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Abstract

The aim of this study was to identify factors that affect the treatment duration and
to predict the duration of forced eruption in impacted maxillary canines using
panoramic radiographs and cone-beam computed tomography. This retrospective
study was performed by reviewing medical records and radiographs of 73 patients
(93 impacted maxillary canines) from the age of 8 to 18 years who were treated
with surgical and orthodontic interventions on impacted maxillary canines from
January 2012 to December 2020 in Ajou University Dental Hospital. Stepwise multiple
regression analysis showed that the distance between the canine cusp tip and the
occlusal plane, mesio-distal location, bucco-palatal location, patient’s age, and use
of rapid palatal expansion are significant factors with regard to the duration of
forced eruption. There was a statistically significant correlation of the treatment
duration with the angulation between the axis of the canine and the occlusal plane
and unilateral or bilateral impaction. It can be concluded that the duration of forced
eruption in impacted maxillary canines could be shorter when the impacted canine
is closer to the occlusal plane and located in the lateral incisor or canine area, buccal
or middle, the patient is younger and uses rapid palatal expansion. [J Korean Acad
Pediatr Dent 2022;49(4):402-413]
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Fig. 1. The mesio-distal location of the impacted canine in
panoramic radiographs. The central incisor area (1) corre-
sponds to the area mesial to the long axis of the central incisor,
the lateral incisor area (2) indicates the area between the long
axes of the central incisor and the lateral incisor, the canine
area (3) indicates the area between the long axes of the lateral
incisor and the primary first molar(or the first premolar), and
the premolar area (4) indicates the area distal to the long axis
of the first premolar.
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Fig. 2. The bucco-palatal location of the impacted canine in
the sagittal and transverse planes. The bucco-palatal posi-
tion of canines was classified as buccal, middle, and palatal,
depending on the relative position of the canine cusp tip to
the root apex and long axis of the maxillary central incisor or
lateral incisor. (A) Buccal area, (B) Middle area, (C) Palatal area.
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Fig. 3. Measurement of root dilaceration angle. Root dilacera-
tion was considered present if the angle between the long axis
of the nondilacerated (CEJm;A to DPm;B, Line a) and dilacer-
ated or an angulated portion (DPm;B and root apex;C, Line b)
of the root was = 20°.

CEJm: The midpoint of the line joining the point of dilaceration
on the buccal and the palatal side, DPm: the midpoint of the
line that connects the point of dilaceration on the buccal and
palatal sides.
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Table 1. Characteristics of the subjects in this study and comparison of the duration of forced eruption duration

Characteristics Number Mean % SD (month) p value
Male 38 11.90 = 6.70
Gender® 0.179
Female 55 10.09 *+ 5.67
<10 16 7.86 £ 3.06
10 19 1295+ 7.23
Age®
11 21 10.19 = 4.45 0.075
(year)
12 19 10.11 £7.22
>12 18 12.72 +5.83
. o Unilateral 52 12.20 £ 6.34
Type of impaction . 0.014
Bilateral 41 9.09 +£531

a: Independent T-test, b: Kruskal-Wallis test.

Table 2. Characteristics of impacted maxillary canines and comparison of the duration of forced eruption

Characteristics Number Mean £ SD (month) p value
Centralincisor area 7 18.43 £ 4.81
L . Lateral incisor area 46 9.88 +5.03
Mesio-distal location® ) 0.008
Canine area 34 10.25 £ 6.74
Premolar area 6 12.50 £ 4.64
Buccal 53 10.84 £6.31
Bucco-palatal location® Middle 28 9.63 +4.80 0.217
Palatal 12 13.58 £ 6.99
<10 15 1043 +4.91
Distance 10-12 27 7.87 439
from occlusal plane® 12-14 24 10.98 £ 6.04 0.007
(mm) 14-16 13 1261 £4.74
>16 14 15.04 = 7.98
<30 15 14.30 +9.01
Angulation 30-38 13 11.96 + 5.64
to occlusal plane® 38-46 26 9.73+ 431 0.323
(degree) 46-54 2 9.93 +5.20
>54 17 9.74 £ 6.39
1/3 root formation 15 12.50 £ 7.76
Root developmental 2/3 root formation 39 10.38 = 4.54 0961
stage’ Complete with open apex 22 9.27 +6.42 '
Complete with closed apex 17 12.38 £ 6.47
, . Yes 13 10.60 + 6.21
Root dilaceration 0.192
No 80 12.23 +5.19

a: Kruskal-Wallis test, b: Mann-Whitney test.

