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Rapid maxillary expansion of pediatric OSAS prevents a funnel chest - using
fluid structure interaction analysis -

YAMASAKI, Youichi

2,800,000

Herbst appliance

In accordance with this application, inspiration time of the upper airway
and pharynx airway pressure at expiration became evaluable.As a result, as for the upper airway
ventilation child with a disability, it was shown that very major pharyngeal airway negative
pressure occurred at inspiration.Furthermore, it was shown that it could become a pigeon-breasted
cause because the expiration of the upper airway ventilation child with a disability showed very
major positive pressure.Therefore, the pharynx airway pressure to result from upper airway
ventilation obstruction caused intrathoracic negative pressure, and the mechanism that a funnel
chest occurred in was found.And it was able to show a pharynx airway pressure reduction effect of
Herbst appliance as well as a rapid maxillary expansion as a reduction method of the pharyngeal
airway negative pressure.
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Calculation of nasal resistance during expiration
by computational fluid dynamics. A, Extraction of
the nasal arway. EN (external nares), CN
(choanae). B, Construction of the 3D nasal airway
model and numeric simulation. (Expiration air
mass flow 200 mL/s, light yellow arrow.) C,
Evaluation of the nasal arway ventilation
condition
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Relation between mandible position and the
breathing pressure in the pharyngeal airway.

A, A child with Class | malocclusion. Pharyngeal
airway pressures during expiration (left, light
green arrow) and inspiration (centre, green
arrow) are dlight, and there is little difference
between inspiration and expiration pressures
(right).

B, A child with Class Il malocclusion.

Pharyngeal airway pressure during expiration is
large (left, orange arrow) and that during
inspiration is larger (centre, dark blue arrow),
with a difference between inspiration and
expiration pressures (right). This difference in
pressures (right) suggests greater forces pulling
the mandible backward than forward.

C, A child with Class |11 malocclusion.
Pharyngeal airway pressures during expiration
(Ieft, light green arrow) and inspiration (centre,
green arrow)are dlight, with little difference
between

inspiration and expiration pressures. Therefore,
pressures of the pharyngeal airway during
inspiration and expiration are similar (right)
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