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Fetal Cardiac Intervention: Past, Present and Future
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Fetal cardiac intervention has developed over the last two decades in Europe and North America to prevent
irreversible deterioration in the fetal heart caused by morphological cardiac malformation. Technique, patient
selection, and effects of the intervention have been clarified through challenges faced by fetal cardiologists
worldwide. The intervention is performed by direct puncture of the fetal heart through the maternal abdomen.
The procedure is significantly invasive for the fetus and requires a high level of surgical skill. Severe congenital
heart diseases, including critical aortic stenosis, pulmonary atresia with intact ventricular septum, and hypo-
plastic left heart syndrome with highly restrictive foramen ovale, are targets for the intervention. Fetal cardiac
intervention is an important treatment for severe congenital heart disease in utero and is desired early introduc-
tion into clinical practice in Japan.

Keywords: fetal cardiac intervention, fetal balloon aortic valvuloplasty, fetal balloon pulmonary val-
vuloplasty, fetal balloon atrial septoplasty, fetal cardiac pacing
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First report of Fetal Treatment

1963 | Liley

1986 Carpenter First report of FCI (Fetal Cardiac Pacing)
N
1990 )
" Maxwell First report of fBAV
95 %" Allan First Survival Case of fBAV
2000 %" Kohl 12 case experience of fBAV
92" Gardiner First report of fBPV
%% Tworezsky 24 case series of fBAV
05 %4 Marshall First report of fBAS
%" Makikallio 43-case-series of fBAV
% McElhinney 70 case-series of fBAV
2010 , .
1 Arzt 24-case-series of fBAV
% Freud 100 case-series of fBAV
15 % Moon-Grady International Fetal Cardiac Intervention Registry

fBAS: fetal balloon atrial septoplasty, fBAV: fetal balloon aortic valvuloplasty,
fBPV: fetal balloon pulmonary valvuloplasty, FCI: fetal cardiac intervention

Fig. 1 History of fetal cardiac intervention
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Fig. 2 Schema of fetal cardiac intervention
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The needle passes through the maternal abdomen, uterus, and fetal chest wall to approaching to the fetal heart. The
catheter is directly delivered to the cardiac cavity through the ventricular or atrial wall.

Fig. 3 A case of fetal Baloon Atrial Septoplasty

The fetus was diagnosed with hypoplastic left heart syndrome with highly restrictive foramen ovale at 22 weeks of ges-
tation. A: At 23 weeks and 1 day of gestation, fBAS was performed under maternal local anesthesia and fetal muscular
relaxation. The obstetrician determined the route of puncture from the left atrium under ultrasound monitoring based on
fetal position. B: The balloon (Guidant Powersail 4mm in diameter and 8mm in length) was dilated at 20 atm (arrow).
The patient underwent the Norwood procedure after birth followed by a Fontan operation at age 2 years (A: anterior, B:

balloon, L: left, R: right, P: posterior).
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Table 1

Diversity of fetal cardiac intervention procedure

Location

Maternal Anesthesia

Fetal Anesthesia
Ultrasound Procedure
Inappropriate Fetal Position

Treatment Room or Operation Room
Local or General

Intramuscular injection or Transplacental

by Obstetrician or by Fetal Cardiologist
Manipulation or Surgical

Fiffi” hiwueh CEBEZZRM L5 5. BRI R~/
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