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Abstract

Introduction: This study was aimed to identify the prevalence of ectopically erupting canine
in pre-adolescent patients reporting to the Dental Outpatients Department (OPD) at Children
Hospital, Pakistan Institute of Medical Sciences (PIMS) which is a primary care dental setup,
using orthopantomogram (OPG) radiographs. Study design: Cross-sectional design.
Methodology: This study was conducted on a sample of 1000 consecutive patients, limited to
those aged 10 to 13.5yrs with mixed to late mixed dentition, with no history of orthodontic
treatment. Patients with missing canines on clinical examination based on Bishara’s criteria
clinical signs, were referred to the Radiology department for OPG to confirm displacement from
normal path of eruption. On the OPG, the image of the canine was analyzed.

Results: The studied sample consisted of 1000 patients with 33% males and 67% females. The
age range of subjects was between 10 years to 13.5 years with a median age of 11.0 years. There
were a total of 131 cases of ectopically erupting canine. In these cases, 37 were on the right, 78
on the left and 16 were bilateral. In females, there were 74 cases with 9 bilateral, 23 on the right
and 42 on the left. As for males, a total of 57 cases, 7 bilateral, 14 on the right and 36 on the left
side.

Conclusions: The Prevalence of ectopically erupting canines in patients reporting to Children
Hospital, PIMS Outpatient  department was calculated to be 13.1% with more female
predominance and are more common on the left side.
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has an abnormal path of eruption which can
either lead to eruption in an abnormal
erupted position or an impaction.* Based on
panoramic radiographic evaluation, the
prospect of maxillary cuspid impaction is
high if the cuspid tip deviates from the
normal eruption path of the maxillary

Introduction
n impaction, a pathological entity
defined as the lack of eruption of a tooth
in the oral cavity within the time and
physiological limits of the normal eruption
process.* An ectopically erupting canine
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reciprocally  aligned with  displaced
maxillary canines are the guidance theory
and the genetic theory.57

The permanent maxillary canine impaction or
ectopic eruption is 0.8-2% prevalent in the
general population 811 However, this value
varies depending on the population being
studied. Prevalence of maxillary cuspid


mailto:ammarps@gmail.com

impaction in Pakistan has been reported to be
between 4-5%.1214 Prevalence of ectopia in
canines is much higher. This is a condition
where a tooth has erupted and positioned in a
location which was not destined for that was
reported to be 24% in a Pakistani study.’> A
similar study in Iran reported it to be 11.4%.16
Permanent canine eruption anomalies are
primarily being diagnosed by evaluating the
patient clinically.

The primary sign of ectopic eruption path is by
evaluation of unerupted permanent maxillary
cuspids when a  patient's  dental
developmental age averagely correlates to the
chronologic age.718 Both radiography and
clinical diagnosis are used to identify an
impacted canine. Two-dimensional
radiographs such as periapical, upper occlusal
and orthopantomograms have traditionally
been wused for detection of location of
unerupted canines. CBCT has greater
sensitivity and specificity but is more
expensive than 2D.12 An OPG can be used as a
screening tool to determine if a canine is
deviating. Several factors have been identified
which can be used in this prediction. The angle
of developing canine with the long axis of
lateral incisor for a normally erupting canine is
between -10° and -30° 8and there is very little
overlap of the lateral incisor root.® Any
deviation from these norms would most likely
increase the probability of displacement.

This study aims to measure the prevalence of
ectopic canine eruption in patients reporting to
the Primary dental care Outpatients
Department (OPD) at Children hospital,
Pakistan Institute of Medical Sciences (PIMS),
Islamabad using OPG (orthopantomogram)
radiographs. Although scattered data exists
regarding the frequency of impacted maxillary
canines in Pakistan, there is no specific data
about the population of the Potohar plateau or
the prevalence of canines erupting
abnormally. Timely detection of the presence
and position of ectopic canines is crucial for
orthodontists, as it aids in determining the
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appropriate timing for any necessary
interceptive = treatment. This  proactive
approach can help prevent potential problems
associated with impacted canines and
associated side effects.

Methodology

A cross-sectional study, was performed at the
Dental OPD, Children hospital, PIMS,
Islamabad, Pakistan. The sample was collected
consecutively from all the patients reporting to
the dental department of the Children
hospital, over a period of 6 months from July
2023 to Dec 2023. Sample size was calculated
to be n=666, using the sample size calculator
with a confidence interval of 99%, a margin of
error of 5% and expected proportion of 50%.
This was rounded up to n=1000. Our sample
was limited to patients aged 10 to 13 years with
mixed to late mixed dentition, with no history
of orthodontic treatment. This sample was
restricted to patients who were examined for
dentoalveolar issues. based on Bishara's
criteria Those who had unilateral or bilateral
missing maxillary canines altogether absence
of labial bulge on clinical examination, are
might be indicative of canine impaction: 1
OPG was taken for such patients and were
subjected to assessment as shown in fig I & II.

e B e o S

Fig. I: Showing canine angulation to vertical
long axis of maxillary lateral incisor



Fig. II: Showing the method used to assess
overlap between canine crown and lateral
incisor root

Statistical analysis:

The data, was collected, archived, and
analyzed by using IBM SPSS version 12
software. Descriptive statistics were used to
describe age, including mean and standard
deviation. Categorical variables like gender,
prevalence of ectopically erupting canines,
and location in the jaw were presented as
frequencies.

Result

In our study, the sample consisted of 1000
patients reporting to the OPD. About one third
of all patients were male and the remaining
were female.

