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Table 1. Dimensions of Mandibular Canine, Second Premolar and First Molar

Unit: mm
Canine Second Premolar First Molar
Cervico-Occlusal Length of Crown 10.0 8.0 7.5
Length of Root 16.0 14.5 14.0
Mesio-distal Diameter of Crown 7.0 7.0 11.0
Mesio-distal Diameter of Crown at Cervix 5.5 5.0 9.0
Labio-or Bucco-lingual Diameter 7.5 8.0 10.5
of Crown
Labio-or‘Bucco-lingual Diameter of 7.0 7.0 9.0
Crown at Cervix '

Table 2. Number of Elements

Canine Second Premolar Molar Total
Tooth 113 99 81 293
Periodontal Ligament 113 109 136 358
Bone 259
Total 910
Table 3. Number of Nodes

Canine Second Premolar Molar Total
Tooth 481 389 351 1,221
Periodontal Ligament 140 148 180 468
Bone 379
Total 2,068

Table 4. Mechanical Properties of Each Materials

Young’s modulus (kg/mm?)

Poisson’s ratio

Tooth
Bone

Periodontal Ligament

1,500
2,000
0.4
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Fig. 4. Three-Dimensional Finite Element Model — Mesial view

Fig. 5. Activation points of Canine, Second Premolar, and First Molar
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Fig. 6. Sectional Retraction Springs

Spring 1 :
Spring 2 :
Spring 3 :
Spring 4 :
Spring 5 :

Spring 6 :
Spring 7 :
Spring 8 :

Open vertical loop

Open vertical loop with helix

Closed vertical loop

Closed vertical loop with helix

Rickett’s mandibular retractor

(Closed vertical loop with double helices)
Rickett’s maxillary retractor

Space Closing Spring by Yang and Baldwin
T-loop
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Table 6. Comparison according to distance between T-loop and canine

Distance FH Canine Molar
. Gm. Mc Mm
(mm.) (Gm.) (Gm.-mm.)  Mc/FH (Gm.mm.)  Mm/Fy
235 1,020 4.34 -244 1.02
207 886 4.28 -98 0.48
6 179 728 4.06 -83.6 0.46

FH = Horizontal force
Mc
Mc/»FH = Moment-to-force ratio at canine crown

Moment at canine crown

Mm = Moment at molar crown
Mm/ FI—I = Moment-to-force ratio at molar crown

Table 7. Comparison according to angulation on closed vertical loop with helix and T-loop

Angulation FH Canine Molar
(degree) (Gm.) Mc  Mc/Fy Mm Mm/FH
(Gm.-mm.) (Gm.-mm.)
Closed vertical loop 0 262 842 3.21 - 66 0.25
with helix 10 297 1,234 4.15 464 1.56
20 333 1,546 4.64 -898 2.69
30 366 1,778 4.85 -1,360 3.7
T-loop 0 190 /800 421 48 025
10 210 1,320 6.28 -344 1.64
20 230 1,794 7.81 -403 1.75
30 248 2,234 9.00 619 2.49
FH = Horizontal force ,
M c = Moment at canine crown

Mc/FH = Moment-to-force ratio at canine crown
Mm = Moment at molar crown

Mm/FH = Moment-to-force ratio at molar crown
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(a) PRINCIPAL STRESS (b) PRINCIPAL STRESS
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(b) PRINCIPAL STRESS
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(a) PRINCIPAL STRESS

(b) PRINCIPAL STRESS

-2 ed
«10 Y nm? «107° kg,
o250, -1.50  -0.50 0,50 1,50 250 o250 1% 0S8 050 150 :"'":2 59
s g
w | w
s g
o ) o
< (=3
~ e o
Q - o
Q Q
o] P o
bs o8
Z ] z
Q Q
= _ ~
T N TN
o o
© o
o .
o o
o [=]
3 1 3 A
3 3
@ &
4 3
(c) PRINCIPAL STRESS (d) PRINCIPAL STRESS
*10 % m? 107 kg/mm,
o250 -1.50 =050 = 050 50 M50 5250 4S50 950 950 150 2.50
.a B B o i H
o o
w | w_
=4 3
o | @ _
3 w5
R 8 -
Q 3
Qo o |
L B E o
uih z ©
o a8 A
% ~
g R T R
T g 8
G o
- o
o (4
3 4 3 - -
3 3 including 14
- | e
; o excluding e
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— ABSTRACT —

A STUDY ON INITIAL CHANGES DURING CANINE RETRACTION
BY THE FINITE ELEMENT METHOD

Young-Won Kim, Byung-Hwa Sohn
Department of Orthodontics, College of Dentistry, Yonsei University.

Retraction of canines represents a fundamental stage in a considerable number of orthodontic
treatment. Correct position of the canine after retraction is most important for function, stability,
and esthetics. The purpose of this study was to investigate the stress in the periodontal tissue at
the initial phase during canine retraction using various types of sectional retraction springs, by
finite element method. Three dimensional model of tooth, periodontal ligament, bone and eight
springs were simulated and tested.

The following results were obtained.

1. In sectional retraction springs, increasing number of helix and the closed loop in preference
to the open loop provided an decrease in horizontal force. Without angulating the arms of
spring, the T-loop revealed the highest Moment-to-force ratio.

2. The Moment-to-force ratio raised by angulating mesial and distal arms of spring, but very large
horizontal force was applied to canine.

3. When optimal force and optimal moment was applied to canine, the stress induced was homo-

geneous and the difference of stress value from cervix to the apex was little.



