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ABSTRACT

Background: This study assessed root resorption in incisors associated with maxillary canine impactions and its
relationship with eruption favorability in a Kerala Dental College.

Materials and Methods: CBCT scans of 24 patients (mean age 17.47 + 3.38) were analyzed. Participants were
categorized into Group A (favorable prognosis, a angle < 31°) and Group B (unfavorable prognosis, a angle >
31°). Key parameters included (3 angles (between the impacted canine and adjacent incisors), number and
severity of resorbed incisors, resorption rate, and location. Statistical analyses involved independent t-tests and
Pearson Chi-square tests.

Results: Group B had significantly more resorbed incisors than Group A (p = 0.008). Lateral incisors were more
frequently affected, with resorptions mostly mild. There was no significant correlation between buccopalatal
position and root resorption (p = 0.886).

Conclusion: An o angle > 31° is associated with a higher risk of incisor root resorption. Lateral incisors are most
vulnerable, with resorption predominantly occurring in the apical third of the root.

Keywords: CBCT, Impacted maxillary canine, Incisor root resorption, Ericson and Kurol classification.

INTRODUCTION

Impaction of teeth is the “Failure or retardation
of eruption of the tooth at its appropriate
location within its normal growth period”.l2
Most frequently impacted teeth are third
molars, followed by maxillary canine and
mandibular second premolar.? According to
Lindauer et al., a canine is considered impacted
if it remains unerupted after its root has fully
developed, or if the canine on the contralateral
side has erupted for at least six months with its
root completely formed.* Eruption Disturbances
of permanent maxillary canines are frequently

observed due to their extended developmental
period, location in the most anterior superior
part of the mouth, and consequently, the most
challenging eruption path compared to all other
tooth in the oral cavity.

The prevalence rate of maxillary canine
impaction range from 1% to 3% and is more
frequent in females than in males.678
Localization of impacted canines varies in
reports from different authors, with many
studies noting that the canines are
predominantly positioned palatally (41% to
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90%).3 The occurrence of palatal canine
impaction in Caucasian population and in
African-Americans is approximately 2% and
1.2% respectively.?10 In Asian populations,
canine impactions are most often located
buccally. Previous studies on impacted canines
indicate that unilateral impaction is more
prevalent than bilateral impaction. Additionally,
maxillary canine impactions seem to occur more
frequently than mandibular impactions.!1

The etiology of impacted maxillary canines
remains controversial, potentially due to a
multifactorial predisposition. Genetic and local
predisposing factors like supernumerary teeth,
odontomas, congenitally missing lateral incisors
and other conditions can interfere with the
eruption path of the canine.!2

Untreated or mismanaged impacted or partially
erupted canines can lead to various
complications including canine ankylosis,
shortening of the dental arch, recurrent
infections, displacement and loss of vitality of
the adjacent incisors, pain, formation of
follicular cysts, internal resorption and external
resorption of the canine and the adjacent teeth .8
The most common consequence of impacted
canines is the external root resorption of the
adjacent incisors, which can lead to tooth loss.10
Therefore, early diagnosis and treatment of
canine impaction are crucial, particularly for
maxillary canines impaction associated with
root resorption of adjacent lateral incisor.

Several methods such as panoramic, occlusal
and periapical projections, lateral or
posteroanterior cephalometric radiographs and
advanced techniques, like as CBCT and CT have
been employed.’3 CBCT addresses the
limitations of 2D techniques and provides more
accurate results. CBCT generates a 3D
visualization of the dentition and surrounding
anatomical structures, facilitating the study of
their relationships easier. This allows for the
precise positioning of impacted canines,
assessment of the amount of bone covering
them, and evaluation of the condition of
adjacent anatomical structures.

Root resorption of maxillary incisors due to
impacted canines is a frequent occurrence,
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underscoring the importance of prior diagnosis,
precise localization, and accurate categorization
of impacted canines. This study aims to evaluate
the extent resorption of incisor root associated
with maxillary canines impaction and its
correlation with the likelihood of successful
eruption.

