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THREE-DIMENSIONAL EVALUATION OF IMPACTED MAXILLARY CANINES USING
CONE BEAM COMPUTED TOMOGRAPHY AND PANORAMIC RADIOGRAPHS

Sang-Yun Jeon, Nan-Young Lee, Sang-Ho Lee

Department of Pediatric Dentistry, College of Dentistry, Chosun University

——Abstract

Normal eruption of the canine is important for the transition to the permanent dentition. Etiologies, including
premature loss or delayed retention of deciduous teeth, neoplasm and abnormality of lateral incisor can cause
impaction of the maxillary canine. Untreated canine impaction can result in malocclusion, cyst formation and
obstacles in orthodontic treatment. The aim of this study is to evaluate location of the impacted maxillary canine
and to identify correlation between location and management of the impaction including complications. Using
panoramic radiographs and CBCT scan, images of 89 children diagnosed with impaction of the maxillary canine,
location of impacted canines was evaluated. The choice of treatment and complications were investigated to
identify correlation. Results show that the most commonly impacted location of the maxillary canine was in the
mid-alveolar area, followed by buccal side and palatal side. Orthodontic traction was selected more frequently
than the other treatments. As complications, displacement of adjacent tooth was occurred most frequently.
Buccally impacted canines showed increased tendency towards displacement. The more buccally the canine was
impacted, the less orthodontic traction was chosen as the treatment. The canine impacted mesially to the cen—
tral incisor showed increased tendency to occur root resorption. Therefore, early diagnosis by periodic examina-
tion, appropriate treatment and intervention is required.
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A 9] A5 32 FAH o= %

sl Fol i HX|9 $A|dl| gk B} Fget JHE A5
T U

AA7EA] wEE et Ax)9 3xk A §X| o thg AFEo]
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o] 7|FHE o] 83t ol Uig AA9 AXNHEE 71E389
A, T ol d 91X FHe} AX 9 WE shedel U o
TEo|er, mEdE AXe] 39 HXHA Y A5 L
S o] thek AAAA S B3 ATE PR g}

o] At B2 Cone-beam CT (CBCT) 44y g}

PGS olgslel WEE Yotk AxY 9AE 2Aks

o, AT A 2 WA FEEte] BAZ Lolur] 9
& Relnt
1. 917 ME o e
1. oo

20063 HE] 20129704 Mgt x| ZHE Y Aol Fhof A]
w5 get AR HAE e dwgepiabd 293
CBCT (CB Mercury, Hitachi, Tokyo, Japan) &% 2 A8
g 3t 5 Y B AAIESE FoR Q) dehEe] 2uky

A EERAS Yehle 479 vl miEAE Hole S
£ Alelg 89vg 9] et e R st

& 8999l eAte] it veole 11.1541(8~184)olH, o]
T 9= 377, ARk b2l FEA A miES Hol
T 455 2okl & vfE ot 1A = 106740
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2. o4y
ShegehAl 9 43 CBCTR 398 3 A748 %9
AR, W 94, TRl 34 QA9 AR

-ViewStar, Infinitt Co., Seoul, Korea)<

et AAE Bkt miEE AX 9 T
71222 P-F70 (bucco-palatal) $13 #A, =-UA
(mesio-distal) 12 B, F24 $12] (vertical position) ¥

., 2
kst 49 949 1
A gt

A7) o ol FE A=, A2, PF 193

Aok e
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@ 139] Al ol
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@] A5 242 F9l3ts

2) =94 911

|5 AX ] ZUAA AABAE AR fld FEA,
24X, A1LTA AEHS VTR S $EH A5 24
99& 43 99 (central incisor area), TEX &3} =
Az 2% Abele] d9& 4] 99 (lateral incisor area),
AR 5H A1LaTH 2F Abe] FE AA Y (canine
area), 18I A1ATFH XF2 YA A& A7 99
(premolar are)2.Z FE39tH(Fig. 2). viEd A9 ¥

ol 9ol 474 99 T o= Gl A=A deetupd

AP gl BARET,

\ ~ Within the arch
Palatal

(B)

