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Abstract
Objective: To determine the prevalence of maxillary
impacted canines in Egyptian population and its
relativity to gender, location, and side distribution.
Materials and methods: Retrospective cross-sectional
study of 7730 digital panoramic radiographs collected
from Alexandria city in Egypt. The sample was
examined for the presence of maxillary impacted
canines. The radiographs were selected from the
records of several private dental clinics and the
archive of a radiographic center.
Results: Among the panoramic radiographs analyzed,
229 radiographs had at least one maxillary canine
impaction with a prevalence of 2.96%. The percentage
of impacted canines in males was 36.24% and in
females was 63.76%. A higher number of impactions
were seen unilaterally 82.1% than bilaterally 17.9%.
Right side impactions (42.79%) were less common
than left side impactions (75.1%) in relation to the
total number of radiographs with canine impactions.
When including the unilateral impactions only, right
side impactions were 24.89% while the left side
impactions were 57.2%.
Conclusions: The prevalence of maxillary impacted
canines in the Egyptian population was found to be
2.96% of the sample collected from Alexandria city
which lies within the range reported in other
populations. The maxillary canine impactions occurred
more in females, unilaterally and on the left side.
Keywords:
epidemiology, maxillary canines,
panoramic radiography, prevalence, tooth impaction.
1 ǀ INTRODUCTION
Tooth impaction is a pathological problem
commonly found in dental practice. It is a
condition in which a tooth is completely or

incompletely embedded in the alveolus due to
malposition or obstruction in its path of
eruption into the oral cavity and is not expected
to erupt completely into its normal functioning
position when assessed clinically and with
radiographs. A tooth is considered impacted
when its eruption is delayed for more than two
years following its physiological eruption time.
There are wide variations in impacted teeth
among individuals; the most prevalent
impacted teeth are third molars, upper canines,
upper central incisors, and upper premolars,
respectively.1 Impacted teeth are asymptomatic
but can contribute to several complications that
compromise tooth aesthetics and functional
outcomes. They can cause displacement and/or
external root resorption of the neighbouring
teeth, shortening of the arch perimeter and
cystic lesions while in partial eruption cases
they can trigger pain, infection, and trismus.2
The permanent canines are considered the most
important teeth as they play an important role
in aesthetics, functional occlusion, and arch
development. The canine guidance disengages
posterior teeth in lateral mandibular movement,
thus protects the occlusion by reducing the
chances of muscular dysfunction and
temporomandibular disorders.3 The maxillary
canine is of high significance; being anchored
by its longest root in the maxilla, supports
anterior and posterior arch segments, is hardly
absent, has low susceptibility to caries in
addition to its valuable functional and aesthetic
qualities. They can be impacted either
bilaterally or unilaterally and facially or
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palatally. The fact that maxillary canines are
the last teeth to erupt contributes to their
increased prevalence of impaction.4
Researchers believed the genetic and guidance
theories for tooth impaction. The genetic
theory shows the canine impaction is mainly
due to genetic origin and usually accompanied
by other tooth anomalies in size, shape, and
numbers. Many studies reported the association
of the palatally impacted teeth with lateral
incisor anomalies, hypoplastic enamel, and
infra-occlusal deciduous molars. The guidance
theory suggests that odontomas, supernumerary
teeth and missing lateral incisors obstruct the
eruption of canines. Some investigators stated
that the labial impaction is basically due to lack
of eruption space while the palatal impaction is
mostly due to a genetic origin.5
The causes of canine impaction can be
categorized into localized and generalized
factors. The generalized factors incorporate
abnormal muscle pressure, febrile diseases,
radiation, endocrine deficiencies, and vitamin
D deficiency. While multiple local factors may
be responsible for maxillary canine impaction
as crypt displacement, retained or premature
loss of the deciduous canine, long eruption
path, tooth size-arch length discrepancy, absent
or short rooted upper lateral incisor, alveolar
cleft, cysts, or tumours, ankylosis, and an
iatrogenic or idiopathic cause.6
Many researchers assessed the prevalence of
maxillary canine impaction in several
populations and had different findings in their
studies. It is important to know the prevalence
of maxillary canine impaction in a local
population to help orthodontists and
pedodontists understand the preventive and
interceptive treatment protocols needed. The
current study was performed to investigate the
prevalence of canine impaction in the Egyptian
population, any gender difference, their
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location, and side distribution in maxillary
arch.
2 ǀ MATERIALS AND METHODS
The present study is a retrospective crosssectional study performed using digital
panoramic
radiographs
collected
from
Alexandria city in Egypt. The Research Ethics
Committee of Faculty of Dentistry, Alexandria
university approved the study protocol under
reference number IORG0008839 (0143).
Sample size was estimated based on assuming
95% confidence level and 80% study power.
Precision was set at 1% for prevalence below
10%. Total sample size was calculated by
Raosoft sample size calculator (online) to be a
minimum of 726 cases.
A total of 8250 radiographs were obtained
from the archives of a radiographic centre and
several private dental clinics from June 2016
till June 2020. The inclusion criteria included
patients’ radiographs of age 15 years and above
with all the permanent teeth erupted and were
clear radiographs with good quality for proper
diagnosis. Any radiograph with one of the
following conditions was excluded from the
study; age below 15 years, missing permanent
canine, any pathological conditions (cysts and
tumours) within premaxilla, maxillofacial
surgeries, and poor-quality radiographs. After
applying the inclusion and exclusive criteria,
only 7730 radiographs were selected. The
included radiographs were examined by two
orthodontists to detect any maxillary impacted
canine. The data obtained underwent interexaminer reliability. No significant difference
(P˃0.05) was found. The data collected was
analysed to calculate the prevalence of
impacted maxillary canine and to show any
differences in the grouping of impacted canines
when sorted by gender, location (unilateral or
bilateral) and side distribution (left or right).
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3 ǀ RESULTS
The study incorporated a total number of 7730
panoramic radiographs, 229 of them showed
one or more impacted canines (Figure 1), the

