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Abstract

The purpose of this study was to compare the mesio-distal and vertical position
of impacted maxillary canines on panoramic radiographs with the labio-palatal
position of impacted canines and root resorption of adjacent teeth on CBCT (Cone-
Beam Computed Tomography). A total of 54 patients with 69 impacted maxillary
canines were included in this study. On panoramic radiographs, the mesio-distal
(Sector I - V), and vertical position, and angulation of impacted maxillary canines
were evaluated. Labio-palatal position and root resorption of adjacent teeth were
evaluated on CBCT. Labial impaction of canines was most frequent in panoramic
sector I. Impaction within the arch was most frequent in sector I and II. Palatal
impaction was most frequent in sector III, IV, and V. Mesially positioned canines on
panoramic radiographs tended to be palatally impacted. Most of the root resorption
of adjacent teeth occurred in sector III, IV, and V (p < 0.05). Canines with low
angulation on panoramic radiographs tended to be palatally impacted and resorb
the roots of adjacent teeth. The vertical position of impacted canines on panoramic
radiographs was not statistically significant with respect to labio-palatal position and
root resorption of adjacent teeth on CBCT. Analysis of the mesio-distal position and
angulation of impacted maxillary canines on panoramic radiographs can be used to
predict the labio-palatal position of impacted canines and root resorption of adjacent
teeth. [J Korean Acad Pediatr Dent 2022;49(4):442-452]
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1) ohrahup AR AR BA

mhic2hap AR ARZS DENTRI-CY (HDXWILL, Seoul,
Korea) 2 &J=|gl1
s, 10.0 mA, FOV 16.0 X 14.5 cm3itl. M6 software®
(INFINITT, Seoul, Korea)Z ©]-&3}o] uhizafu} HARAARZ
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Fig. 1. The mesiodistal position of the canine cusp tip on pan-
oramic radiographs was used to determine sector locations. (l)
Corresponding to the primary canine (present or absent). (Il)
From the distal aspect to the midline of the lateral incisor. (1Il)
From the midline of the lateral incisor to the distal aspect of
the central incisor. (IV) From the distal aspect to the midline of
the central incisor. (V) From the midline of the central incisor to
the midline of the maxillary arch.

Fig. 2. The angulation of the impacted canine. (A) Angulation
of canine to the bicondylar line. (B) Angulation of canine to the
occlusal plane.

Fig. 3. The vertical position of the canine cusp tip on pan-
oramic radiographs was used to determine sector locations.
(I) Upper aspect to the root apex of the lateral incisor. (II) From
the root apex to the middle of the root of the lateral incisor. (Il
From the middle of the root to cervical line of lateral incisor.
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Fig. 4. The labio-palatal position of the cusp tip of the canine in transverse plane. Based on dental arches, the labial side was clas-
sified as labial, the inner arch as within the arch, and the palatal side as palatal. (A)-(C) CBCT 3D reconstruction images and cross-
sectional images. Labial (A), Within the arch (B), and Palatal (C).

Fig. 5. Evaluation of root resorption of the adjacent teeth on 3D reconstruction images and cross-sectional
images. (A) Resorption, (B) No resorption.
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Table 1. Distribution of the study subjects
Total Age (years) . . " . .
Range Mean £ SD Unilateral Impaction  Bilateral Impaction
Male 37 10-14 1151 +1.22 26 11
Female 17 9-14 11.18 + 1.51 13 4
Total 54 9-14 1141+ 131 39 15

Table 2. The relationship between the mesiodistal sector on panoramic radiographs and the labiopalatal position of maxillary im-

pacted canines on CBCT images

Sector Labial Impaction Mid-alveolus Impaction Palatal Impaction Total (%) p
I 9 16 2 27 (39.1%)
I 2 11 0 13(18.8%)
I 6 9 5 20 (29.0%) <0.0001
\Y 0 0 4 4(5.8%)
v 0 1 4 5(7.2%)
Total (%) 17 (24.6%) 37(53.6%) 15 (21.7%) 69 (100.0%)

p value from chi-squared test.
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Table 3. The relationship between the mesiodistal sector on panoramic radiographs and the root resorption of incisors on CBCT im-
ages of maxillary impacted canines

Sector Resorption No resorption Total (%) p
I 2 25 27 (39.1%)
Il 1 12 13 (18.8%)
M 6 14 20 (29.0%) 0.002
\Y 3 1 4 (5.8%)
% 3 2 5(7.2%)
Total (%) 15 (21.7%) 54 (78.3%) 69 (100.0%)

p value from chi-squared test.

