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ABSTRACT
Impacted tooth is a pathological situation in which a tooth cannot or will not erupt into its normal functioning position. Canines
are of higher frequency among impaction after the impaction of third molars. They play an important role in the functional and
aesthetic view of a person. The aim of this study is to assess the prevalence of impacted canines in the Chennai population. A
retrospective study was conducted in a hospital setting at Saveetha Dental College and Hospitals evaluating and analyzing 912
patient case records visiting a dental hospital from June(2019) to March(2020) who have impacted teeth and among which 45
patients had impacted canines. The data was collected after reviewing 86000 patients’ records. Documented information included
patients’ age, gender, dental status and orthodontic status. The collected data was then tabulated and analysed using SPSS
software. Among the participants 4.9% had impacted canines. It was most predominant in the age group of 10-20 years (60%)
followed by 21-30 years with 24.4%. It was higher in prevalence among males with 55.5%. The prevalence of maxillary canine
impaction was 77.8% with upper right maxillary canine being most predominantly impacted (33.3%), unilateral impaction being
the most common among them. Mandibular canine impaction consisted of 22.2% of the population. Within the limits of this study,
the incidence of impacted canines was found to be reported more among the age group of 10-20 years. Male predilection was
present in the current study. Maxillary canines were highly prevalent for impaction when compared to the mandibular canines.
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INTRODUCTION

Tooth impaction is the pathological situation
in which teeth erupting into position is
prevented due to different causes such as lack
of space in the dental arch, dental trauma in
the primary dentition state, malposition and
other impediments [1]. The canines are the
most predominant teeth in the dental arch as
the form of foundation and pillar of an aesthetic
smile and functional occlusion [2]. It stands at
the corner of the dental arch forming the canine
eminence for support of the alar base and upper
lip. Functionally, the disarticulation in lateral
movement in certain individuals is contributed
by the canine supporting the dentition [3].
Canine makes the most outstanding abutments

for prosthetic replacement of other maxillary
teeth when the need is present due to its root
length and particularly its volume [4].

Tooth impaction can be defined as the infra
osseous position of the tooth after the expected
time of eruption, whereas the anomalous
intraosseous position of the canine before the
expected time of the eruption can be defined as
displacement [5]. Most palatal displacement of
the maxillary canine results in impaction [6].

Canine being the longest teeth in the oral
cavity and its position and shape of canines
contribute to the guidance of the teeth into the
intercostal position [7]. There are various canine
anomalies occurring due to the disturbances
during eruption and development like canine
transmigration, ectopic eruption, agenesis,
impaction, etc. Among which canine impaction
prevails the most [8].

Aqeel Ibrahim Lazim has enlisted few common
causes of canine impaction, that includes
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ankylosis, abnormal position of tooth bud, tooth
length and size discrepancy, cyst and tumors,
delayed shedding or early loss of deciduous
canine, iatrogenic, dilaceration and idiopathic [9]
Except for third molars, canine impactions are
the most common [10,11]. Overall, the incidence
of impacted maxillary canine is suggested to be
0.9-2.2% [12]. But mandibular canine impaction
shows an incidence of at least 20 times lower than
the maxillary canine impaction. The reported
incidences of canine impaction vary from 0.8%
to 5.2% in normal populations. 1.7% to 4.5% of
the cases had bilateral impaction and females
had more impacted canines than the males [13].

The extractions of deciduous canines, in specific
cases when the condition is identified early would
allow the impacted canines to correct their paths
of eruption to erupt into the mouth in relatively
good alignment [14]. This interceptive treatment
may further reduce complications associated
with palatally impacted canines including root
resorption of the lateral incisors and the need for
complex surgery and orthodontic intervention
[15]. Previously our team had conducted
numerous clinical trials [15-17], in-vitro studies
[3], comparative studies [18-19], case reports
[20,21] and reviews [2,7,22] over the past many
years. Now we are focusing on epidemiological
studies. The idea for this study stemmed from
the current interest in our community. With this
in mind, the aim of this study was to assess the
prevalence of impacted canines in the chennai
population.
MATERIALS AND METHOD

A retrospective study was conducted in a
hospital setting at Saveetha Dental College and
Hospitals evaluating and analysing 912 patient
case records visiting a dental hospital from
June(2019) to March (2020) who have impacted
teeth and among which 45 patients had impacted
canines. The data was collected after reviewing

86000 patients’ records. The advantage of
conducting this study in a hospital setting was
the ease of Data Collection containing similar
ethnicity with the involvement of both the
genders. The unavailability of location specific
data was the disadvantage of this study. Ethical
approval for conducting the study was obtained
from the Institutional Scientific Review Board,
Saveetha Dental College and Hospitals.

