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Abstract; Objective To study the effects of different root control attachment on root control and periodontal
ligament (PDL) stress during canine distal translation in plastic aligner-based orthodontic treatment. Methods

Through three-dimensional (3D) finite element technology, 11 models composed of 4 attachments and 3 kinds of
loading were established. Namely, attachment A. no attachments; attachment B. traditional vertical rectangular
attachment; attachment C. 1/4 spherical double optimized attachment; attachment D: double optimized door
arch attachment; load a: 0.15 mm distal translation of the canine; b. load a + application of 30 N - mm
counterclockwise torque to stress surface of the attachment; load c. load a + application of 30 N - mm
counterclockwise torque to the entire crown. The root control effect of distal translation of the right maxillary canine
was simulated with plastic aligner under different loads. Results Displacement modes of all models were distally

7% B #3:2020-04-07; 1&[E1 H #3:2020-05-26
HETH #i4A LA 25058/ ( LGF18H140002 )
BEEE AT, E(EEI, E-mail ; xinpinglin@ 163.com



EREMAE $£36% F2H 202154 A
258 Journal of Medical Biomechanics, Vol. 36 No.2, Apr. 2021

tipped translation. The double optimized door arch attachment showed the optimal root control effect during canine

distal translation. The root control effect for two groups of double optimized attachment was better than that of

traditional rectangular attachment. The effect of adding attachments on root control of the canine was better than

that of applying only counterclockwise couple. The PDL stress mainly appeared in distal alveolar ridge and root

apex without attachment, while the PDL stress mainly appeared in distal alveolar ridge with attachment.

Conclusions The most suitable measure to improve the effect of root control during canine distal translation is to

use the double optimized door arch attachment in clinic.

Key words: plastic aligner; periodontal ligament (PDL) ; root control attachment; canine translation
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Fig.1 Model of plastic aligner, attachment, canine,

periodontal ligament and alveolar bone
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Fig.2 Schematic of bonding attachment (a) No attachment,
(b) Vertical rectangular attachment, (c¢) 1/4 spherical
double optimized attachment, (d) Double optimized door

arch attachment
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Fig.3 Loading conditions for finite element analysis
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Fig.4 Displacement results of finite element analysis
(a) Displacement distributions of the canine, (c¢) Rotation

center of the canine
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2.2 RFFFEFE von Mises K

L3 T A 15 0 28 ] J e K von Mlises B JJ &
L,z O R 7 RN Je a3 A 5 e LA A TG
BRI 7 S B ( L3R 3) o JCRRHAR IR, N g 32
BLAE T T o R U RN AR S s AT B AR B, N g R
T AR (IE 6) .



K, %, REHERHMEXN TIEERE RGBT M
DU Qingling, ef al. Influences of Different Root Control Attachments on Canine Distal Translation with Plastic Aligner 261

#£3 AEMMEMER TFEERK von Mises M J1 bk %

Tab.3 Comparison of the maximum von Mises stress of PDL under

different attachments and loads Hifii . MPa
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Fig.6 Von Mises stress distributions of PDL
(a) Without attachment, (b) With attachment
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