mean age of patients was 24.8 years, ranging
between 15 and 40 years. The overall
prevalence of canine impaction was 2.96%
(Table
1).

a

b

FIGURE 1 shows; a) maxillary bilateral canine impactions and, b) maxillary left canine impaction.
TABLE 1 Distribution of the positive radiographs with maxillary canine
impactions among the total number of radiographs.
Number
Prevalence %
Total
number
of 7730
examined radiographs
Radiographs
with 229
impacted canines
Further analysis showed distribution of the
positive radiographs with impacted canines
regarding their demographic data (Table 2).
There was a difference in number of males
(36.24%, n = 83) and females (63.76%,
n=146), (Figure 2). A higher number of
unilateral canine impactions were seen in
maxillary arch (82.1%, n=188) compared to
bilateral canine impactions (17.9%, n=41),
(Figure 3). Whereas the maxillary impacted
Volume 59 – June 2021

2.69%
canines located on the right side that occurred
in 98 radiographs (42.79%) were less than
those found on the left side that presented in
172 radiographs (75.1%) of the total sample
with impacted canines (including the 41
bilateral
cases).
Regarding
unilateral
impactions only (82.1%, n=188), 57
radiographs (24.89%) had impactions on the
right side while 131 radiographs (57.2%) had
impactions on the left side (Figure 4).
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TABLE 2 Distribution of the positive radiographs with maxillary canine impactions
regarding their demographic data.
Variable
Number of % from radiographs
% from total number
radiographs with impacted canines
of radiographs
n=229
n=7730
Sex
Male
83
36.24
1.07
Female
146
63.76
1.89
Location
Unilateral
188
82.1
2.43
Bilateral
41
17.9
0.53
Unilateral
side
distribution
Right
57
24.89
0.74
Left
131
57.2
1.69
Total*side
distribution
Right
98=57+41
42.79=24.89+17.9
1.27
Left
172=131+41 75.1=57.2+17.9
2.23
*included 41 bilateral impacted radiographs.
36.24%
Male

63.76%
Female
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20%

40%

60%

80%

FIGURE 2 shows the percentage of male to female with maxillary canine impactions.