The collected data from the dental status and
oral surgery status of the patient records were
then tabulated in excel and then imported into
SPSS software. Incomplete data was verified
with the concerned department or patient or
excluded from the study. Sampling bias for
the study was minimized by including all the
required data. Internal validity being strict
inclusion and exclusion criteria followed for all
eligible samples and the external validity is the
study being epidemiological.
The collected data included age, gender,
skeletal malocclusion, treatment suggestion and
treatment done.

A statistical test was done using a chi-square
test with SPSS by IBM. Independent variables
included age and gender of the participants,
whereas the dependent variables included the
patients undergoing fixed appliance treatment,
skeletal malocclusion cases, patient undergoing
orthognathic surgery, patient undergoing both
orthognathic and fixed appliance treatment. All
of these were analyzed using correlation and
association.
RESULTS AND DISSCUSSION

In this retrospective study a total of 912 patients
had impacted teeth, among which 56.8% were
males and 43.2% were females (Table 1).
Among the study population a total of 45 (4.9%)
patients had impacted canines. The prevalence
of impaction was higher among the age group

Table 1: Describes the distribution of study population based on age and gender.

Age in Years

Gender
Male

Total
Female

20-10

61(6.7%)

62(6.8%)

123 (13.5%)

21-30

274(30%)

209(22.9%)

483 (52.9%)

31-40

125(13.7%)

97(10.6%)

222(24.3%)

41-50

47(5.1%)

17(1.9%)

64(7%)

51-60

10(1.1%)

7(0.8%)

17 (1.9%)

60 and above

1(0.1%)

2(0.2%)

3 (0.3%)

Total

518 (56.8%)

394(43.2%)

912 (100%)
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of 10-20 years (60%) followed by 21-30 years
(24.4%) with an overall male predilection
of 55.5% (Table 1). Female predominance of
51.8% was seen in 10-20 years of age and a male
predominance of 81.8% was seen in 21-30 years
of age (Figure 1). However, it is statistically
insignificant with a p value >0.05. The frequency
distribution of impacted teeth in the Chennai
population consisted of 4.95% canine impactions
in total with a higher prevalence of upper right
impacted canine (2.2%) followed by upper left
impacted canine with 1.65% (Figure 2). Among
the population with canine impaction, prevalence
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of maxillary canine impaction was 77.8%, in
which 33.3% had upper right maxillary impacted
canine. And 22.2% had impacted mandibular
canine (Figure 3). Unilateral impacted maxillary
canines were the highest in prevalence followed
by bilaterally impacted canine, mandibular
impacted canine being the least. According to
the position of the impacted canine, maxillary
palatal impaction of canine has the highest
prevalence of 50% followed by buccally placed
maxillary impacted canine (33.3%) and 16.7% of
them had mandibular buccal impaction of canine
(Figure 4).

Figure 1: Bar chart showing association between gender and age group of the participants with canine impaction. X axis represents the gender
of the participants according to their age group and Y axis represents the number of participants with canine impaction. Among 4.9% of the
participants who had impacted canines, 55.5% constitutes male (red) and 45.5% constitutes female (blue). Prevalence of canine impaction
was more among the males compared to females. However, it is statistically not significant (Pearson’s Chi Square value: 4.323, df: 3, p value:
0.229 (>0.05)) Hence there is no association between the gender and age group of the participants.

Figure 2: Bar chart representing the frequency distribution of impacted teeth in the Chennai population. Among the study population, canine
impaction totals to 4.95% and the most predominantly impacted canines are upper right impacted canine (2.20%) followed by upper left
impacted canine (1.65%).
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Figure 3: Bar chart representing the frequency distribution of canine impaction in the Chennai population. Among the impacted canine
population, higher prevalence of the population had upper right impacted canine (orange), followed by upper left impacted canine (green),
lower right impacted canine (red) and lower left impacted canine (yellow).

Figure 4: Bar chart showing the frequency distribution of the site of canine impaction. The highly prevalent site of canine impaction being
maxillary palatal (pink), followed by maxillary buccal canine impaction (violet) and then mandibular buccal (grey).

