Maternidad Julio Dinis, Porto

(FROD, n=51) in our Prenatal Cardiology unit since 1988 and
analyse our prenatal strategy of management. The fetal population
included 32 tretralogy of Fallot (TOF), 13 pulmonary atresia with
intact septum (PA1S), 6 Ebstein with pulmonary atresia (EBPA).
The TOF group (n=32) was characterized by: age of refer-
ence=28, 3 ± 6 wks (range 18 to 39 ), referral diagnosis was car-
diac in 62.5%, other reasons were by frequency order, isolated or
combined, extracardiac malformations, IUGR, single umbilical
artery, hydramnios, diabetes, all TOF were isolated except 3(AV
Canal, dextrocardia, ostium secundum). Genetic and extracardiac
anomalies were found in 59%. Genetic anomalies were found in
31 % (T21=5, T18=l, monosomy ql8=l, 22 ql 1.2=2, deletion
chromosome 6=1). Extra cardiac malformations were found in
28%. Termination of pregnancy (TOP) was performed in
40%(n=13) of TOF for extracardiac reasons, 2 with polyformation
died in utero and 1 at birth. The anatomic form was regular in the
survival group (n=16,50%), 11 had surgery: 5 had 2 stage surgery,
6 one stage correction (age of palliation =1, 5 to 6 months),(age of
correction=6 to 18 months). Survival rate was 82% (delay 2 to 11
years).

The PA1S group (n=13) showed : age of reference 26.5 ± 5.3
weeks (20-36) reference diagnosis was cardiac in 87%. Genetic
and extracardiac anomaly were found in 0.2% (T 21 in one). TOP
was performed in 9 (4 were unipartite ventricles), 1 died at birth
and 3 post surgery (2 valvectomy and 1 shunt).
The EBPA group (n=6) was characterized by : age of referenced
27 ± 7.6 (17 to 37), in 100% the reason for referral was cardiac,
none had genetic anomalies. All had a hypoplastic RV and pul-
monary flow ductal dependant. The mortality was 100% (5 post-
natal deaths, 1 death in utero). In conclusion: In all groups, the
referral rate for "cardiac anomaly" was high demonstrating exper-
tise in the primary and secondary levels. The 59% rate of prena-
tal extracardiac anomalies in TOF is in contrast with a low (0.2%)
or absent rate in the other groups. However the prognosis of the
surviving TOF is similar to TOF detected postnatally. The neces-
sity of delivery of TOF in specialized centers is questionable in
view of the age of palliation. Parental counselling should take into
account the ominous prognosis of EBPA and PAIS.

A retrospective study was undertaken to evaluate the clinical
course and outcome of fetal right obstructive heart disease
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Physiology of the fetal right ventricle
Cardiner HM, KopeckaJ, Marsal K
Royal Brompton Hospital, London, Dept Fetal Medicine, Malmo,

University of Lund, Sweden

The fetal right and left ventricles (RV, LV) are assumed to func-
tion with equal efficiency but the RV functions poorly as a pres-
sure pump postnatally, failing when there is pulmonary hyperten-
sion.
Aims: To investigate the normal physiology of the fetal RV.
Methods: Cardiac morphology and function were studied in 20
normally growing fetuses from 20 week's gestation to term using
ultrasound and pulsed wave Doppler (PWD). Concurrent esti-
mates of preload and afterload were obtained non-invasively by
combining ultrasound, PWD and 2 pairs of electronically phase
locked echo-tracking calipers to record pulse diameter wave and
volume blood flow in the fetal descending aorta and inferior caval
vein.
Results: Ventricular preload increased with increasing gestation and
was paralleled by increasing RV & LV force (t=9.02 & 8.76;
p<0.001). However the LV showed a progressive increase in pas-
sive filling assessed by velocity time integrals (VTIANTI total)
through the mitral valve (t=-2.75, p=0.02), not seen in RV.
Additionally, PWD in the pulmonary artery revealed forward flow
in diastole (FFDPA) in 11 indicating restrictive ventricular physi-
ology, but this was never seen in the fetal ascending aorta. No dif-
ferences in ventricular loading conditions in these fetuses as
assessed by pulse wave velocity or volume blood flow were seen.
Conclusions: These observations suggest different physiology of the
fetal RV during normal development in comparison to its parallel

left ventricle.