Gender distribution

Fig. III: Pie chart of gender distribution
Patients were aged between 10 years to 13.5
years with a median age of 11.0 years.
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Fig. IV: Bar chart of age distribution

There was a total of 131 cases of ectopically
erupting canines, where the canine was either
too angulated or was overlapping the root of
lateral incisor.

Male 57 7 14 36
Female 74 9 23 42
Total 131 16 37 78

Table. I: Frequencies of side of ectopically
erupting canine

In the 131 cases, 37 were on the right, 78 on the

left and 16 were bilateral.

Prevalence of ectopically erupting canines in

patients reporting to Children Hospital, PIMS

Outpatient department was calculated using

the formula:

Prevalence = (Total number with disease)
(Population at risk for the disease)
=13.1%

Female predominance

predominance

and left sided

Discussion

The displacement is defined as anomalous
infra-bony submerged  location of the
developing tooth bud before the expected
eruption timing whereas the infra-bony
submerged position of the tooth at the
expected eruption timing is called tooth
impaction.20, 21, 22

There is no single identified cause that can
fully explain the occurrence of most ectopic



eruptions, nor can it distinguish between those
that occur on the labial or palatal sides.’” The
multifactorial etiology of ectopically erupting
canine might results in to either ectopic
eruption, labial or palatal and or impaction, or
spontaneous correction.’” The primary cause
of buccally impacted canines is thought to be
an Arch length - tooth material discrepancy 2,
whereas numerous causative situations have

been proposed for palatally impacted
cuspids.2*  Baccetti = hypothesized  that
congenital anomalies such as enamel

hypoplasia, submerged primary posterior
teeth, congenitally missing second bicuspids,
and peg lateral incisors are genetically
reciprocally associated with palatal canines
impacted.?> Numerous clinical presentations
are suggested to be indicating canine
impaction, including delayed eruption of the
permanent canine, over-retained primary
cuspids beyond age of 14-15 years, absence of
a labial canine bulge at the erupting time, or
presence of a palatal bulge, and delayed
eruption, distal tilting, or migration (splaying)
of the lateral incisor.!!

Maxillary cuspids are considerably the most
common impacted teeth, excluding third
molars’, particularly due to two reasons.
Firstly, it takes a long tortuous path of almost
22mm and secondly, it usually erupts after the
maxillary lateral incisor and the first bicuspid
have erupted.!* Females are twice as likely as
males to have it. More than twice as many
cases of canine impaction occur in the maxilla
as in the mandible. Only 8 %of patients with
impacted maxillary canines have bilateral
impactions.11.27.28

In the present study, it was observed there
were twice as many females reporting to the
dental OPD compared with males. This could
be associated to the generally cavalier attitude
of teenage boys towards oral hygiene and to
parents of teenage girls seeking treatment for
milder orthodontic conditions.? Canines
ectopically erupting were found to be more
common in females which is coincident with
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other studies where canine impaction was
found to be more common in females.!!

In accordance with previous research, our
study showed that bilateral ectopically
erupting canines were much more uncommon
than wunilateral issues, leading to more
unilateral impactions.!!

Our results showed that the maxillary left
canine eruption is more aberrant comparing to
the opposite side, which is similar to the
finding in a previous study with regards to
canine impaction.12

Reviewing the relevant research papers on the
topic for the last 70 years presented a broad
range for prevalence of canine impaction from
0.80% to 5%.27 A Pakistani study using CBCT
found a 5% prevalence in their studied
population set.’2 Our 13.1% implies that less
than half of these ectopically erupting canines
result in impactions, the rest erupt. This
eruption could be in a normal position or an
abnormal one.

Today's orthodontists still face difficulties
when it comes to treating impacted maxillary
canines. In order to treat this clinical condition,
the impacted tooth is typically surgically
exposed, and then it is guided and aligned into
the dental arch using orthodontic traction. The
most prevalent side effects are gingival
recession, bone loss, and root resorption of the
treated teeth.

Surgical exposure can be closed or open with
both procedures presenting their own cons.
With a closed eruption protocol, the canine can
be moved with fine control, moving it along a
more natural path to eruption and finally an
aligned position. This, however, can be
uncomfortable for the patient as the stainless-
steel attachment travels under the sensitive
oral mucosa. Alternatively, with an open
exposure, there is uncontrolled eruption of the
canine. Even though this may result in a
shorter treatment time and a reduction in
patient discomfort, there is a risk of loss of
gingival margin.3!

Because of the ectopically erupting maxillary
canines, permanent incisors have been



resorbed in an estimated 0.71% of children
aged 10 to 13. On the contrary, an impacted
maxillary canine may have no negative effects
throughout a person’s lifetime.?2 Shafer et al.
has also suggested a sequela for canine
impaction.®

More research is needed to analyze them. In
our study, a considerable number of the
patients who presented with canines deviating
from the normal path, also exhibited other
dental anomalies; similar to another Pakistani
study that found a high prevalence of peg
lateral incisors with buccally displaced canines
(28%).34

Appreciation of canine developmental
disorders in early mixed dentition can
reciprocally aid clinicians in the early
diagnosis and management of the clinical
situation 3538

Limitations of this study included the lack of
3D data as our research relied on OPG data.
Further studies on the same topic using CBCT
data would be much more in depth.

Conclusion

The Prevalence of ectopically erupting canines
in patients reporting to Children Hospital,
PIMS Outpatient department, Islamabad was
calculated to be 13.1% with more female
predominance and are more common on the
left side.

Further research is required on this topic to
extrapolate this finding to the entire country.
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