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HIGH-INTENSITY FOCUSED ULTRASOUND FOR FETAL SURGERY:
TECHNIQUE FOR REMOVAL OF BALLOON OCCLUSION

Shunsuke OSAWA?, Tomoo SATOY, Hiromasa YAMASHITA?,
Takashi MOCHIZUKTY, Gontaro KITAZUMI®, Toshio CHIBA?
and Akira Tox1V

UDivision of Pediatric Surgery, Department of Surgery, Showa University School of Medicine
Y University Research Center, Nihon University
YPort and Airport Research Institute
YMedical Ultrasound Laboratory
¥Control AD

Abstract —— Recently, fetal endoscopic tracheal occlusion (FETO) has been reported to be beneficial
for fetuses with congenital diaphragmatic hernia (CDH). A balloon occludes the trachea to retain pulmo-
nary fluid and to force the lung to expand, which promotes the fetal lung to grow. However, balloon re-
moval requires highly invasive surgical procedures which puts a burden on both mother and fetus. A
minimally invasive procedure is needed. We examined the application of high intensity focused ultra-
sound (HIFU) as a means of trachea occlusion removal. The balloon was placed into a silicon tube in a
water tank filled with degassed water. The balloon was inflated by injecting 0.5 ~ 1.0 ml of Phase-
Change Nanodroplet. HIFU was irradiated for 2 seconds, focusing on the back wall of the balloon under
ultrasound guidance. In all cases, the balloon in the silicon tube ruptured. Also thermal denaturation in
the silicon tube was seen. Although the utility of FETO has been reported, the removal methods have
not been sufficiently discussed. HIFU might be suitable for clinical application technology for congenital
diaphragmatic hernia. This study demonstrated that occlusion removal can be performed using this min-
imally invasive technique. In the future, we will carry out animal experiments to improve our HIFU sys-
tem.

Key words: High Intensity Focused Ultrasound (HIFU), Congenital Diaphragmatic Hernia, Fetal
Endoscopic Tracheal Occlusion (FETO)
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