04
Early clinical experience with fetal cardiac intervention in

human fetuses with severe semilunar valvar obstruction

Kohl T 1>2, Sharland G3, Chaoui R4, Zielinsky P5, Lopes LM6,

Gembruch U7, HuhtaJ8, VogtJ2, Scheld HH1, Allan LD9

Pediatric Cardiothoracic Surgery , Pediatric Cardiology , University of

Mitnster, Germany; Fetal Cardiology, Guy's and St. Tlwmas' Hospital,

London, UK ; Prenatal Diagnosis and Tlierapy, Charite, Berlin,

Germany''; Fetal Cardiology Unit, Porto Allegre, Brazil , Fetal

Medicine, University of Sao Paulo, Brazir; Prenatal Medicine,

University ofLubeck, Germany'; Pediatric Cardiology, Tampa Hospital,
p

Florida, USA , Pediatric Cardiology, Columbia-Presbyterian Medical

Center, Babies Hospital, New York, USA9

The purpose of this study was to review the early experience with
fetal cardiac intervention in 14 human fetuses with severe semilu-
nar valvar obstructions. In these fetuses, percutaneous ultrasound-
guided fetal balloon valvuloplasties were attempted in order to
alleviate their valvar obstruction.
We attempted to collect the following data from video recordings
and patient charts: type of semilunar valvar obstruction, gestation-
al age at detection and at intervention, evidence of endocardial
fibroelastosis, hydrops fetalis as well as complications of the proce-
dure and fetal demise.
Eight of the 14 fetuses had severe aortic stenosis, 2 had aortic atre-
sia, 2 had pulmonary atresia-intact septum, and 2 had severe aor-

tic stenosis associated with pulmonary atresia-intact septum. In 8
of the 14 fetuses, both gestational ages at initial presentation and at
intervention were available. In these fetuses, the mean gestation-
al age at detection was 25.6 weeks (range 20-32 weeks); the mean
gestational age at intervention was 29.8 weeks (range 27-33
weeks), and the mean time period between initial presentation and
intervention was 4.2 weeks (range 3 days - 9 weeks). At inter-
vention, endocardial fibroelastosis was present in 8 fetuses with
aortic stenosis and 2 fetuses with aortic atresia. Hydrops fetalis was
observed in 3 fetuses with aortic stenosis and in the 2 fetuses with
severe aortic stenosis associated with pulmonary atresia-intact sep-
tum. Technically successful balloon valvuloplasties were achieved
in 7 fetuses, none of which had an atretic valve. Only one of these
fetuses remains alive today. Six fetuses survived the procedure but
died from cardiac dysfunction in the first days or weeks after deliv-
ery. Two fetuses with pulmonary atresia could not be treated in
utero but successfully postnatally. Four fetuses died early within
24 hours after the procedure, one from a bleeding complication,
two from persistent bradycardias, and one at postnatal valvotomy
following emergency delivery. Sharp-tipped needles caused bal-
loon rupture and loss of catheter parts within the fetal circulation
and heart in 7 fetuses.

The early clinical experience of percutaneous ultrasound-guided
fetal balloon valvuloplasty in human fetuses with semilunar valvar
obstruction has been poor due to worst case selection, bleeding
complications, persistent bradycardias as well as technical problems
during the procedure. Technical advances in interventional meth-
ods and more careful patient selection may improve outcome in
future cases.

