Fetal aortic valvuloplasty —
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Introduction
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Fetal balloon aortic valvuloplasty has been performed in few institution all over the world.
The two biggest centers published different outcome: biventricular circulation was maintained in 30% of Boston and 70% of Linz series. There is still no consensus what is the best
treatment for neonates and infants after FBAV. Prenatal natural and post-FBAV history are
still far from understanding. Knowing this we started the program of fetal cardiac interventions in 2011. The objective of this study was evaluation of preliminary results of FBAV at
our institution.
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Material and methods
Figure 1 A,B,C,D. A case of eHLHS – postnatal SV. A.
Fetal echocardiography at 17 weeks of gestation. Only
discrete signs of aortic stenosis were found. B. Fetal echocardiography at 20 weeks of gestation, four chamber
view + color Doppler. Dilated, poorly contracting LV with
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severely impaired inflow. C. Fetal echocardiography immediately after FBAV. Improvement of LV function. D.
Neonatal echocardiography. LV hypoplasia. The patient
underwent Norwood/Sano and bidirectional Glenn procedures.
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— study period: 2011 – 2013
— 32 FBAV in 29 fetuses
— eHLHS: 20 cases, severe AS + HF: 9 cases
— mother’s anesthesia: general (13 cases), total intravenous anesthesia (13 cases),
sedation + local anesthesia (6 cases)
— fentanyl + atracurium to the umbilical vein of the fetus: all cases

Results

Figure 2 A, B, C. A case of eHLHS – postnatal BV. A. Fetal
echocardiography at 21th weeks of gestation. Fetal AS with
severely impaired LV function. B. Fetal echocardiography
after FBAV. Improvement of LV function. C. Echocardiog-
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raphy of the infant. Well-developed LV after the neonatal
BAV. No other procedure was needed, the patient remains
in BV group.
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eHLHS
— improved flow across the aortic valve and improved LV function in all fetuses
— BV in 2 cases
— BV turned into the SV due to poor LV function in 3 cases
Severe AS + HF
— fetal hydrops in 3 cases
— severe LV dysfunction, atretic foramen ovale and polihydramion in 3 cases
— only one survivor in this group
Summary of results and selected cases are presented in figures 1–4

FETAL AORTIC VALVULOPLASTY
2011–2013
32 aortic valvuloplasties in 29 fetuses
31 technical success
1 - success in the second attempt
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Evolving HLHS 20
22 ±5weeks
5 in utero

BV – SV 3

Figure 3 A, B, C, D. A case of eHLHS – converted to BV after initial hybrid treatment (banding of pulmonary arteries
and ductus arteriosus stenting). A. Fetal echocardiography
at 24th week of gestation. Aortic stenosis with severe impairment of LV function, restriction of foramen ovale and
dilated left atrium. B. Fetal echocardiography after FBAV at
2th week. Improvement of LV function resulting in decom-
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pression of the left atrium. C. Echocardiography of 1 yearold infant – acceptable LV size with residual aortic stenosis
and left ventricle outflow tract obstruction. At this stage,
the patient was after the hybrid procedure performed in
the newborn due to poor LV function. D. Parasternal long
axis view after commisurotomy, resection of left ventricle
outflow tract obstruction and conversion to BV.
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SV 13
alive 12
death 1

SEVERE AS with HF 9
25 ± 2 weeks, median 26

BV 2, alive:
– BAV 1
– hybrid –BV 1

IUD 3

BV 3
prem. delivery
3 deaths

Conclusions
FBAV can be successfully performed. The prenatal course after successful dilation of the
aortic valve is unpredictable. Fetuses with severe AS and HF are at much higher risk than
those with eHLHS. The best postnatal treatment of this difficult patients should be the topic
of international discussion

Abbrevations
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Figure 4 A, B, C, D. A case of severe AS and HF. A.
Fetal echocardiography at 27 weeks of gestation. Severe
LV dysfunction, massive mitral regurgitation and atretic
foramen ovale just before FBAV. B. Echocardiography at
29th week of gestation. Stenting of interatrial septum was
necessary due to HF with fetal edema. Successful decom-
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pression of the left atrium. C. Autopsy view on the right
atrium with the stent in the interatrial septum. The patient
was born prematurely in 29th week and died one week
after birth. D. Autopsy specimen of the LV presenting hypertrophy of LV myocardium with diffuse fibrosis.

BV 3
hybrid 1 death
BAV 2, 1 alive

AS
BAV
BV
eHLHS
FBAV
HF
IAS
LA
LV
RA
RV
SV

– aortic stenosis
– postnatal aortic balloon valvuloplasty
– biventricular circulation
– evolving Hypoplastic Left Heart Syndrome
– Fetal balloon aortic valvuloplasty
– heart failure
– interatrial septum
– left atrium
– left ventricle
– right atrium
– right ventricle
– single ventricle physiology

