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Comparison of alveolar bone changes in maxillary anterior area secondary to different kinds of
retraction method of anterior teeth: a cone-beam computed tomography study
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[Abstract] Objective - Using cone-beam computed tomography (CBCT) to compare alveolar bone changes in maxillary anterior area secondary to
maxillary incisor retraction adjunct with tip (R&Tp) and retraction adjunct with torque (R&Tq) movements. Methods - Forty teenagers with Angle's
class Il division 1 malocclusion who had completed orthodontic treatment met the inclusion criteria and were selected, and all of their 160 maxillary
incisors were classified into two categories, namely R&Tp group and R&Tq group, according to their actual retraction pattern. Pre- and post-treatment
CBCT images and 3D measurement software were used to measure and analyze tooth retraction and alveolar bone height and thickness changes within
each group and to compare treatment changes of teeth and alveolar bone between two groups. Results - Anterior teeth in each group were intensively
retracted and uprighted, with a longer retraction distance of incisal edge and a greater retraction angle of teeth in R&Tp group than in R&Tq group (both
P=0.000). Alveolar bone thickness was significantly decreased at L3 and P1 in R&Tp group (both P<0.05), while it was significantly decreased at P1 and
P2 in R&Tq group (both P<0.05). Total alveolar bone thickness decreased at T1 in R&Tp group (P=0.000) and at all levels in R&Tq group (all P=0.000).
Finally, alveolar ridge height in two groups dropped both in the buccal (both P=0.000) and palatal (both P=0.000) sides, with a more prominent extent in
the palatal side, and ridge height dropped most in palatal side of the teeth in R&Tq group. Conclusion - The buccal root apex area and the palatal alveolar
ridge area of alveolar bone in the R&Tp group and the cervical and middle area of incisor root in palatal side of alveolar bone in the R&Tq group are
high-risk areas for alveolar bone resorption when anterior teeth in teenagers with Angle's class Il division 1 malocclusion are intended to have en masse
retraction.

[Key words] cone-beam computed tomography (CBCT); anterior teeth retraction; alveolar bone remodeling; Angle's class I division 1 malocclusion
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Fig 2 Dental measurements of upper incisor
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Fig 3 Alveolar bone measurements of upper incisor

http://xuebao.shsmu.edu.cn

JEioM T1, T2, T3, [R]IE 500 2 R0 100 13 3 CEJ 1
M ELPE B IR V. Ve (1B 3B), B ik e o Al BT A
BIA WK 1, AR AAA G CBCT ¥R R H
PA b 75 e A A B, B A 0 AR el VR A — B
] N 4 R 5E B, A IRE DN 2 A BCE R TE, R 3 S
BEALIHER 10 B8 E T ER MR, JHRA4LINHx R
(ICC) PPN BHE I & v Ftk

AR (BN . 2018, 38 1) ()



1378 | Lifss@AS#® ()

A1 U5 B R I H B S

Tab 1 Definitions of dental and alveolar bone measurements
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NA x s, FeRt & A NEAE AT
AL I N Levene's J5 22 5 PEAS UG, 24 B0t il 2 1E
R, RA cBE, SNERHAESEAEK T .
P<0.05 FRZERHAGRIFE L,

Kolmogorov-Smirnov |F

2 &R

2.1 2 41 Easi b oF A i o H b

it D 5 H B ICC 5y B85 R IR T 0.90, KWL
Pl BAT RLAT A AT SR, (ORI AL B AR DD 2 A Rif TE-
MP, LALPP (¥R TR A (3 P=0.000), {H2 4
A RA-MP {H 22 5 E&i 228 L (P=0.815), $2/R{BRAN
W ARTITEIA SR (% 2) o 2 ZhL 1A AC T 24 A -0 2
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Tab 2 Comparison of pretreatment dental measurements between two groups

515 H A4 (R&Tp, n=78) B4l (R&Tq, n=82) P
IE-MP/mm 28.67+3.08 26.49+3.42 0.000
RA-MP/mm 16.38£2.26 16.47 £2.50 0.815
LALPP/® 123.36 £7.38 118.78 £6.52 0.000

2.2 bdwii oF Wl Dl e

2HMF AR (AIE-MP) | MRIfifEHE (ARA-
MP) DAR K ANYCFE (A LALPP) BANE J5 2551k
R Al Mann-Whitney U £ 5; FL# 22 5. 25 R R BUR A
W 228 e A B s e AV R S T B R TP AR ML (39
P=0.000), ifi 2 ARG A TAHR TG 68l (35 3),
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Tab 3 Comparison of dental changes between two groups

W4T H A4l (R&Tp, n=78) B4l (R&Tq, n=82) P
A TE-MP/mm 5.86+1.77 4714132 0.000
A RA-MP/mm —1.12+0.89 1.85+1.16 0.000
A LALPP/ 18.90+6.46 835+3.87 0.000
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2.3 PR R AR DL g