MATERIALS AND METHODS

This retrospective study utilized pre-treatment
CBCT data from 24 patients at Annoor Dental
College. The study was conducted with approval
from the Institutional Human Ethics Committee
(IHEC Ref No: 020-A/02). Included in the study
were CBCT images of impacted maxillary
canines in patients aged 15 to 25 years, with
unilateral or bilateral impactions located
palatally or buccally. Exclusions encompassed
CBCT images from patients younger than 15 or
older than 25 years, cases involving congenitally
missing central or lateral incisors, trauma-
related issues, root canal-treated maxillary
incisors, presence of cysts or other maxillary
incisor pathologies, and instances of multiple
impacted teeth excluding canines.

Canine eruption favorability was assessed using
the a angle criteria by Power and Short, where
angles <31° indicated favorable prognosis
(Group A, n=12), and angles >31° indicated
unfavorable prognosis (Group B, n=12).14

CBCT scans were performed using a NewTom®
machine with standardized settings (8x8 cm
FOV, 110 kV, 20.49 mA, 5.4 seconds exposure).
Images were anonymized, coded, and analyzed
independently by three examiners using NNT
Viewer® version 6.1 software from Verona,
Italy. Impaction details, buccopalatal positions,
and incisor root resorption were evaluated in
axial, coronal, and sagittal views using
multiplanar reformation (MPR) mode.

Parameters analyzed included:

e Angle between longitudinal axis of
impacted canine and the adjacent lateral
incisor. (Fig 1)

e Angle between longitudinal axis impacted
canine and ipsilateral central incisor.

(Fig1)
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Total number of resorbed teeth.

e Location of the resorption in relation to the
root level. (Fig 2)

Fig 1: B angle -angle formed between long
axis of impacted canine and incisors

Fig 2: Resorptions at apical, middle and
cervical third; 2A-resorption at apical third,
2B-resorption at middle third, 2C- resorption
at cervical third

Resorption grading (Ericson and Kurol criteria)
was used to assess root resorption of adjacent
lateral and ipsilateral central incisors (Grade I-
No resorption, Grade II- Mild, Grade III-
Moderate, Grade [V-Severe). 15

The investigator repeated measurements and
assessed inter-examiner agreement to ensure
reliability.  Statistical  analysis  included
independent t-tests for comparing [ angles,
Pearson's Chi-square tests for associations
between teeth involved and resorption
incidence, and correlations of resorption
severity with study groups and teeth involved.
Chi-square tests also explored associations
between buccopalatal position and resorption.

RESULT

CBCT scan of 24 samples with 31 maxillary
canine impactions were included in the study. A
total of 62 maxillary incisors were assessed
including 31 lateral incisors and 31 central
incisors. Out of 62 incisors, 22 incisors (35.50%)
presented with resorption whereas 40 incisors
(64.50%) had no resorption. A significant
difference was seen between the rate of
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resorption of lateral incisors and central
incisors, which showed that lateral incisors
were mostly affected compared to central
incisors. (Table :1)

Table I: Incidence of resorption and rate of
resorption of lateral incisors and central
incisors

Teeth Total number|No Resorption
[nvolved of Resorption
teeth P value|
0.008
Lateral 31 15 (48.40%)|16
(51.60%)
Central 31 25 (80.60%)(6 (19.40%)
Total 62 40 (64.50%)(22

(35.50%)

Results suggusted that, a statistically significant
difference exists between the 2 groups. Group
B- unfavourable group presented with a greater
number of resorbed incisors compared to Group
A- favourable group. (Table :II)

Table II: Rate of resorption of Group A and
Group B

Group [No Resorption|Total
resorption number
of
teeth P
assessed [value
Group A 25 (78.1%) |7 (21.9%) (32 0.021
Group B [15 (50.0%) (15 30
(50.0%)
Total 40 22 62
(64.50%) |(35.50%)

Measurements of angulation of canine to
incisors show a positive correlation between
this angle and root resorption. The
mean angle for resorbed incisors were 57.8140
and the mean angle for non-resorbed incisors
were 34.493° which shows a significant
difference in angle between canine to resorbed
incisors and canine to non-resorbed incisors.
(Table :I1I)
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Table III: Correlation between angle of
impacted canine to incisors and resorption

lAngle Total |[Mean [Std. P value

Nizmiya et al.

