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TECHNICAL SUPPORTS OF FETAL MEDICAL INTERVENTION: GROUP STUDY

Toshio Chiba, M.D.
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National Center for Child Health and Development

Tokyo, Japan

The aim of our group study is to promote safer, faster, and cheaper interventions for fetal
disorders. A fetal surgical intervention has peculiar features especially when it must be
accomplished endoscopically (without hysterotomy) because a fetus is an underwater,
freely-mobile floating patient (within amniotic cavity). As many technical hardships have been
already overcome in the States and European countries, we must now focus our efforts on some
remaining problems. In our group, investigational activities were copducted separately by each
investigator. Putting our researches altogether, following achievements can be presented ; 1. A
tiny sensor to be endoscopically placed inside the fetus will allow us to continuously monitor
fetal vital signs (heart rate, body temperature) in real-time from outside the mother (Chiba,
Dohi), 2. According to the assessment of pulse oximetry in current clinical use, it was found that
this device must be employed for fetuses with some adjustments for reading errors (Nakagawa),
3. Nitric oxide donors as a tocolytic agent can be successfully used to facilitate cesarean section
delivery of preterm babies in the mid-trimester (Kitagawa), and 4. Fetal physiological
environment provided by amniotic fluid is substantially protective for fetuses against in utero
inflammation. This suggests that this defense mechanisms should be preserved as much as
possible during fetal surgical interventions (Kanayama).

Apart from these researches, Suita has been working on introducing new fetal anesthetic
procedure; delivering deeply-sedated fetuses with severe congenital diaphragmatic hernia. At
present, this procedure seems somewhat promising in diminishing delivery stress that
potentially causes barotrauma and/or PPHN. This beneficial mechanism was suggested to be
related to suppression of disadvantageous cytokine response (Suita). Additionally, Ohtani has
steadily succeeded in unseasonable breeding of ewes by deliberately changing their endocrine
environment. This success is supposed to be quite important for all participating members
because animal researches using pregnant ewes are expected feasible without any seasonal
limitations. Finally, Katsumata has made a grteat progress in the field of prenatal molecular
diagnosis of congenital adrenal hyperplasia. This outcome is expected to pave a road to more
reliable screening strategy for the disease.

Ouerall, comprehensive support system for fetal treatment could be satisfactorily built up
based on our gronp study.
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