RO EATE A B A T 8 A AR S S AR
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Il /N R IR, FEAS B 158 MR 22 [X % B 1 7 L
G5 ZAS NI REB AR S1 KRFERI AN (P=0.000),
HAE S2. S3/KF-RILAE S N (¥ P=0.000) ([&] 4A,
B). ¥R N EATEA B A T % AR S R AR
AR R EEN (P=0.000, P=0.000, P=0.002), {HI
SNy T U O A S AR 3 A KT B3 (B
P=0.000), H.7E S1/KFmuha ik, S2kFikz, £
SERfF et G R BLE T RS (B 4C, D), (RIS
HAEEETH E, BURNIBH T1E RN (P=0.000),
T2, T3 JEEEHE K (P=0.001, P=0.000); #3 4t A4 & 7k
oA R S R B R B AN () P=0.000), Mo T,
T2 JE /&R, 248 M (¥ P=0.000), f5M (¥
P=0.000) -t & BEY TR, HLIS 00 S A i P .
=, Ho XU RABE bR (P=0.000) (% 4),

e AL B AR GIEGURIAI, b ATDD IS MRS D oAl 1 T2 5, I
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Fig 4 Comparison of treatment changes of alveolar bone between two groups
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Tab 4 Comparison of pre- and post-treatment alveolar bone measurements within two groups and alveolar bone changes between two groups

A 22 R DR B AR A SR P A

. (R&Tp, w=78) B 417 R & 5 H RFTARJG L (R&Tq, n=82) 2 2L Al A R 3R 9T A A5 R LR
A AR5 P " ENi) A P A4l B4l P
L1/mm 1.09+0.32 0.99+0.36 0.017 1.07+0.34 1.20+0.40 0.000 0.10+0.34 —0.13£0.31 0.000
L2/mm 1.07+£0.33 0.83+£0.40 0.000 0.96+0.32 1.16 £0.47 0.000 0.25+0.36 —0.20+£0.40 0.000
L3/mm 1.42+0.68 0.85+0.74 0.000 1.224+0.54 1.52+0.82 0.002 0.57+0.58 —-0.30+£0.79 0.000
P1/mm 1.71 £0.47 1.08+0.71 0.000 1.71 (147, 1.97) © 0 (0, 0.78) 0.000 0.63+0.66 1.30+0.56 0.000
P2/mm 2.62+0.75 3.08+1.14 0.000 2.63+0.66 1.36 +0.87 0.000 —-0.45+0.99 1.28+0.90 0.000
P3/mm 4.01+1.12 5.90+1.85 0.000 3.84+0.98 2.96+1.32 0.000 —1.89+1.54 0.88+1.28 0.000
T1/mm 8.40+0.70 7.93+0.92 0.000 8.28+0.71 7.40+0.70 0.000 0.47+0.73 0.89+0.53 0.000
T2/mm 8.58+0.92 9.00+1.31 0.001 8.35+0.95 7.41+1.02 0.000 —0.42+1.02 0.93+0.83 0.000
T3/mm 9.08+1.26 10.43+1.80 0.000 8.62+1.23 8.05+1.38 0.000 —135+£1.38 0.56+1.23 0.000
V,/mm 0.73+0.34 1.38 +0.60 0.000 0.69 (0.54, 0.97) 1.04 (0.75, 1.60) 0.000 —0.65+0.60 —0.33+0.47 0.001
V,/mm 0.67+0.32 1.80+1.00 0.000 0.67 (0.51, 0.96) 3.26 (1.51, 4.79) 0.000 —1.14+£1.20 —2.73+£2.35 0.000

e TIESVEORHE B AR s THRIEZ MRS A FORHE ) Wilcoxon PR SRR s “ U5 ZEFTMETORER MO REA (4G, 5 22 ATTHRER ] Mann-Whitney U 4655

3 itig AT IR . R IRRS 3 — )7 i TG AT o i B2
BB, AR TATIFRT G A P s 55— i
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WaFIE . {5 AL Rl o A e R Al IR (U — 2 5 R X

CAEA AT A WU IR ZE, TCiR Mot Wik ez, BIVR MRS DCAS (U o #s T 1, en 1544 b
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T R A EFEA RN I &, Teferbo.o i TRLpLuo A R IR RSO, JREm T B AT g, i B
MR ZIE ", Pk e EAEIF AR SSRGS R T IZDCAR B R B S i S T Bifs ah ., IR SRR
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T2, T3), s Al SRR IR PR R BRI AR, X Sarikaya % 7 M " R
WhE R (RN T2, T3), $onaid il ek 85R2(0, BRI aHmeE v e h T e, 5
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