Fig. 1. The bucco-palatal position of cuspal tip of impacted canine in

(9] (D)

transverse plane. (A) Buccal area represents the area buccal side to dental
arch, the area within the arch represents the area within the dental arch,
and the palatal area represents the area palatal side to dental arch. (B)~(D)
The 3D images of impacted maxillary canines located at buccal area (B),
within the arch (C), and palatal area (D).
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3) A A AR AA|
Q13 -] RS —’Fﬁ@ii %] 735 (near cervical), |

&5 (beyond apical) 9] Al g2
JJr ghepiald G Aol AR wE
=4 248 TH(Fig. 3).

5 (near apical), X
= T8% 5 CBCTY
ol o= g YA

Lateral
incisor
area

Central
incisor
area

Premolar
area

Canine
area

(D)

(E)

Fig. 2. The mesio-distal position of cuspal tip of impacted canine in
panoramic radiographs. (A) Central incisor area corresponds to the area
mesial to the long axis of central incisor, the lateral incisor area indicates
the area between the long axes of central incisor and lateral incisor, the
canine area indicates the area between the long axes of the lateral incisor
and the first premolar, and the premolar area indicates the area distal to
the long axis of first premolar. (B)~(E) Panoramic radiographs of impact-
ed maxillary canines located at central incisor area (B), lateral incisor area
(C), canine area (D), and premolar area (E).

108

AR E wgEHay vjiEd s &4
st H(Fig. 5).

6) ¥ U7 HANFH S dde A3} AR FFo| o|F= 7

Waford 70| A|<tet upe} o] &5 27 HFEHE A2
3t bicondylar lined XA #FFo] o|F= 4& S0
(Fig. 6).

7) wiEE Aol ofs) wAG FHF

w Bl ot Ao ofsf wAS FHTS A A2 FF
A4 Aole] ®¢(displacement), 1A 2|oke] & FFe]
o] FE o] Al

Beyond apical

Near apical

Near cervical

(A)

(B) © (D)

Fig. 3. The vertical position of cuspal tip of an impacted canine in the
sagittal plane. (A) Area near cervix (near cervical) indicates the area
between the crest of alveolar bone and middle of the lateral incisor root,
the area near apex (near apical) indicates the area between the middle of
root and the root apex, the area beyond apex (beyond apical) indicates the
area upper to root apex. (B)~(D) Sagittal view of impacted canine located
near cervical (B), near apical (C), and beyond apical (D).



(A)

(B)
Fig. 4. Distance (d) from the tip of the impacted canine to the occlusal
plane. Occlusal plane is defined as the plane which connects the
mesiobuccal cusp of the maxillary first molar and the mid-point of the
incisal edge of the bilateral maxillary central incisor.

(B)
Fig. 5. Angulation of the impacted canine to the occlusal plane (a).
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Fig 6. Angulation of the impacted canine to the bicondylar line (b).
Bicondylar line is defined as the line which connect the right and left most
superior point of condyle.

8) T = U
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o A9
(17.0%)9] &

=0 3070(28.3%), F/M=<] 187K
HAHTable 1).

Ao =43 g 514(48.1%) & 7 &
S & AX7} AFPen, 1 gger AX g 3570
(33.0%), 27X 99 11/4(10.4%), 22 99 97

(8.5%) «©M 2 YEFTH Table 2).

4. 455 9%

mjEE AR A E SAAE A FoR A 2| EAshs
A9 50NAT.2%) 2 A4 Beka, AR 4271(39.6%)
A2 A 1470(13.2%) 8] 225 BTHTable 3)

5. A%| ¥=0| 0|F= 20t WEEHo2RE{9| Az
1) ez RE A
ARd wFFUA X aFEAA FA ALe B

15.1 + 4.5 mm=E ZAFEATHTable 4).

