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Application of cone-beam computed tomography analyses on etiologic factors for maxillary
canine impaction

Cao Dan',Lii Yan?,Luo Limin®, Yan Bin'®** Wang Lin'*

('Jiangsu Key Laboratory of Oral Diseases ,Department of Orthodontics ,Affiliated Hospital of Stomatology ,NJMU ,
Nanjing 210029;’Department of Orthodontics ,Stomatology Hospital of Medical College ,Zhejiang University,
Hangzhou 310006 ;°School of Computer Science and Engineering, Southeast University ,Nanjing 210008, China)

[Abstract] Objective:To identify the etiologic factors associated with palatally impacted canines and buccally impacted canines in
a Chinese population using the cone-beam computed tomography (CBCT) technique. Methods; CBCT images of 262 Chinese subjects
with impacted maxillary canines (buccally impacted canines and palatally impacted canines) and 262 age- and sex-matched subjects
without impaction were admitted to the study. All CBCT records were analyzed in software programs for quatitative and quantitative
variables of the teeth,dental arch and skeletal components by one rater. The differences among groups were compared statistically
(SPSS 13.0 software). Results: The mesiodistal dimension of the lateral incisor was significantly smaller in the palatally impacted
canine group than that in the other groups (P < 0.001). Both anterior maxillary dental width and skeletal width in the buccally
impacted canine group were significantly smaller than those in the control group(P < 0.001). The groups with palatally impacted and
buccally impacted canines had significantly increased prevalence of peg-shaped lateral incisors and incisor impaction, respectively (P
< 0.001). The average mesiodistal location of the canine cusp tip was significantly different between the buccally impacted canines
and the palatally impacted canines groups,being mesial and distal to the lateral incisor long axis,respectively. Conclusion:In
Chinese subjects,buccal canine impaction is mostly associated with anterior transverse (dental and skeletal) deficiency and incisor
impaction, however, palatal impaction is mostly associated with small or missing lateral incisors, consistent with the guidance theory. A

mechanism is proposed to explain the processes leading to different fates of canine eruption in response to varied local factors.
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Figurel Landmarks and illustrations of measurements from CBCT images in subjects with impacted maxillary canines



5 35 55 1 0]
2015 4F 1 1

OPRAE R CT e LR o BRI AL A -127-

19155 5 ol [v] — 0 i A T E A
1.3 “%it$FsE

K HI SPSS13.0 BB TGt A0 Hr . 239
K H Cohen’s Kappa 656 1 2H P AH A 36 K A6 56
W ZE R AT AENE, TR RMIBRAR A 03
PRE XS BRZH A S 5 B 1) LU R o R, 3 2
[ 25 07 25 55 FE BE AN I T R W B 1) LR FH O 22
G3HT . AL ARSR A IR At 3R R TR O
Ko F Fisher YIRS, & BN KGR LB FI A
PEEHE 2R FH Wilcoxon A& RIS 56

2 & R

SEPEAR e (Kappa K236,k > 0.9) FlE H 7R & (4
WA R B, r > 0.9) AN ] 55 PRI AT

B AR 2 AR A AR 5 I ) 2
e ) H B B (MD) A I 1) 5 BE (BL) A WL i
S (HSRMIZS S (8 B B R T IE R

M CEY R 0.17 mm, 2 2),

O HELAR ZEL A7) 28 28 5 49 30 328 v 5 FEE 1A /)
T O3 ER A RNk B2, FE L FR: 2 760 s A 34 R 2
B _E i 2F B JEE O BEAR 20 M50 5 (%) 2F 5k Jes I 1)
JE R /N TR (K 3)

JEMBRARZL ) LRSS — DR A SE R (TP1) &
ENT X IR, FanE e B (J-)) B 2/ NV X R AT AN
T3 ER 2, I 0 55— B 2 (] i B (IM) | T i 5
FE (AG-AG) Tl & Ji5 56 BE (NC-NC) L #5/h (% 3) 15
ANEAGHE L,

A SRR T A AL ARSR T U R 10 & AR AR L
JRMBRRZE DA E )R AR 04 2 R i e T H
Xof FRZURIEMIRAR AL, RS OU3EAR 2H BT A 1)
A R I 2 R T H BE A A AR ZH (P < 0.001),
2 LIV U) A Ak B e A2 R IE ST 2R 25 57, (LR
HRZH AP 2 B2k e A e m T IR MBEAR A, iy
R T 0 0 S R R 3 359 B o B R ) R R

&1 CBCT B&rEHENE
Table 1 Measurements of CBCT images
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Table 2 Comparison of crown dimensions of maxillary anterior teeth between the impaction and normal sides of unilateral
impaction subjects (mm,X +5)
o o s Rz R
AR A EFEM A AR EEM PES R EFEM PES
MR MD  8.83 £ 0.59 8.85 +0.61 >0.05 7.42+0.72 7.30 + 0.78 >0.05 8.37 + 0.55 8.20 + 0.57 <0.001
(n=106) BL 7.40 £ 0.56 7.40 £ 0.53 >0.05 6.80 + 0.62 6.89 £ 0.59 >0.05 8.53 £ 0.63 8.55 +0.63 >0.05
FUEEIEAR  MD  8.74 £ 0.60 8.69 + 0.59 >0.05 6.82+0.82 6.83 +0.77 >0.05 8.18 + 0.54 8.01 = 0.45 <0.001
(n=98) BL 7.28 +0.58 7.31 £ 0.58 >0.05 6.55+ 0.81 6.55 + 0.69 >0.05 8.38 + 0.76 8.40 + 0.76 >0.05
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Table 3 Comparison of tooth dimension, dental arch width and skeletal width among groups (mm,X +5)
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SCHH (n=153) XTHR4H (n=153) PME* LI (n=109) XFMEZH(n=109) P{H" R

I MD 8.88 + 0.61 8.93 + 0.54 >0.05 8.73 = 0.61 8.67 + 0.53 >0.05 >0.05
M4 4 MD 7.40 + 0.74 743 + 0.66 >0.05 6.81 + 0.84 7.18 £ 0.68 0.001 <0.001
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* . P{H KT Tukey HSD ZSHEAS [a] 4 ¥ I He 45
T4 FZAPHEHBTIHEOEEEERMAL ER

Table 4 Number of positive cases and occurrence rate of dental anomalies in each group [N(%)]
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A A A A 33(21.6) 0(0) <0.001 6(5.5) 0(0) >0.017 <0.001
AU A 13(8.5) 4(2.6) >0.017 41(37.6) 6(5.5) <0.001 <0.001
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EER R S 42(217.5) 34(22.2)  >0.017 36(33.0) 20(18.3) >0.017 >0.017
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