17.9%

Bilateral
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Unilateral
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FIGURE 3 shows the percentage of the unilateral to the bilateral maxillary canine impactions.
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17.9%
Bilateral (Rt&Lt)

57.2%
Unilateral Left
24.89%
Unilateral Right
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FIGURE 4 shows the percentage of the unilateral right side to the unilateral left side maxillary
canine impactions.
4 ǀ DISCUSSION
Maxillary
canines
have
the
longest
development period and path from the point of
formation till they reach their final position in
full occlusion. They start to develop at 4-5
months and erupt at the age of 12 years. The
impaction of maxillary canine teeth is assigned
to its early crown formation and the long
eruption path. Mandibular canine impaction is
rare and occurs significantly less than
maxillary canine. The prevalence of canine
impaction in the maxillary arch was 20 times
more common than in mandibular arch.7 Some
authors have cited that the highest prevalence
was found in western societies as 9.9% in
Australian population and 8.8% in Greek
population while the lowest prevalence was in
Japan at 0.27%.8
The present study found the prevalence of
impacted maxillary canines in Egyptian
population was 2.96% where the study sample
was collected from the city of Alexandria. This
prevalence lies within the range 1.2% to 8.4%
as reported by other studies where maxillary
canine impaction was 4.71% regarding the 568
Croatian participants.9 Also, Gashi et al.10
analysed 8101 Kosovari radiographs and found
1.62% incidence for maxillary canine
impactions. Furthermore, a research in Turkey
stated that 3.27% of the examined 2900
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patients had impacted maxillary canines.7
Camilleri 11 carried a pilot study on 468
Maltese young school children which revealed
4.4% prevalence for maxillary canine
impaction. Kamilogu and Kelahmet 12
performed a study to evaluate the prevalence of
impacted canines in a Cypriote population in
Northern Cyprus and found that 3.53% of their
sample had canine impactions. For the
Mexican population, it was noted that the
prevalence of maxillary canine impaction was
6.04%.13 While a study made by Tassara et
al.14 to estimate the maxillary canine
impactions in Puerto Rica showed 3.2%
prevalence.
Patil et al.15 stated a prevalence of 2.78% in
west India and Sridharan et al.16 found a 3%
prevalence for impacted maxillary canine.
Meanwhile, researchers concluded that the
prevalence of impacted maxillary canine was
0.93% among central Indian population.17
Kifayatuallah et al.18 found maxillary impacted
canines in 20 (4%) of examined Pakistani
patients. An investigation of 580 Bangladeshi
radiographic records found that only 7 (1.2%)
radiographs had impacted maxillary canines.19
Piya et al.20 estimated that for all the 550
patients
treated
in
Kathmandu’s
tertiary care dental hospital,
the
canine
impaction prevalence was 5.6%.
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Melha et al.21 assessed canine tooth impaction
among the population of Riyadh in Saudi
Arabia, analysed 2157 patients' panoramic
radiographs and found canine impaction in 79
patients (3.65%). According to another Saudi
study the prevalence of impacted maxillary
canines in Najran, a south western region in
Saudi Arabia, was 4.95%.22 In the United Arab
Emirates, Abutayyem et al.23 inspected
panoramic radiographs for impacted maxillary
canines and reported a prevalence of 1.7%. In
Southern Jordan population, a research showed
that the prevalence of maxillary canine
impaction was 4.73% 24 while Mustafa and
Abuaffan 25 found the prevalence among
Khartoum university students in Sudan to be
2%. In Yemen, Al-Motareb et al.26 inspected
5287 patients out of which 188 patients
(3.55%) were confirmed to have impacted
canines in Sana'a city. An investigation in
Ramadi city in Iraq showed 4.6% prevalence
for maxillary canine impaction.27 Another Iraqi
study reported a lower prevalence of 2.7% in
Al-Basrah city.28
The percentage of impacted maxillary canines
among females in this study was 63.76.1% and
36.24% among males with a ratio of (1.75:1).
A significant relation between gender and
maxillary canine impaction was present
denoting that females have higher prevalence
of maxillary canine impaction than males
which agree with most of the studies about
impacted maxillary impaction. Altaee 27
showed in her research on patients from
Ramadi city in Iraq, that female: male ratio was
2:1. Topkara and Sari 29 reported that the
prevalence ratio for Turkish females was
higher than males (1.3:1). Sridharan et al.16
stated a prevalence of 2.6 % in males and 3.6
% in females, which agreed with what was
