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Retrospective Analysis of Incisor Root Resorption
Associated with Impacted Maxillary Canines
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— Abstract

Root resorption of the permanent maxillary incisors can occur due to ectopic eruption of the permanent canines.
Severe root resorption threatens the long-term survival of the affected incisors. The aim of the present study was
to identify risk factors for root resorption of the maxillary incisors associated with impacted maxillary canines. In the
present study, we retrospectively analyzed the Cone-Beam Computed Tomography (CBCT) scans of 65 children and
adolescents with ectopically erupting maxillary canines (total of 88 impacted canines). Root resorption of central incisors
was significantly associated with the mesiodistal position and root development of the adjacent canine. Root resorption
of lateral incisors was significantly associated with sex, age, and the buccolingual and vertical position of the adjacent
canine. However, enlargement of the dental follicle was not significantly associated with root resorption of adjacent
incisors. Although incisor resorption is difficult to diagnose and predict, our findings suggest that changes in the dental
follicles of the erupting maxillary canines do not cause resorption of the adjacent permanent incisors. CBCT should be
utilized to ensure early diagnosis of impacted canines and precise evaluation of incisor root resorption.
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Fig. 1. Transversal location of the impacted canine cusp tip
in relation to the five standard line subdivided into 5 sec-
tors using axial and coronal views.
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Fig. 4. Example of vertical height of incisive foramen from

occlusal plane measurement on sagittal CBCT view.
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Fig. 2. Example of follicle size measurement at the widest

area of the follicle perpendicular to the crown of the im-

pacted canine on axial view.
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Table 1. Descriptive data regarding impacted canines and the ra-
diographic assessments of alveolar ridges

Characteristics Frequency (%) or mean + SD
n =283
Canines unilateral = 42 (47.7%),
bilateral = 46 (52.3%)
Age (year) 10.81 + 1.51 (8 - 16)
Gender Male 25 (38.5)
Female 0 (61.5)
Canine type Right 8 (54.5)
Left 0 (45.5)
Development of root 1/2 5(17.0)
3/4 38 (43.2)
Complete 5 (39.8)
Root apex Open apex 8 (77.3)
Closed apex 0 (22.7)
follicle enlargement No (<3 mm) 7 (64.8)
Yes (>3 mm) 1(35.2)
Alveolar ridge width (mm) 1892 + 6.84
Height of incisive foramen (mm) 1216 + 217
Lateral incisor Normal 65 (73.9)
Peg shaped 21 (23.9)
Missing 2 (2.3)
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Table 2. Risk factors associated with root resorption of central incisors
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Central incisor

Adjusted age and gender

Characteristics . .
Odds ratio 95% CI p Odds ratio 95% (I p
Age 1.03 (0.76-1.41) 0.833
Gender

Male 1.00

Female 0.81 (0.31-2.13) 0.673
Canine type

Right 1.00 1.00

Left 0.90 (0.34-2.34) 0.825 0.88 (0.34-2.33) 0.804
Sagittal location

Buccal 1.00 1.00

Median 114 (0.34-3.82) 0.828 1.06 (0.31-3.65) 0.922

Palatal 071 (0.22-2.29) 0.566 0.61 (0.16-2.30) 0.466
Vertical location

Supra apical - -

Apical third 1.00 1.00

Middle third 133 (0.46-3.91) 0.600 137 (0.46-4.05) 0.569

Cervical third 194 (0.53-7.13) 0316 1.96 (0.53-7.20) 0313
Transversal location

1 1.00 1.00

2 048 (0.12-1.93) 0301 039 (0.09-1.71) 0.213

3 011 (0.02-0.53) 0.006* 0.07 (0.01-0.41) 0.003*

4 0.03 (0.00-0.26) 0.002* 0.02 (0.00-0.18) 0.001*

5 - - - - - -
Development of root

1/2 1.00 1.00

3/4 373 (0.42-32.81) 0.235 513 (0.55-48.03) 0.152

Complete 933 (1.10-72.21) 0.041* 2548 (2.21-293.88) 0.009*
Root apex

Open 1.00 1.00

Closed 3.16 (1.09-9.10) 0.033* 5.70 (145-22.32) 0.012*
Follicular enlargement

No (<3 mm) 1.00 1.00 (0-0)

Yes (23 mm ) 161 (0.61-4.27) 0337 1.58 (0.59-4.22) 0.367
Alveolar ridge width 091 (0.80-1.03) 0.119 0.90 (0.78-1.03) 0.112
Height of apical foramen 0.97 (0.78-1.21) 0.786 0.94 (0.71-1.23) 0.629
Univariable binary logistic regression (* : p < 0.05)
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Table 3. Risk factors associated with root resorption of lateral incisors

