EREMAE £38%F £3H 2023%F6A
Journal of Medical Biomechanics, Vol. 38 No. 3, Jun. 2023

587

X E 485 :1004-7220(2023)03-0587-07

FEHBFERERTINED HFETH

B4, BFF, F—F', ®xHEBE', ATIRE, #HRAE, 5 £
(1. VA2 AR B e T A JUN R B 1 s IE R, [ 5% 1 e o e PR R 2 58 PP, VT 10 s B T A S0 R 2
T AR 2RI, 1 20001152, bR ACH R A4 BE 2E BE IR A LA RS BE S IEITRL , DAY 128 5
THERFEEMR TG, LI 200011)

WE AR FRENFIESERT R SRR T 2 05 5 T 1 0084 EE A9 A48 e R AR M AR L B A2 0 0 2 BIL, 3R A5 2 T
S WA e s R = e (0 B et L S 7 S = - v b5 s b = S X (L NS D7 SR = K 1 S 7 N i ) 7 R TR )
A ¥ (incisor mandibular plane angle , IMPA) | B8 & AL RO AREHR4L | B 42 AR 05 21 T 5 M4 AR IS 2, 7 A F
WA MR EA RS TR M, R 7 TR A EMF, IMPA<90° i 7F 7 52 B 76 [ J14H ; IMPA>90° i}, 7 7 32 3|
JEII 5, 2 S0 U o0 Je s R U v LA o 2 e Je 1 2 i R A, O s R 085 T S ) 24 15 o 2 e 7 1o e
#, &g BWRIRSHRAR TR th SRR S E s, A RS, AT AL O s AR s ok ik
G AL 01 8% 8l 5 A ek T AR, T LATRE ST TR A4 AR U ofe sk b A ek o 1) RS 5

KR BUIFIAS; I EAL; B, TR

HESZES: R318.01 MR ERD: A

DOI: 10. 16156/j. 1004-7220. 2023. 03. 024

Analysis on Mandibular Anterior Tooth Intrusion with Clear
Aligners

XIAO Shengzhao', FENG Qiping', LI Yixin',  YUAN Lingjun', ZHOU Ketuo’,
CHU Fengting'*, FANG Bing'"

(1. Shanghai Key Laboratory of Stomatology & Shanghai Research Institute of Stomatology, National Clinical
Research Center for Oral Diseases, Department of Orthodontics, Shanghai Ninth People’ s Hospital, Shanghai
Jiao Tong University School of Medicine, Shanghai 200011, China; 2. Translational Medicine Research Platform
of Oral Biomechanics and Atrtificial Intelligence, Department of Orthodontics, Shanghai Ninth People’ s

Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200011, China)

Abstract: Objective To explore change patterns and corresponding biomechanical mechanisms of labiolingual
inclination during intrusion of mandibular anterior teeth with clear Aligners, and obtain accurate labiolingual
direction control strategies for vertical intrusion of the teeth. Methods The simulation model of the mandibular
anterior tooth during vertical intrusion with clear Aligners was established. Different incisor mandibular plane
angles (IMPAs) of mandibular anterior teeth were designed. The conventional group, labial attachments group,
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labial power ridge group and lingual power ridge group were set separately, and displacement trends and
labiolingual torques of mandibular anterior teeth were analyzed. Results During intrusion of the mandibular
anterior teeth, for IMPA <90°, the dental crowns underwent lingual torque; for IMPA >90°, the dental crowns
underwent labial torque. Adding a labial power ridge to crowns of the mandibular anterior teeth could increase the
labial crown torque, whereas adding a lingual power ridge and labial attachments to crowns of the mandibular
anterior teeth could increase the coronal-lingual torque trend. Conclusions During intrusion of the mandibular
anterior tooth clear Aligners, an undesigned labiolingual movement of the dental crowns many occur. When the
crown is tilted towards the labial side, the lingual power ridge can be designed to avoid the crown moving to the

labial side. When the crown is tilted towards the side of the tongue, the labial power ridge can be designed to

avoid the crown moving to the lingual side.

Key words: clear Aligners; anterior tooth intrusion; labial inclination; torque
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Fig.1 Establishment of finite element model of the mandibular

anterior teeth during intrusion with clear Aligners

(a) CT images of the maxilla of normal patients,
(b) Fabricating clear Aligners, (c¢) Establishing the local
coordinate system, (d) Setting different inclination angles of

the tooth, (e) Setting four working conditions
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Fig.2 Displacement nephogram during intrusion of the

mandibular anterior teeth  (a) Conventional group,

(b) Labial intrusion attachment group, (c¢) Labial root
control ridge group, (d) Lingual root control ridge group
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Fig.4 Labiolingual torque of anterior tooth crowns under different labial inclinations
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Fig.3 Variation trend of displacement during intrusion of the

mandibular anterior teeth (a) Conventional group,

(b) Labial intrusion attachment group, (c¢) Labial root

control ridge group, (d) Lingual root control ridge group
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Fig.5 Contact force of labial intrusion attachment group
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