Table 1. Bucco-palatal location of impacted maxillary canines in

transverse plane
Sector Number %
Buccal 30 28.3
Within the arch 58 54.7
Palatal 18 17.0
Total 106 100.0

2) AR o] o] F= 7t

(1) ugHHG o] F= 7}

WEHAI o] F= 22 H 56.0 + 25.4° 0| tHTable 4).

(2) &5 IF HAEAE A4S A o] F= 7

G5 BT QAN o|F= A2 Ht 64.6 £ 28.5 |tk
(Table 4).

6. A=

WA HRlo] 71§ Wol AP AL (417K, 38.7%), L T
o2& g A A, 5 A5 glo] #F, FHXY T
A, BE ARG dFolv AR AA, e A T
A, Aofo] 2], WZE F7te] SE FAZ UERHTHTable 5). X
FE A ou ydsA g& A5 7ElZ MFakeisith

7. oi=E AX[2| /IX|/ DALt X|22to| ARt

EE AR YA HA L} A8 T wAHA Al o
AE AAreE A3} w5 74744 -7, 2A-94 91X 1
FHHo ZHEIS] A, W o) R A4 w84 A
ole] Mol JaFe U]730“31(p<005) Aaze] #2414 914
of= BAAR Ao 1AtH(p > 0.05) (Table 6).

Logistic regression testE ©|-&3l 919 ¥4zl 4o
A =g BY, w58 AX7F AL el X3S 45

Hle) @3l A8 B¢
0.1262.2 &A 3] AUt}

Hmg v, 23 29

ol

WA 7AQ10] Al == odds ratioZ}
LY YA AA A A Fz}
of tigl BAALZ F2g odds ratio

Table 4. Distance from occlusal plane and angulation of canine to the

reference planes
Distance from Angulation (degree)
Table 2. Mesio-distal location of impacted maxillary canines in panoramic QP {fiis) Qeomeallplate eyl
View Mean 15.1 56.0 64.6
Sector Number % S.D. 45 254 28.5
Central incisor area 9 8.5
Lateral incisor area 51 48.1
Canine area 35 33.0 Table 5. Treatment for impacted maxillary canines
Premolar area 1 10.4 Treatment Number of canines %
Total 106 100.0 Orthodontic traction 41 387
Extraction of impacted canine 24 22.6
Extraction of primary tooth 6 5.7
Extraction of other permanent tooth 4 3.8
Table 3. Vertical location of impacted maxillary canines in sagittal plane Removal of cyst/neoplasm 5 4.7
Sector Number % Autotransplantation 3 2.8
Near cerical 42 39.6 Space regaining 1 0.9
Near apical 50 472 Only Observation without treatment 7 6.6
Beyond apical 14 13.2 Etc. 15 14.2
Total 106 100.0 Total 106 100.0
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Table 6. Correlation between location/angulation of impacted canine and orthodontic traction

. . . . Treatment
Location/Angulation Classification Orthodontic traction v Total p-value
Buccal 4 26 30
Bucco-palatal position Within the arch 29 29 58 0.014%*
Palatal 8 10 18
Central incisor area 1 8 9
Lo i Lateral incisor area 29 22 51
Mesio-distal position Canine area 10 25 35 0.001*
Premolar area 1 10 11
Near cervical 17 25 42
Vertical position Near apical 19 31 50 0.646
Beyond apical 5 9 14
Distance Distance from occlusal plane 0.014*

. Angulation to occlusal plane 0.037*
Angulation Angulation to bicondylar line 0.331
Chi-square test, Fisher's Exact test
* : statistical significance (p <0.05)

