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Three-dimensional Finite Element Analysis of Maxillary
Dentition Retraction with Two Kinds of Micro-implant
Anchorage Location
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[ Abstract] Objective To investigate the biomechanical effects of two kinds of micro—implant anchorage
location for en—masse retraction of the maxillary dentition. Methods The three—dimensional finite element model of
the maxillary dentition en—masse retraction with micro—implant anchorage was constructed with CT scanning data,
MIMICS and ANSYS software. Then the force and the initial tooth displacement were calculated when two kinds of
25N and 3N force, Results With

micro—implant anchorage location changed the whole upper clockwise rotate and when the micro—implant
pl horage 1 hanged the whole upper clock d, d when th pl

micro—implant anchorage located under 1.5N, 2N, respectively.

anchorage was inserted between the first and second molars, the force could properly be increased, the whole
upper clockwise showed a lesser extent and the siress on the dentition was less. Conclusion The upper dentition
movement can be changed effectively by the different micro—implant anchorage location.
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Tab. 1 The parameters of materials used in three -

dimensional finite element model

MrERE A SRR (B, Bpa) TAFARE (V)
e 13.700 0.30
T 20.700 0.30
52z, PpEET 176.000 0.30

1 InEHERE
Fig. 1 The loading model diagram
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Fig. 2 The node graph for reference

2 R

WL AT B A FNIEFI AL ET AR & A2 5] %2
MGG K, BB SRS, AR 1) 5
fife. KRR, WA, RAE, BFHmHZ A
. BEEM, BIALKEBFRETAE, JRF R
Fiks. ANFEFFEETOIE (Sitel F Site2) PIUL L
Wi AR, KFm . RoRm . EE R 3
ATy [ LA A IEA A ], (HAE AT BT 32 1
I Sitel H Site2 K.

21 FiEUBNEE



5512 4 A

th, % PIRRREETOLEAE W B8 P i) = e BROC A

125

FAEET AR B (Site L FSite2) N3k 1.5 N, 2 N,
25N, 3NLUG, A Bl a5 W1 ~ 7.

22 FEMARMBEEE

F VN I B Afi ke ILE 3 ~ 6.

2.3 HIESH

SR IR RS <R ey ESARIENIOE: NI RY TN
], FiAE ET Site 1 FPUI2F 1 1.5 N v S fie K, 762
N i I R e/, LRI LA O RS R R, it
I, BEE N2 (3 KA RS B G K. Site2 s R
] ,2.5 NEFOAR a7 B3 K, B 10], Site] F1Site2
BIREmEIE K, Ao aigim, Hsitel
Site2 i B8 it BT K.

RFNHFEH. Wi, Sitel F1 Site2 Fifi f1{E 1
KB ZF 1) @ i A5 38 K, Sitel BB, K
ARy, Sitel F Site2 Fifi fin#% 7 (3G K13 b A %
WAk, Hop Sitel i KT Site2. FEH W, Sitel 2R

FBE ARG K R T R . Site2, Bl ) {E 3
i, RIS E RN, TE 2.5 N iR/, MR RE
JHEE KM K.

S5 VB A5 B a3 B, B0 {0 in ROBUA s
[ PSS | Site 1 7E2.5 NS 25 (v B /)N, Site2 782
N A NS fe/Is. SRtk 1, Site FlSite2 B 2 it fin 25
FHEE K T RNk, 3 B, Sitel fISite2
Bl B RGO, B AR TR LR 3 K.

GRS TEFRET AR R B 4
FHt, AESEEFAT Sitel F1 Site2 &4 BN ES
BRI G T —3, RIRESEI IR B =5 4%
Be, BEABIASAR. SRmMBEES | I E A, Bl
FimF i K. Sitel 25| JIEHN 2 N B 518 &
AT N, Site2 4251 J1{E R 2.5 N BF&-F-1HiER:
/N, MIREER ST, Site2 435 51 B %2 i 11 ke
Sitel /1N, (iR WEHEL, UWIE 3 ~6.

R2 FiEKTFEMAF (sitel 56 EFIEET, x10*mm)

Tab. 2 The horizontal displacement value of tooth in site 1 ( x 10~ mm)

YERIE 26 23 21 I 13 |6
I.aN -T.01 0.26 -3.18 -4.85 -0.14 3.38
2N -9.48 0.35 -4.735 -6.47 -0.18 7.3
2.0N -0.11 0.44 0.3l -8.08 -0.23 8.92
3N -0.14 0.52 -B6.37 -9.07 -0.28 010
®3 FEKEEEE (site2 67 EFEST, x10*mm)
Tab. 3 The horizontal displacement value of tooth in site 2 ( x 10 mm)
5| DE 26 23 21 I I3 | B
I.aN -4.70 013 -0.30 -6.93 -0.14 8.72
ZN -6.2B 0.21 -7.07 -9.24 -0.119 011
2.0N -7.83 0.26 -8.83 -0.11 -0.24 0.14
3N -9.40 0.31 -0.10 -0.13 -0.28 017
x4 FERREAGCLRE (sitel 56 [EFHEST, x10*mm)
Tab. 4 The sagittal displacement value of tooth in site 1 ( x 10~ mm)
YERIE 26 23 21 11 13 16
I.5N 3.76 2.02 7.86 2.61 -2.04 -2.42
2N 5.02 2.69 0.10 3.48 -2.72 323
25N 6.28 3.37 0.13 4.35 -3.40 4.04
3N 7.53 4.04 0.15 5.22 -4.09 4.85
®5 FERREMLRE (site2 67 EFHEET, x10*mm)
Tab. 5 The sagittal displacement value of tooth in site 2 ( x 10~ mm)
#5| d 26 23 21 11 13 16
15N 5.54 0.20 0.13 5.89 2.18 4.32
2N 7.38 0.26 1.18 7.86 2.90 5.76
25N 9.23 0.33 0.22 9.82 3.63 7.20
3N 0.11 0.40 0.27 0.11 4.36 8.64
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*x6 FEEEREBNM (sitel 56 EFEET, x10* mm)
Tab. 6 The coronal displacement value of tooth in site 1 ( x 10~ mm)
YERIJIME 26 23 21 11 13 16
1.5N -4.48 0.14 -6.61 -1.43 0.10 -3.15
2N -5.97 0.18 -8.82 -191 0.13 -4.20
25N -7.46 0.23 -0.11 -2.39 0.16 -5.26
3N -8.96 0.28 -0.13 -2.86 0.20 -6.31
x7 FEEERBM (site2 67 BFEET, x10*mm)
Tab. 7 The coronal displacement value of tooth in site 2 ( x 10~ mm)
25| 1H 26 23 21 I 13 | B
I.aN -2.84 99.1'4 -0.10 -3.73 7112 -4.78
2N -3.86 13.22 -0.14 -4.97 9.a0 -6.35
20N -4 .82 B.52 -0.17 -6.21 01 -7.93
3N -0.79 19.83 -0.21 -7.4B 0.14 -9.52
3 2.5 Nsitel LM AI=E e —— e N
Fig. 3 The stress nephogram of maxillary in site 1 E6 25N site2 (B BH=E

under 2.5N

Bl 4 2.5Nsitel fIgHEH=E
Fig. 4 The nephogram of displacement tendency in
site 1 under 2.5N

B 5 2.5Nsite2 LA H#EHE=E
Fig. 5 The stress nephogram of maxillary in site 2
under 2.5N

Fig. 6 The nephogram of displacement tendency in
site 2 under 2.5N
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