Number]

Deviation

0.000

Resorption22 57.814/19.785
No 40 34.49312.371
Resorption|

It was observed that the apical third had the
highest occurrence of root resorption, with the
cervical third being the least commonly involved
area. (Table :IV) Majority of the resorptions
were mild, followed by moderate and severe
resorptions respectively. (Table :V)

Table IV: Position of resorption at root level

Position at rootNo. ofiPercent
level Resorption

IApical 14 63.6%
Cervical 3 13.6%
Middle 5 22.7%
Total 22 100.0%

Table V: Distribution of Grades of resorption
between central incisors and lateral incisors

Group Mild ModerateSevere ([Total

Group (4 2 1 7 P

A (57.10%)|(28.60%)|(14.30%) value

0.514

Group |5 5 5 15

B (33.30%)|(33.30%))|(33.30%)

Total (9 7 6 22
(40.90%)/(31.80%))|(27.30%)

Table VII: Distribution of buccopalatal

position and its correlation to resorption

Teeth [Mild Moderate [Severe [Total
Lateral |6 5(31.3%) |5 16 P value
(37.5%) (31.3%) 0.774
Central |3 2 (33.3%) |1 6
(50.0%) (16.7%)
Total (9 7 (31.8%) |6 22
(40.9%) (27.3%)

No statistically significant result was found
between the severity of resorption among 2
groups and the severity of root resorption
between central incisors and lateral incisors.
(Table :VI) In addition, the correlation between
buccopalatal position and root resorption
showed no significant difference. (Table :VII)

Table VI: Distribution severity/ grades
between Group A and

Bucco- [No ResorptionTotal
palatal  [Resorption
P value

position 0.886
Buccal 6 (40.0%) 9 (60.0%) |15
Palatal |6 (37.5%) (10 16

(62.5%)
Total 12 19 31
DISCUSSION

In this study, 35.5% of the incisors examined
experienced root resorption due to canine
impaction. The result was somewhat
comparable to that suggested by Lai et al that
about 32.50% incisors
Although this represent a critical incidence of

were resorbed.!

lateral root resorption, this finding shows lesser
percentages compared to Rafflenbeul et al
where 67.5%
However, this result showed higher percentage

of incisors were resorbed.16

compared to Kalavritinos et al. where incidence
of incisor resorption was 18.5%.8

Results suggested that a significant difference
was observed between the rate of resorption of
lateral incisors, which
showed that lateral incisors were more often
affected than central This result
supports the findings of previous other studies.
According to Ericson et al, 58 out of 152
maxillary lateral incisors (38%) and 14 out of
156 maxillary central incisors (9%) showed root

incisors and central

incisors.
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resorptions.!> Similar distributions was found
by Rafflenbeul et al. where, 55.7 percent of the
lateral incisors and 8.4 percent of the central
incisors were resorbed.® On the contrary to all
these findings, Liu et al. identified similar rate of
resorption between central incisors (23.4% )
and lateral incisors (27.2%).17 Finding of
Kalavritinos et al. added to the same conclusion
that there was no relationship between
lateral incisors or central incisors root
resorption.8

The study shows a significant difference existing
between 2 Groups. Group B presented with
greater number of resorbed incisors compared
to Group A, which shows that, as the angle
between long axis of impacted canine (impacted
angle) to midline increases, there is an increased
chance for resorption. So, the impacted angle
greater than 310 can be considered as one of the
risk factors for resorption. There were limited
number of studies available on favorability of
eruption and root resorption of adjacent
incisors. Here the favorability was assessed
based on Power and Short criteria for assessing
favorability of impacted canine using impacted
canine angulation.2¢