Table 7. Degree of correlation between location/angulation and treatment
» . L . 95% C.L.
Position of canines B Significance Odds ratio lower S——
pp
Within the arch Reference 0.013*
B-P position Buccal -2.072 0.003* 0.126 0.031 0.506
Palatal -0.795 0.277 0.452 0.108 1.890
Canine area Reference 0.025*
i Lateral incisor area -0.787 0.170 0.455 0.148 1.40
M-D position Central incisor area 1287 0.187 3621 0535 24512
Premolar area -2.452 0.066 0.086 0.006 1.178
Near apical Reference 0.370
Vertical position Near cervical 0.827 0.350 2.286 0.404 12.926
Beyond apical 0.844 0.459 2.326 0.250 21.678
Distance from occlusal plane -0.204 0.014* 0.816 0.693 0.960
Angulation to occlusal plane -0.046 0.037* 0.955 0.915 0.997
Angulation to bicondylar line 0.059 0.229 1.061 0.964 1.168
Logistic regression test
* : statistical significance (p < 0.05)
C.IL : Confidence interval
2 ey H4E 99t wdtgd o g HE o Ayt o) Table 8. Complications of impacted maxillary canines
g2 pIWWT o] 2L zho] AHSE ujEE Ao wA RComplicati:n; Numberlo6f canines 1;41
7 70| e odds ratio= 27} 0.816, 0.9662 LFEFRkTh I;;Zﬁf;in;a;f;‘:ﬂ:;?; | oo
(Table 7). Displacement of adjacent tooth 59 55.7
Cyst formation 6 5.7
8. 3= No complication 24 22.6
Total 106 100.0
STl AEE F57E 1202 AAG) 87.4%F AA P
o o]FM e AHAZTE WA= FH Sl 59 E AA
FHF] 72.0%, AA FEO| 55.7%5 AASGAT 1t 9. oh=El AX[2| UX|/ZALZ et B D] ARHHA|
o R FHFo] BAHA k= AU 2470(22.6%), AF A
29 §47k 164(15.1%), 9% 349 64(5.7%), 97 Aok 2AF FHF P wol BARYW AP Te) Foeh <)
] wjEo] 17§(0.9%) = etk tH(Table 8). HR|oke] w9l o} A X 9] 912 wA e FHAAE ZAFIATH
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Table 9. Correlation between location/angulation of impacted canine and root resorption

. . o Complication
Location/Angulation Classification R e Total p-value
Buccal 2 28 30
Bucco-palatal position Within the arch 13 45 58 0.106
Palatal 1 17 18
Central incisor area 5 4 9
Lo i Lateral incisor area 8 43 51
Mesio-distal position Canine area ) 33 35 0.007*
Premolar area 1 10 11
Near cervical 7 35 42
Vertical position Near apical 8 42 50 0.669
Beyond apical 1 13 14
Distance Distance from occlusal plane 0.294
. Angulation to occlusal plane 0416
Angulation Angulation to bicondylar line 0.308
Chi-square test, Fisher's Exact test
* : statistical significance (p < 0.05)
Table 10. Correlation between location/angulation of impacted canine and displacement
. . o Complication
Location/Angulation Classification Displacement o, Total p-value
Buccal 21 9 30
Bucco-palatal position Within the arch 26 32 58 0.080
Palatal 12 6 18
Central incisor area 4 5 9
o i Lateral incisor area 33 18 51
Mesio-distal position Canine arca 17 18 35 0.268
Premolar area 5 6 11
Near cervical 31 11 42
Vertical position Near apical 26 24 50 <0.0001*
Beyond apical 2 12 14
Distance Distance from occlusal plane 0.307
. Angulation to occlusal plane 0.312
Angulation Angulation to bicondylar line 0.087
Chi-square test, Fisher's Exact test
* : statistical significance (p < 0.05)

Ao 294 A%l A ADFRe WA 4T wjEE A GABAC GE AR AohE WA
AZE e Aog vEhstom (p < 0.05), 1 9o fFEse T AHEY, A7 ALl AR —°r9} Hlwate] 3
AL Bolx ASiTH(p > 0.05). A £44 A7k A7 o 94T A A Ao} Wsglel v odds ratio”} 5.771%
Aoke] WgIsh FRBATL Uk Aoz ZAHAHP < 0.05) Vg, 2948 AR DA A 4 A% 359
(Table 9, 10). Hlmste] S43 ZA4ld A A5 of Wglof gk