Table 4. The relationship between angulation on panoramic radiographs and the labiopalatal position on CBCT images of maxillary
impacted canines

Labiopalatal position Angulation of maxillary canine p
Labial 77.13 £23.92°
Angulation to the bicondylar line Mid-alveolus 72.99 £ 10.34° <0.0001
Palatal 52.95 & 15.84°
Labial 64.37 + 24.16°
Angulation to the occlusal plane Mid-alveolus 59.63 £10.73° <0.0001
Palatal 40.81 + 12.46°

One-way ANOVA and Duncan post-hoc test.
Different letters in each column indicate significant differences (p < 0.05).

Table 5. The relationship between angulation on panoramic radiographs and the root resorption of incisors on CBCT images of
maxillary impacted canines

Root resorption Angulation of maxillary canine p
es 58.57 = 14.37
Angulation to the bicodylar line y 0.005
no 73.03 £17.59
. yes 4434+ 1430
Angulation to the occlusal plane 0.001
no 60.44 £ 16.56

p value from independent t-test.

ol

|M 0= AX2| =IHF 2IXI2} 1 X0 K|

M 22 Zt= & B IcHTable 4, p < 0.0001). 4~ Alof 4, CBCT EAof
of A =4 0 Eeto| 2t

Z
e

471 BZE I THTable 5, p = 0.005, 0.001).

g

o)

ooy L

CBCT 94 24 2}, & 697He] i Aot 2] 5, 2143
3. Ot 2h0f SARMALEIOA] Df S A X|Q| £XIF Q|X[QF CBCT W o2 3771(53.6%), = mE-2 1771(24.6%), 7715 o
B 274 9K L 1N KloFKIDZ A ofete| 27 B2 157(21.7%) 0.2 Lehict,

A Hote] ) FE4 Wrto| A w50l miEE HX(5.9%)
CBCT 97¢ A 2, shieefot ARIA EAge] of - of W]s] 75l siEd 2X](53.0%)= B &2 &2 A2
= A28 FAA Yol g &7NS fXKTable 6, p = §5E 227 202 Uehgth(Table 8, p = 0.003).

0.431) A X|of X2 F4 o= FAXLE {3t 2fol &

Holz] ektH(Table 7, p = 0.247).
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Table 6. The relationship between the vertical sector on panoramic radiographs and the labiopalatal position of maxillary impacted
canines on CBCT images

Sector Labial Impaction Mid-alveolus Impaction Palatal Impaction Total (%) p
I 4 3 2 9(13.0%)
Il 5 12 7 24 (34.8%) 0.431
Il 8 22 6 36 (52.2%)
Total (%) 17 (24.6%) 37(53.6%) 15 (21.7%) 69 (100.0%)

p value from chi-squared test.

Table 7. The relationship between the vertical sector on panoramic radiographs and the root resorption of incisors on CBCT images
of maxillary impacted canines

Sector Resorption No resorption Total (%) p
[ 3 6 9(13.0%)
Il 7 17 24 (34.8%) 0.247
1] 5 31 36 (52.2%)
Total (%) 15 (21.7%) 54 (78.3%) 69 (100.0%)

p value from chi-squared test.

Table 8. The relationship between the labiopalatal position of maxillary impacted canines and the root resorption of incisors on
CBCT images

Labiopalatal position Resorption No resorption Total (%) p
Labial 1 16 17 (24.6%)
Mid-alveolus 6 31 37 (53.6%) 0.003
Palatal 8 7 15 (21.7%)
Total (%) 15 (21.7%) 54 (78.3%) 69 (100.0%)

p value from chi-squared test.
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