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Introduction: The most common complication that an impacted canine can generate is root resorption in neighboring 
pieces. The objective of this study is to describe the prevalence and location of root resorption in teeth adjacent, 
diagnosed with computed tomography.  The database of the diagnoses of all the patients evaluated during the  Method: 
years 2020 and 2021 between 15 and 22 years of age was reviewed. All the pieces with the diagnosis of included canine 
were included in the study.  Those pieces with incorrect diagnosis and those that did not have an image or its report were 
excluded. The variables: affected teeth, damaged root third and compromised root canal were analyzed.  Of the  Results:
total of 62 patients, 14 presented root resorption associated with included canines. Of these 14 patients, all were female. 
The frequency of root resorption generated in neighboring teeth was 25.37%. The most affected pieces were lateral 
incisors (58.82%).  Our results reported a similar frequency of root resorption compared to international  Conclusion:
studies on the subject, following a similar pattern in terms of their affected surface in the root thirds.
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INTRODUCTION 
Canines are the second most frequently impacted teeth after 

1third molars, with a prevalence that varies between 1 - 3% . 
They are located in a functionally and aestethically complex 
area, compared to third molars.

The most common complication that can be caused by an 
impacted canine on a neighboring tooth is root resorption, 
which is defined as the progressive loss of cementum and 

2dentin of the affected tooth . Root resorption (RR) is a 
relatively common phenomenon and an underestimated 

3problem . The incidence of this complication is variable and 
depends on the radiographic method used for its diagnosis. 
Many methods have been used: occlusal, periapical, 
panoramic projections, postero-anterior or lateral 
radiography, however, computerized tomography (CBCT) 
stands out, since it has allowed us to observe features not 
identified with a 2D image and earlier, contributing to the 

4diagnosis and treatment plan .

The incidence of RR found in the literature varies between 
2-640.5% - 52% severity in at least one auxiliary tooth . Among 

the conditions, the most associated with RR we found the 
female sex, patients who will have a complete development of 
the canine root, with an overprojected crown in the axis of the 
lateral incisor and with a mesial angle of eruption to the 

3midline greater than 25° . The tooth with the highest rate of RR 
was the lateral incisor, followed by the central incisor and 

2-6premolars, generally starting in the apical or middle third .

The objective of this study is to describe the prevalence and 
location of root resorption in teeth adjacent to impacted 
permanent canines, diagnosed with computed tomography, 
in subjects who have not undergone orthodontic treatment.

METHODS
A descriptive study was carried out to determine the 
frequency of impacted definitive canines in patients aged 
from 15 to 22 years, in Santiago, Chile, based on the clinical 

records of all patients evaluated during the years 2020 and 
2021 in the Clinical Center “Instituto Nacional de 
Ortodoncia”. The study was conducted following the 
principles of the Declaration of Helsinki and was approved by 
the Scientific Ethics Committee of the Oriental Metropolitan 
Health Service of Chile.

To find all the patients with the diagnosis of included canines, 
a search was carried out in the database of the years 2020 and 
2021 with the term “included”. All patients with diagnosis of 
included canine through CBCT were included. Patients with 
semi-included canines, without CBCT or its report, and those 
with previous orthodontic treatment were excluded.

After finding all the patients with a diagnosis of an included 
canine, the sex of the patient and locals conditions were 
recorded. Patients with root resorption were studied 
according to the following variables: affected teeth, damaged 
root third, and compromised root canal. These were evaluated 
by three examiners through the CBCT, with the Ondemand 3D 
Dental program. Additionally, the information obtained with 
the radiological reports was corroborated. 

RESULTS
A total of 67 pieces that classify as included canines were 
obtained in 62 patients. The local intraoral conditions 
associated with the included canines were studied, finding 
first the presence of the temporary canine (50.74%), followed 
by the inclination in the neighboring pieces (31.34%) and 
root resorption (25.37). %). In the imaging reports, imprinting 
(20.9%), gyroversions (6.7%), included adjacent pieces, 
agenesis, odontomas, transmigrations and cysts were also 
described less frequently (Figure 1).