A A2 Fos AAe) AAAG) BE BRHL BHL  odds ratiol 41339 Liebsich, 9 } Ag 24
logistic regression test 4] Z#& BEW, AA|7} A2 99 A2k F2o] 9xed 7ol Blaste] x el E=AE
A SNRE A9k wmsicd 84 24 Gl ANG A AF A4 Aok MsAo] e odds ratio= 0.0285 hee)
QA 229 F4l vt odds ratio”} 37.7032.2 wj$- 7 A A2 FFATT VAR AR XolS WMYAT|E 7
debge, a@gHe e Ads nggEs 41 450 @w aggdozyee Ad aggas o Ft 4, ¥5 3
o}t 7, ael3 FE BT ARAS AR N AX FF T ARRS QAT M3} ol e doke frelFel BIAel
o] o] F& 72 AH A2 Fohe AR FoAF #Y A=A e3ttH(Table 12).

gol UehA] e8tth(Table 11).
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Table 11. Degree of correlation between location/angulation of impacted canine and resorption

. . L . 95% C.L
Position of canines B Significance Odds ratio I
ower upper
Within the arch Reference 0.069
B-P position Buccal -1.315 0.153 0.286 0.614 22.604
Palatal -2457 0.047 0.086 0.019 5.444
Canine area Reference 0.014*
i Lateral incisor area 1.230 0.142 3.420 0.663 17.647
M-D position Central incisor area 3.630 0.001* 37.703 4083 348199
Premolar area 1.070 0.436 2915 0.198 42.920
Near apical Reference 0.619
Vertical position Near cervical -0.548 0.554 0.578 0.282 10.632
Beyond apical -1.022 0.486 0.360 0.017 22.726
Distance from occlusal plane -0.121 0.294 0.886 0.707 L.111
Angulation to occlusal plane 0.057 0416 1.059 0.922 1.216
Angulation to bicondylar line -0.019 0.308 0.982 0.947 1.017
Logistic regression test
C.IL : Confidence interval
* : statistical significance (p < 0.05)
Table 12. Degree of correlation between location/angulation of impacted canine and displacement
» . L . 95% C.L.
Position of canines B Significance Odds ratio lower S——
pp
Within the arch Reference 0.022*
B-P position Buccal 1.753 0.012* 5.771 1.462 22.785
Palatal 1315 0.100 3.726 0.778 17.853
Canine area Reference 0.012*
i Lateral incisor area 1.419 0.018* 4.133 1.28 13.344
M-D position Central incisor area 0245 0.797 0.783 0.121 5,054
Premolar area -1.991 0.064 0.137 0.017 1.120
Near apical Reference 0.002*
Vertical position Near cervical 0.748 0.161 2.114 0.742 6.018
Beyond apical -3.568 0.004* 0.028 0.002 0.322
Distance from occlusal plane -0.102 0.307 0.903 0.743 1.098
Angulation to occlusal plane -0.042 0312 0.959 0.984 1.143
Angulation to bicondylar line 0.059 0.124 1.060 0.997 1.049
Logistic regression test
C.IL : Confidence interval
*: statistical significance (p < 0.05)
10. ol Table 13. Causes of impacted maxillary canines
Causes Number of canines %
HES of]3S Ao s 25 2iadol 8olo] PaE|x| Unexplained 60 56.6
1o A} 6071(56. 6/)E 4 meln o ooz o Odontoma 8 7.5
v e - —= Cyst 6 5.7
S| ¢] BF} o]Fo] 207H(18.9%) & L & o|lem, W= Abnormality of lateral incisor 20 18.9
F7te] BE 8 (7.5%), AotE 8M(7T.5%), & Abnormality of impacted canine 0 0.0
(5.7%). 7] Elr 470(3.8%) 402 YEPITHTable 13). Deficiency of eruption space 8 7.5
Etc. 4 3.8
Total 106 100.0
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