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Miniscrew in En-Masse Retraction of Maxillary Anterior Teeth
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Abstract: Objective To investigate the role of Power Arm in en-masse retraction of maxillary anterior teeth using
clear aligner ( CA) and micro-implant anchorage ( MIA). Methods The three-dimensional (3D ) model of
maxillary anterior teeth by combined use of CA and MIA was established, and the 6 mm-height Power Arm, was
attached to the canine or appliance. The initial displacement and the maximum von Mises stress of periodontal
ligament under three loading conditions were analyzed, namely the force was loaded by CA+150 g retraction force
at canine, CA+150 g retraction force on Power Arm at appliance, CA+150 g retraction force on Power Arm at
canine. Results In sagittal direction, the crown and root displacement difference of maxillary central incisor was
129, 129, 133 um, respectively. The crown displacement of the maxillary first molar was -23.3, -23.5,
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—-26. 8 um, respectively. The maximum von Mises stress of periodontal ligament in central incisor was 48. 4, 72. 6,

40. 0 kPa, respectively, and that of the first molar was 5.3, 10. 5, 5. 8 kPa, respectively. Conclusions It can not

be testified that retraction of the 6 mm-height Power Arm at canine or appliance with 5 mm-height mini-screw has

more advantages than retraction of the canine directly for more favorably controlling the torque of incisors, saving

anchorage of posterior teeth and decreasing von Mises stress of the periodontal ligament.

Key words: clear aligner (CA) ; micro-implant anchorage ( MIA) ; en-mass retraction

GETHIMR TP 2 — 28 DL B 5 I | 3 i 2 4
B IR 32 B I A R SRR S, X T
FHY AL, X T P s s BB MR 52, AT
T R B 1T A R E B A R Bk
232 3 N WAL A I 3, 40k, BE A TCHCHE B
JEHrIA %S (clear aligner, CA) M HF AR R L&,
CA 32 3| BOR B 22 1 e 8 1 75 Bk, R R A P AR
SRR TR R B b i S A &P G, (HZ, CA 1
NBERG B 4 0 8 O 0 = 4E RS B L ARSI B X A
G I 191, B 44 1) i 28 5 5 0 IS 28 3¢
Pr—HRBARME S, B, R RIE B IR 1A )
FWRTE LR R AR R S B A T, AR R
A 3E K Power Arm R 14 2T ( micro-implant
anchorage ,MIA) 5 CA BXA i, LS T ANE5 19 I
IRECR . A SOy = 2 fifi 1A BRIT 5 s i
Power Arm 7E CA Bt& MIA 0K YUk b /T 4 AR
FH, U R AR G I R 52 B SR 1A= ) 2248 5

1 MRS

1.1 337 CA BX& MIA WU LRI ZF =4/ RTHRE
L1.1 AR R EECL 4 LSRG RIRES 1
U P H5 36 B0 R, 8 A PP AR AU =
IEPAETC R G4 B 2 W I S . 8 R R )
B HEFT RO AT S & AUR S AR RO
HLWr 2 9 4 ( cone beam computed tomography,
CBCT) (HiRes3D [1Jf CBCT, b 5 WAL #8 A5 BR A
") FH A 100 KV 4 mA, S5 0. 125 mm,
HIL320 KR IEE, LL DICOM #Uf A7

L1.2 E&uE EF5 7 BB CA Z A2 st
S OB B #5 DICOM #% 2 SCHF 5 A Mimics 17.0
( Materialise 2> 0], FE A B ) | AR $i5 4% 21 240K BE () AN
[F) e i (LA 45 1 i IR i A i OF IR
AE B iz B Caleulate 3D A2 A i #) 26 19 = 4
il ffi B Geomagic Studio 2016 (3D Systems 72y

A, 95 ) X RE TP BRI X G R X AR AR 1 A T
Fm AL A AR S, Az L SF A R R [R] AR
HyperMesh 14. 0 ( Altair ANaEED)  EIE AR
FME 5 MAM R 0.2 mm A B SE AR BT Y
Jra, 153 i A Y ; {#i Ff Atreat Manufacture %X
(AR BT g A PR 7], P ) A shi s
AR TR, ESE 1 A0S 2 A I8 - T 0 SR T 3
W F 56 3R T 1) 1) b 2 A1 4T R O iR B 1 )
0. 6 mm7c o0, JF AZ RIS AR 1 7 A& 5
IF 55 W AR U U6 A VD £k T DD L R
U5 BB 53, MR A 52 R B0 4 HC At 4 5 4k B e ¢
A AT A I R PR KRB CA, FiR TAEY i F
455 A /R 5E o
1.1.3 MIA 48 Power Arm 4 Z AL A 12 5
KA. 1.5 mm x10 mm FUAEASHET A
T 6 mm 5 Y Power Arm U¥E, fi F NX 8.5
( Siemens’s F] , M1 ) 22 il H B IR] 2800 RS 40 b Ak B
AT A PRI, SR MR fff B2y 7 e oA R A
F2.8 mm X 4 mm x 1 mm /K& B4 DL A
2 mm x4 mm X 1 mm 3 ELH I RS B 5P
B
1.1.4 B3 pR g a  MRIRIGRIERFL, MIA
TESR 1 B8 55505 2 T oF Z 18], o0 T 4 R U T E
5 mm, 5 FAIURAFIE S 60, H K E 8 mm', i
L TR AT, Power Arm 7 TR F 51
AL TS B IR A b, NI 150 g 7ESRF I
PRTEE A 5 A A4 B4 (A Power Arm J5 AN
PRASIE IR ) FE 5 2 TP SF AV 2 03 24 e R e o
O RSN BRI 7255 1B i hosigRil R
PR ROINSR) | DA I V1A O 95 = Ol = N e
G SR CA FIARET & £ Power Arm B4 =
YRR IBOE A& SRS 2 DB JF 5
A ANSYS Workbench 14( ANSYS A+, 36 ) , e84
LS T i = AEAT BT (LA 1) o



B 18,%. Power Arm ERFEFARBERMESTEE RN 7T P HI1ER
BAI Yu, et al. The Role of Power Arm by Combined Use of Clear Aligner and Miniscrew
in En-Masse Retraction of Maxillary Anterior Teeth 81

., e,

(b) 42

(a) THL1

(c) T3

E1 AEILRITRERARESHMESIR Power Arm BRI EAIF = HHRTER

Fig.1 Three-dimensional finite element models for en-masse retraction of maxillary anterior teeth by combined use of clear aligner and

miniscrew under different working conditions (a) Working condition 1, (b) Working condition 2, (¢) Working condition 3
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Fig.2 Location of the selected nodes
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Tab.2 Maximum von Mises stress of parodontium for different

tooth under different working comditions
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Fig.3 Von Mises stress distributions of parodontium for different teeth under different working conditions

(b) Working condition 2, (c¢) Working condition 3
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Tab.3 Displacement of anterior teeth in sagittal direction under different working conditions
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Fig. 4  Displacement differences in crown and root of
anterior teeth in sagittal direction under different

working conditions
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Fig.5 Crown displacement of the posterior teeth in sagittal

direction under different working conditions
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