In available studies, most of them assessed the
prognosis of impacted canine based on sector
analysis. In one study by Guillen et al,the
influence of treatment complexity on root
resorption (RR) of adjacent incisors were
assessed. The complexity was evaluted based on
sector analysis by Ericson and Kurol. He
concluded that complexity was not a risk factor
for increased root resorption of maxillary
incisors adjacent to the impaction area.l® In
contrast, Guarnieri et al reported that the
probability of resorption is very low (0.06%)
when the canine is in Sector I of Lindauer
classification and the [ angle (angle between
long axis of impacted canine and long axis of
adjacent incisors) is less than 18°.1.

The study concludes that as the angle between
the longitudinal axis of the impacted canine and
the adjacent lateral incisor increases, root
resorption also increases.This result is in
agreement with the findings of Wang et al
where he reported that relative angle (angle
between impacted canine and incisor) greater
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than 300 was one of the risk factors for incisor
resorption.20 In favor of findings by Wang et al,
Kalavritinos et al. reported that there was a
positive correlation between the occurrence of
resorption on the lateral incisor and the angle
between the long axis of canine and the adjacent
lateral incisor.8 Even though the results of the
present study are supportive to above
studies, it opposes the findings of Yan et al, Ucar
et al. and Alemam et al. where they reported
that there was no correlation between angle of
canine to incisor and resorption.1021.22

The site of resorption can be described based on
the level and root surface affected. Many studies
show that most of the lesions are found in the
apical third of the root while the cervical third
is the least commonly affected area.l523 The
results of the present study is in agreement with
the site pattern suggested by Dogramaci et al,
Cernochova et al, Yan et al. where they found
that most of the resorptions were located at the
apical third followed by middle and then by
cervical area.l02324 Conversely, studies by
Kojima et al and Olsen et al showed that,
middle third was the most affected, followed by
cervical and apical third was the least
affected.2s.26

The majority of the resorptions were mild,
followed by moderate and severe resorptions.
No statistically significant result was found
between the severity of resorption among 2
groups and severity of resorption between
central incisors and lateral incisors. This pattern
of distribution of severity was concomitant with
distribution in previous studies. Study by
Rafflenbeul et al. demonstrated that majority of
resorption were mild resorption which
constitutes 71.7% ,14.9 % moderate and 13.4 %
severe.l®An additional correlation was carried
out for determining the association between
resorption and buccopalatal position of 15
buccally placed and 16 palatally placed canines
the correlation between buccopalatal position
and root resorption which showed no significant
difference. Since this retrospective study was
carried out with 24 samples presented with 31
impacted maxillary canines, an increased
sample size and variations among different
ethnic groups may also be considered for
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further studies to strengthen the evidence
obtained.

CONCLUSION

The present study assessed the association of
incisor root resorption with impacted maxillary
canines and compared the rates between
favorably and unfavorably impacted canines to
explore correlations. The findings suggest a
positive correlation existing between the
incidence of resorption and the favorability of
eruption or prognosis of impacted maxillary

incisor resorption. An impacted canine angle
>31° emerged as a significant risk factor for root
resorption of adjacent incisors. As the angle
between the impacted canine's axis and the
midline increases, the likelihood of resorption
Additionally, a positive
correlation was observed between incisor root
resorption and the angle between the impacted
canine's axis and adjacent incisors. Lateral
incisors were predominantly affected by root
resorption.  Most exhibited mild
resorption, followed by moderate and severe
categories. Apical third was the most commonly
affected area, while the cervical third being least

also increases.

cases

canines, with unfavorably impacted canines affected. Analysis of buccopalatal position
demonstrating a greater incidence of adjacent showed no significant association ~ with
resorption.
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