Of the 62 patients, 14 presented root resorption associated 
with included canines. Of these 14 patients, all were female. 
Of the 67 canines included, 17 (25.37%) generated root 
resorption in neighboring teeth. In relation to the affected 
pieces, 10 lateral incisors (58.82%), 3 premolars (17.64%), 3 
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central incisors (17.64%) and 1 canine (5.88%) were 
evidenced (Figure 2).

The root third in which the highest prevalence of resorption 
was observed was the middle third in 6 teeth (35.29%) and the 
apical third in 6 teeth (35.29%), followed by compromise of 
the union of the middle third -apical in 4 dental pieces 
(23.52%) and compromise of the union of the middle-cervical 
third of 1 piece (5.8%).

Regarding the depth of root resorption, superficial dentin 
compromise was observed in 7 pieces (41.17%), followed by 
deep dentin compromise in 6 pieces (35.29%) and an 
average dentin compromise of 4 pieces (23. 52%). Of the 17 
pieces that presented root resorption, 2 were found with pulp 
involvement (11.76%) (Figure 3).

DISCUSSION 
The results of our study showed a root resorption frequency of 
25.37%. In comparison, it can be seen that Oberoi and Kim 
using computed tomography obtained a higher percentage 

7-8with 37.5% and 49.5%, respectively . Ericson, for his part, 
found 48% in the study conducted in 2000 and 49% in the 2006 

4,6study . 

In relation to the distribution by sex, 100% of the RRs were in 
women, which is related to what has been mentioned in 

9,11various studies with a figure close to 90% . 

The most prevalent affected teeth were lateral incisors with 
58.82%, followed by central incisors and premolars (17.64%), 
a figure higher than that reported by Simic, where 27.2% 
corresponded to upper lateral incisors and 23.4% of 

2maxillary central incisors .  In contrast, Walker et al. mentions 
that 67% of the lateral incisors were affected and 11% of the 

12central incisors . Ericson, for his part, reported 38% in the 
4lateral incisors and 9% in the central incisor . Variations in the 

results can be observed from various studies.

The most affected root thirds were the middle third and the 
apical third, both with 35.29%, followed by the mid-apical 
23.62% and finally the mid-cervical with 5.8%. Ericson and 
Kurol carried out an investigation with CBCT where they 
report 43% affection in the apical third and 21% in the middle 

4third, values   consistent with the figures obtained . R. Rimes, 
performs a classification similar to that of this research, 
obtaining close figures, the most affected third was the mid-
apical with 60%, followed by the apical with 31.42% and mid-

13cervical with 5.71% . 

In relation to the depth of involvement, superficial damage 
was the most frequent (41.17%), followed by deep dentin 
involvement (35.29%). These values   differ from those found 
by Erickson and Kurol, where severe damage is more 
prevalent (56.25%), followed by moderate with 25% and 

418.75% of mild cases .  In relation to pulp involvement, 2 teeth 
were affected (11.76%), a figure that again differs from that of 
Erickson and Kurol, where 56.25% presented pulp 

4involvement . This is because the study carried out by these 
authors considers the extraction of the piece and the 
evaluation directly, finding cases of deep RR that were indeed 
reported.

As strengths of the study, the use of CBCT and the radiological 
report stand out, which allowed each patient to be evaluated 
in detail and three-dimensionally. Within the limitations of the 
study, the size of the sample and the use of its own severity 
classification due to the lack of consensus in the literature are 
considered. It is expected in the future to expand the age 
range of the sample and increase the age range.

CONCLUSION
Root resorption is a relevant pathology in patients with 
included permanent canines. Our results report similar 

frequencies of root resorption compared to international 
studies, following similar patterns in terms of affected teeth 
and surfaces.
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Figure 1: Local conditions associated with canines included. 
Root resorption (RR), Temporary tooth (TT), Adjacent piece 
included (AI), Inclination (IN), Odontoma (OD), Agenesis 
(AG), Imprint adjacent (IM), Giroversion (GI), Transmigrant 
(TR), Cyst (CY).

Figure 2: Piece with root resorption

Figure 3: Depth of root resorption
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