05
Anatomy of the hypoplastic left heart syndrome in the fetus
Andrew C. Cook, Nuala LK Fagg, Gurleen K Sharland

Guys Hospital, London, UK

A retrospective study was performed of fetal heart specimens with
the Hypoplastic Left Heart Syndrome (HLHS). The study aimed
to describe the anatomic spectrum in fetal HLHS and to define
features relevant to diagnosis, management and etiology. 128 fetal
specimens with either mitral and aortic (MAA), or aortic atresia
and patent mitral valve (AA) were examined. These formed 53%
of 240 prenatal diagnoses of HLHS made between 1983 and 1995.
In comparison to continuing pregnancies with HLHS the patho-
logical series was biased away from twin pregnancies (8.3% vs
0.5%) and towards fetuses with extracardiac (0% vs 2.9%) and
karyotypic abnormalities (0% vs 3.4). Fetuses with MAA showed
more systemic (22.4%) and pulmonary venous anomalies (13.4%)
than did those with AA (2.1% & 3% respectively). Division of the
left atrium (7.5% vs 0%), primary hypoplasia of the interatrial com-
munication (41% vs 0%) and arch anomalies (11.8% vs 4.4%) were
also more frequent in MAA vs AA. In contrast, fetuses with AA
had a significantly larger aortic roots, showed cellular hyperplasia,
calcification and endocardial fibroelastosis of the left ventricle and
secondary closure of the flap valve (44%). The mode of aortic
atresia was muscular obstruction in 85% of MAA and an imperfo-
rate aortic valve in 82% of AA. Preductal coarctation was com-
mon (87%) to both groups and tricuspid dysplasia rare (2.6%). The
findings show anatomic differences between fetal hearts with
MAA & AA that could affect post-natal management and give
clues to the etiology of HLHS. Distinction between MAA and
AA should be possible by fetal echocardiography.
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Cardiac changings in fetuses with immunhemolytic anemia and
their relation to hemoglobin and norepinephrine levels
Oberlioffer R, Grab D, Terinde R, Lang, D

Kinderklinik der tu Miinchen, Universitats-Frauenklinik Ulm,
Universitiits-Kiiiderklinik Ulm, Germany

Severe fetal cardiac decompensation and intrauterine death are
well known complications of immunhemolytic anemia. Chronic
heart failure may lead to norepinephine release with concommi-
tant myocardial hypertrophy. The aim of this prospective study
was to determine cardiac dimensions and Doppler derived data in
fetuses with immunhemolytic anemia, and to relate them to fetal
hemoglobin and norepinephine levels.
Methods: Thirty anemic fetuses due to Rhesus incompatibility
underwent a total of 76 intrauterine transfusions. Before cordo-
centesis, a complete fetal echocardiographic examination was per-
formed, and cardiac dimensions and Doppler flow pattern at all
valves were measured. The data were compared with gestational
age related reference values. Before fetal transfusion, an umbilical
blood probe was obtained for measurement of hemoglobin, epi-
nephrine and norepinephrine. Statistical analysis included descrip-
tive statistics, linear regression and correlation analyses, and
Wilcoxons tests for comparison of study and reference collective.
A p<0.05 was chosen as level of significance.
Results: The mean hemoglobin before the first transfusion was
8.6g% (SD 2.7g%) at a mean gestational age of 28.3 weeks (SD 5.0
weeks). Norepinephrine values did not differ to a reference col-
lective, but were higher than epinephrine values.
The most striking echocardiographic finding was myocardial
hypertrophy of all ventricular walls in the anemic fetuses. Mean
blood flow velocities at the aortic valve (vmean) were significant-
ly increased, and were negatively associated with the fetal hemo-
globin, positively with the norepinephrine value.
Conclusions: Fetal myocardial hypertrophy in immunhemolytic
anemia may be a result of an increased cardiac workload, which
was found by left ventricular Doppler measurements. This isolat-
ed increase of left ventricular vmean reflects the restributional
mechanisms with preferential perfusion of the brain. Our results
suggest that they may be mediated by norepinephrine. Vmean at
the aorta could serve as predictor of the degree of fetal anemia.