Lateral incisor

Adjusted age and gender

Characteristics . .
Odds ratio 95% (I p Odds ratio 95% CI p

Age 1.50 (1.09-2.07) 0.014*
Gender

Male 1.00

Female 0.37 (0.15-0.92) 0.032*
Canine type

Right 1.00 1.00

Left 0.84 (0.35-2.02) 0.693 0.81 (0.31-2.1) 0.660
Sagittal location

Buccal 1.00 1.00

Median 413 (1.36-12.54) 0.013* 3.35 (1.01-11.1) 0.048*

Palatal 1.69 (0.56-5.09) 0.349 112 (0.3-4.13) 0.865
Vertical location

Supra apical 1.00 1.00

Apical third 2.65 (046-15.15) 0.274 3.64 (0.51-25.92) 0.198

Middle third 0.78 (0.13-4.9) 0.793 145 (0.18-11.55) 0.728

Cervical third 338 (0.52-21.73) 0.200 714 (0.84-60.65) 0.072
Transversal location

1 1.00 1.00

2 3.00 (0.7-12.93) 0.140 5.07 (0.92-27.98) 0.063

3 0.54 (0.12-247) 0424 120 (0.2-7.18) 0.842

4 1.50 (0.36-6.23) 0.577 4,03 (0.68-23.77) 0.123

5 - - - - - -
Development of root

1/2 1.00 1.00

3/4 0.88 (0.24-3.19) 0.846 0.69 (0.17-2.73) 0.597

Complete 1.68 (0.48-5.95) 0418 1.01 (0.20-5.10) 0.989
Root apex

Open 1.00 1.00

Closed 117 (0.42-3.25) 0.768 071 (0.19-2.74) 0.624
Follicular enlargement

No (<3 mm) 1.00 (0-0) 1.00

Yes (23 mm) 1.63 (0.65-4.06) 0.299 1.39 (0.53-3.66) 0.505
Alveolar ridge width 0.89 (0.8-1.00) 0.049* 0.88 (0.76-1.02) 0.086
Height of apical foramen 127 (1.01-1.59) 0.040* 1.15 (0.86-1.54) 0.353
Morphology of the lateral incisor

Normal 1.00 1.00

Peg shaped 137 (0.5-3.73) 0.539 128 (0.44-3.69) 0.652

Univariable binary logistic regression (* : p < 0.05)

208
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Table 4. Three dimensional localization of the impacted canines
regarding to adjacent incisors

Frequency (%)

Central incisor Lateral incisor

Sagittal
Buccal 25 (284) 45 (52.3)
Median 26 (29.5) 20 (233)
Palatal 37 (42) 21 (24.4)
Vertical
Supra apical 0 (0.0 8 (9.3)
Apical third 45 (51.1) 32 (372
Middle third 29 (33) 29 (33.7)
Cervical third 14 (15.9) 17 (19.8)
Sectors Frequency (%)
Transversal 1 13 (14.8)
2 23 (26.1)
3 26 (29.5)
4 25 (284)
5 1(11)

Table 5. Multivariable logistic regression analysis of risk factors as-
sociated with root resorption of central incisors

Characteristics Odds ratio 95% CI p
Transversal location
1 1.00
2 0.133 (0.01-1.35) 0.088
3 0.050 (0.00-0.57) 0.016*
4 0.003 (0.00-0.09) 0.001*
5 - - -
Development of root
1/2 1.00
3/4 6.208 (0.25-154.76) 0.266
Complete 47012  (140-1583.85)  0.032*

Multivariable logistic regression adjusted for age, gender, canine type, sag-
ittal location, vertical location, root apex, follicular enlargement, alveolar
ridge width, and height of apical foramen (* : p < 0.05)
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Table 6. Multivariable logistic regression analysis of risk factors as-
sociated with root resorption of lateral incisors

Characteristics Odds ratio 95% CI p
Vertical location
Supra apical 1.00
Apical third 31595  (1.79-558.64) 0.018*
Middle third 10.365 (0.54-200.8) 0.122
Cervical third 154.080  (3.77-6296.91)  0.008*

Multivariable logistic regression adjusted for age, gender, canine type, sag-
ittal location, vertical location, root apex, follicular enlargement, alveolar
ridge width, and height of apical foramen (* : p < 0.05)
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