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Relationship Between Crown Loop Shape and Detachment
using Simulation with Finite Element Method

Yukiko Yokoi", Takako Yamaki®, Teruo Ebana®, Jun Kawamura®

Norimasa Okafuji” and Naoto Osuga”

"Department of Pediatric Dentistry, Matsumoto Dental University School of Dentistry
?Shimizu Dental Clinic
?Department of Hard Tissue Research, Matsumoto Dental University Graduate School
of Oral Medicine
“Kawamura Dental Clinic
(Director : Prof. Naoto Osuga)

When the mandibular first milk molar teeth are lost at an early stage, crown loops are often applied
for space maintenance. However, depending on the shape of the tip of the crown loop, it has been re-
ported to cut into the gingiva or detach from the tooth in some cases. In the present study, we simu-
lated the influence of crown loops on tooth and crown loop movement using a finite element method
for simulation with 3 different loop tip shapes (W-, I-, U-shape). The experimental methods were as
follows. When force was applied to the second milk molar teeth in a mesial direction, another force
was simultaneously applied in a lingual direction with the crown loop. The following results were ob-
tained.

1. When a force in a mesial direction was applied to the crown loop, the second milk molar teeth in-
clined in a mesial direction. As a result, the tip of the crown loop was distracted towards the distal
cervical gingiva. The amount of distraction was increased in the order of W-, I-, and U-shape.

2. When a force was applied to the crown loop in a lingual direction simultaneously with that in a
mesial direction, the tip of the loop sank and moved in a lingual manner in the U-shape group. As
a result, the tip of the loop became detached from the milk canine tooth.

3. With the same forces were applied as in section 2 above to the W-shaped loop, lingual movement

was extremely limited and it was possible to prevent detachment from the milk canine tooth.

Key words : Space maintenance, Crown loop, Finite element method
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