07
Diagnostic difficulties, associated abnormalities and outcome in
328 cases of atrioventricular septal defect diagnosed prenatally
Huggon IC, Cook AC, Magee AG, Sharland GK

Fetal Cardiology, Guy's Hospital, London, UK

Records of 15,481 high-risk pregnancies assessed by fetal echocar-
diography between 1980 and 1996 were searched for a diagnosis
which included atrioventricular septal defect (AVSD). Prenatal
diagnosis, definitive diagnosis, including extracardiac and kary-
otype abnormalities, and outcome, were evaluated in 328 cases
where AVSD was diagnosed either pre- or postnatally.
In 318/328 cases the diagnosis was suspected prenatally and this
was confirmed in 296 (90%). In the other 22 (7%) cases, congen-
ital heart disease without AVSD was confirmed in all but 2 cases,
in whom autopsy performed outside of specialist centres reported
a normal heart. In 8, AVSD was a part of differential diagnosis in
addition to other cardiac defects. The remaining 12 had no AVSD
but had dilated coronary sinus (4), ventricular septal defect (5) or

isomerism without AVSD (3). In 10/328 cases an AVSD was
diagnosed postnatally but the prenatal diagnosis had been of left
atrioventricular valve atresia in 8 cases and right in 2.
Of 306 cases of confirmed AVSD, 102(33%) were associated with
isomerism, 47(15%) with other significant extracardiac anomalies
and 107(35%) with a confirmed abnormal karyotype.
Up to July of 1993, 122 of 199(61%) pregnancies resulted in ter-
mination, and 26(33%) of those continuing were surviving at lat-
est follow-up. Since then, 58 of 107(54%) elected to terminate
and 27(55%) of 49 continuing are currently surviving.
Diagnosis of AVSD may cause difficulties in a small percentage of
cases, but this is often due to confusion with other abnormalities.
There has been a significant improvement in survival rate over the
last few years.

08
Maternal 'lived' experience following prenatal diagnosis of a
congenital heart defect
Rollings SL, Sharland GK
Fetal Cardiology, Guy's Hospital, London, UK

Fetal cardiology is a pioneering specially, with a potential to allow
parents time to come to terms with the diagnosis of a congenital
heart defect in their baby. There is a lack of research concerning
the emotional impact on the mothers who discover, in pregnancy,
that their fetus has a major heart defect. The purpose of this qual-
itative study was to investigate and highlight the significance the
mothers attach to this experience. Phenomenology, an inductive
descriptive research method was chosen, whereby human experi-
ence is illuminated by the individual's perspective. Six mothers, in
whom prenatal diagnosis of a congenital heart defect had been
made, participated in the study. Five were interviewed using a
formal unstructured technique and recorded on tape, and one gave
a written account. All the mothers described their subjective
experience in detail. Data was analysed according to Colaizzi's
procedure. Over 400 significant statements were extracted from
the transcripts. These were arranged into common themes, from
which 16 theme clusters emerged, falling into 5 categories.
Within the theme clusters the mothers expressed many similar
thoughts and feelings. These included anger, injustice and self-
blame for having conceived a baby with a heart defect. They
expressed both fear and love for the baby, who they felt was giv-
ing them signs. None of the mothers wanted the pregnancy to
end, and all had developed coping mechanisms. The 'lived' expe-
rience of a prenatal diagnosis of congenital heart defect is a com-
plex phenomenon for the mother. More importance needs to be
attached to the emotional follow up of these mothers, rather than
concentrating on the diagnosis alone.

09
Improved surgical outcome after fetal diagnosis of hypoplastic
left heart syndrome
Tworetzky W, McElhinney DB, Tometzki A, Hanley FL, Silvennan

NH

University of California, San Francisco, USA

Prenatal diagnosis of hypoplastic left heart syndrome (HLHS) pro-
vides a unique opportunity to plan perinatal management. Yet,
the majority of infants with HLHS are diagnosed shortly after
birth, requiring resuscitation and transport to a tertiary care cen-
ter. Studies from large centers report a survival of 70% after the
first, and 90% after the second stage surgical palliation. The influ-
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