The management of impacted canines is
important in terms of esthetics and function
[19]. Clinicians must formulate treatment plans
that are in the best interest of the patient and
they must be knowledgeable about the variety
of treatment options [23]. When patients are
evaluated and treated properly, clinicians can
reduce the frequency of ectopic eruption and
subsequent impaction of the maxillary canine
[17,21].
The simplest interceptive procedure that can
be used to prevent impaction of permanent
canines is the timely extraction of the primary
canine [16]. This procedure usually allows the
permanent canines to become upright and erupt
properly into the dental arch, provided sufficient

space is available to accommodate them [22].

Various surgical and orthodontic techniques may
be used to recover impacted maxillary canines
[20]. The proper management of these teeth,
however, requires that the appropriate surgical
technique be used and that the clinician be able
to apply measured forces in a favorable direction
[17,18]. This allows for complete control in
efficient correction of the impaction and for
avoidance of damage to adjacent teeth [24].
Careful selection of surgical and orthodontic
techniques is essential for the successful
alignment of impacted canines.
In the present study the prevalence of impacted
maxillary canines among the overall population
was 3.85% and among the canine impacted
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population it was 77.8% which is similar to
the study by Sharmila R et al. [25] that showed
82.35% of maxillary canine impaction. 16.7% had
impacted mandibular canines similar to 17.65%
of it in Sharmila.R et al., study. Whereas a study
by Chu et al. [26], showed 2.1% of prevalence of
impacted maxillary canine among the caucasian
and chinese populations, A study by Sandhya Jain
et al. [8], showed 0.94% of impacted maxillary
canine among the central indian population.
The prevalence of impacted mandibular canine
in this study was found to be 22.2% among
the overall population and 1.1% among the
impacted canine population. This is supported
by Sharmila R et al. [25], study showing 17.65%,
Grover and Lorton [27] reported 0.22%, Chu et
al. [26], reported 0.07% among 7486 patients.
Aydin et al. [28], showed 0.44% of mandibular
canine impaction among 4500 patients of turkish
population.

Most of the studies published on impacted
maxillary canines have dealt with characteristics
of unilateral impactions [29-31], although others
conclude that bilateral impaction is more usual
[32]. Our findings are in line with previous
results suggesting that unilateral impaction is
more prevalent than bilateral. Takahma and
Aiyama showed the most common finding as
the unilateral impaction and studies by Stahl
et al., and Sacerdoli. R et al. [33,34] showed
the higher incidence side being the right side
which in contradiction, according to Harzer et
al. the side mostly affected was the left quadrant.
Study by Sandhya Jain et al. [8], also supported
our present study’s findings, whereas Bass et
al. [35], contradicted it by bilateral impaction
being the highest of prevalence. Furthermore,
the position of the impacted maxillary canines
varied greatly. In a European population, palatal
canine impaction was around five times more
frequent than in an Asian population [36]. In
contrast, Kim et al. [37] argue that there is a
threefold greater tendency for labial impaction
in a Korean population. These differences likely
relate, at least in part, to racial differences in jaw
bone structure. The report by Zhong et al. [38]
strongly supports this opinion, finding that the
Chinese also exhibit a greater prevalence of labial
impactions (2.1 times more than palatal). In the
present study, 70.23% of canines were palatally
impacted, with 13.74% impacted labially.
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When it comes to the distribution of the
prevalence of impacted canine according to the
gender, in the present study females had a lesser
prevalence than the males. Whereas in other
studies by Gunduz K et al. [39], and Dachis F et al.
[10] showed higher prevalence among females.
But equal occurrence of impacted canine in both
females and males was reported by some studies
[8,40].
The limitation of the study conducted includes
the reduction or the availability of the amount of
data obtained, the unequal distribution of cases
and the unavailability of the location specific
datas. Hence, the results of this study must
be interpreted within the limitations of this
study and further cohort studies must be done
including larger sample size. Such study should
also include other associated factors like the
treatment plan, surgical intervention, etc.
CONCLUSION

Within the limits of this study, the prevalence of
impacted canines was found to be reported more
among the age group of 10-20 years with a male
predominance. Maxillary canines were highly
prevalent for impaction when compared to the
mandibular canines.

Canine being the most important teeth in the
oral cavity, knowledge on the impaction of it is
necessary for the orthodontists to diagnose these
at an early age in order to treat efficiently. As
the prevalence of canine impaction varies from
one population to another, it is of paramount
importance that there should be data from all
population groups.
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