Table 3. Multiple comparisons of forced eruption duration in the distribution of mesio-distal locations

Centralincisor Lateralincisor Canine Premolar
Central incisor area
Lateralincisor area 0.006
Canine area 0.012 1.000
Premolar area 0.730 1.000 1.000

Kruskal-Wallis test, Mann-Whitney post hoc.
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Table 4. Multiple comparisons of forced eruption duration in the distribution of distance from the occlusal plane

<10 10-12 12-14 14-16 >16
<10
10-12 1.000
12-14 1.000 0.620
14-16 1.000 0.030 1.000
>16 1.000 0.010 1.000 1.000

Kruskal-Wallis test, Mann-Whitney post hoc.
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Table 5. Treatment distribution and comparison of forced eruption duration

Treatment Number Mean * SD (month) p value
. . Yes 21 736 £4.24
Use of rapid palatal expansion 0.002
No 2 11.84 +=6.27
. . Yes 18 11.39 £4.95
Extraction of adjacent tooth 0.328
No 5 10.69 = 6.42

Mann-Whitney test.
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Table 6. Correlation coefficients and probability values be-
tween the duration of a forced eruption and variables

Duration of forced eruption

Correlation p value
Age® 0.311** 0.002
Distance from occlusal plane® 0.608** <0.0001
Angulation to occlusal plane® -0.305** 0.003
Gender” -0.184 0.165
Unilateral/Bilateral impaction® -0.319* 0.014
Use of rapid palatal expansion® -0.427** 0.003
Extraction of adjacent tooth® 0.045 0.668
Mesio-distal location” -0.141 0.220
Bucco-palatal location” 0.095 0.444
Root developmental stage® -0.013 0.911
Root Dilaceration® 0.144 0.377

a: Pearson correlation, b: Point-biserial correlation.
*: statistical significance (p <0.05), **: statistical significance (p <0.01).
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Table 7. Stepwise multiple regression analysis of the duration of a forced eruption with variables

Variables B Standard error B tvalue p value adj.R’
(constant) S14T7 3.524 -2.122 0.037
Age 0.590 0.224 0.191 2.630 0.010
Distance from occlusal plane 1.151 0.129 0.642 8.928 <0.0001
Mesio-distal location
Central incisor area (reference)
Lateralincisor area -2.655 1.301 -0.217 -2.040 0.044
Canine area -4.207 1.314 -0.332 -3.202 0.002 0.581
Bucco-palatal location
Buccal (reference)
Palatal 3.986 1.317 0.219 3.026 0.003
Use of RPE
No (reference)
Yes -3.010 1.016 -0.206 -2.963 0.004

Stepwise multiple regression analysis.

B = unstandardized regression coefficients, 3 = standardized regression coefficients, RPE = rapid palatal expansion.
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Table 8. The coefficients of correlation and the probability val-
ues of unilateral and bilateral impaction

Unilateral/bilateral impaction

Correlation pvalue
Age’ -0.302* 0.011
Distance from occlusal plane® -0.159 0.129
Angulation to occlusal plane® -0.003 0.973
Gender® 0.077 0.456
Use of rapid palatal expansion® 0.246* 0.018
Root Dilaceration” 0.017 0.871
Mesio-distal location® 0.098 0.826
Bucco-palatal location® 0.156 0.324
Root developmental stage® 0.264 0.090

a: Point-biserial correlation, b: Phi correlation, c¢: Cramer’s V.
*: statistical significance (p <0.05).
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