reported by the Saudi research on Riyadh
population having higher percentage in females
(3.85%) than in males (2.88%) 21, the Pakistani
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study that found a high ratio in female when
compared to male (1.85:1) 18 , and the Indian
investigation that noted that canine impaction
in the maxillary arch was higher in females
(3.6%) than in males (2.3%).15 In the Greek
population, the prevalence female: male ratio
was 2.4:1.8 Several authors explained the
higher female: male ratio for maxillary canine
impaction resulted from the higher percentage
of females who seek dental treatment,
difference in growth pattern between the two,
and the smaller arch width in females in
comparison to males could participate in this
outcome.4,21,22,30 In contrary, the Emirati study
reported that the number of males (113
patients) with maxillary canine impaction was
more than three times the number of females
(33 patients) with the explanation that male
patients visiting the clinic are much higher than
female patients.23 Other studies recorded that
there was no gender difference regarding the
maxillary canine impaction.17,29
The current study showed that unilateral
maxillary canine impactions were seen in
82.1% of radiographs resulted in a significantly
higher percent than the bilateral impactions
17.9%. These results are compatible with other
studies reporting that most of the maxillary
canine impactions occur unilaterally.8,9,15,17,23
Sajnani and King 30 established a ratio of
17.1% for bilateral impactions in Chinese
children which is approximately the same ratio
mentioned in this study. On the other hand,
different ratios were found by other
researchers. The study on the Indian population
reported a 6% bilateral impaction for maxillary
canine15 and Lazim 28 in his study on Iraqi
patients found a 5.7% prevalence for bilateral
maxillary canine impaction which was lower
than the one reported in this study.
Many studies reported that maxillary canine
impaction was more on the left side than right
side.15,18,20.22.23 When regarding the side
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distribution including both the unilateral and
the bilateral canine impactions (n=229) in the
present study, 98 radiographs (42.79%) had
right side maxillary canine impactions while
172 radiographs (75.1%) had impactions on the
left side. While when including the side
distribution in the unilateral canine impactions
only (82.1%, n=188), 57 radiographs (24.89%)
were with right-side impactions and 131
radiographs (57.2%) were with left-side
impactions. This agrees with most of studies
concerning maxillary canine impaction as the
Iraqi study revealed a high percent of
impaction on the left side 57.1% than the right
side 37.2%.28 Also, the Indian study reported a
higher prevalence on the left side 73%
compared to 20% on the right side.15 However,
others reported that unilateral maxillary canine
impactions on the right and left sides were
nearly equal. The study on the Turkish
population found that the left and right
percentage of impacted maxillary canine were
52.5% and 47.5% respectively.29 However,
Jain and Debbarma 17 concluded that the most
affected side was the right side in both males
and females.
In general, the results of this study coincide
with most studies that investigated the
impaction of maxillary canines regarding
females, unilateral impaction, and the left side
dominances.
Although there is some
difference in the percentages when comparing
the results of this study to those reported by
other studies, this could be due to several
factors such as the racial difference in these
studies, the difference in the size of the sample,
difference in age range, and the variable
methodology used in each study might have
resulted in this variance in prevalence ratios.
The current study aids dental specialists to
learn about the prevalence of maxillary canine
impaction and to understand the need for early
diagnosis and referral as it may prevent many
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complications that affect patients’ aesthetic and
functional occlusion, by simple preventive and
interceptive measures.
5 ǀ CONCLUSIONS
It is obvious that the prevalence of maxillary
canine
impaction
differs
considerably
according to the ethnic and racial populations
being studied. The prevalence of maxillary
canine impaction of the Egyptian population in
Alexandria city was found to be 2.96%.
The canine impaction was more commonly
seen in females than males, occurred more
unilaterally than bilaterally, and more on the
left side than the right side.
STUDY LIMITATIONS
The study sample was collected from one
Egyptian city. Samples from other cities still
require investigation.
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