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Abstract:

Tooth impaction is a very frequent anomaly nowadays. Impacted maxillary canines are second most
frequent but more addressed than other impactions such as the 3rd molars, because of the importance the
canine has from both functional and aesthetical point of view. The present study wishes to address the
problematic of the impacted maxillary canines by doing a prevalence study. Panoramic radiographs taken on
a period of 3 months in two radiological centers in two different cities in Romania underwent a screening for
impacted maxillary canines and the positive diagnosed cases were further assessed.

The results of our study show similar values of prevalence and other clinical aspects with results
reported in the international literature. This shows the importance of early diagnosis in the dental office so
that adequate follow-up and treatment can be put in place at the best time.
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Introduction:

Impacted teeth are classically defined as
teeth retained in the maxilla beyond their
normal date of eruption, surrounded by their
peri-coronary sac and without communication
with the oral cavity [15].

These are teeth whose apical root
edification ended before the eruption process
allowed them to reach the oral environment.
There is no discontinuity of the oral mucosa,
therefore there is neither opening nor
contamination of the peri-coronary sac by oral
bacterial flora. Impaction can be close to the
normal environment or elsewhere in the maxilla;
it is called ectopic impaction, or can be found
elsewhere in the body and is then called
heterotopic impaction [5].

In humans, dental eruption is a complex
process, regulated by the cellular and tissue
elements associated with the evolving dental
germ, which allows a tooth to move from its
bony germinal site to its functional site on the
dental arch.

The germ of the canine has a high position
in the maxilla; the crown has usually a mesial
and palatal orientation. When the canine
migrates down and forward, towards the

occlusal plane, the tooth becomes progressively
more vertical until it reaches the distal side of
the root of the lateral incisor and the mesial
aspect of the apex of the deciduous canine [19].

During its development, the germ moves
constantly, modifying its relationship with the
surrounding tissues. Once the tooth has reached
its functional location, a smaller and slower
axial displacement is taking place.

Canine eruption is associated with vestibular
bone resorption, in the direction of eruption of the
tooth, and palatal or lingual bone apposition at the
bottom of the alveoli. The displacement of the
tooth is therefore mainly related to an axial
eruptive movement, but oblique, lateral and tilting
movements can also be observed.

Different hypotheses exist today to
explain the mechanisms responsible for the
inducing force responsible for the eruption,
however, we do not have any indisputable
evidence corroborating a unifying hypothesis.
Therefore it is considered the eruption as a
multifactorial process. For the eruption to occur,
4 processes are needed:

a mechanism generating forces capable of
enabling the egression of the tooth
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a process by which such forces allow the
eruption  through movements through
surrounding tissues

a process that maintains the eruption so that
the tooth is maintained in its new position

a remodeling of the periodontal tissues to
maintain the functional integrity of the
system.

The mechanisms that allow the eruption
are not yet fully known. It is a set of forces that
drive the tooth in the axis from its
developmental position to its functional position
in the occlusal plane [7].

The role and shape of the canine are
related. The canine participates in the section of
the alimentary bolus with the incisors and, less
noticeably, the crushing of the alimentary bolus
with the premolars and molars. Because of its
position on the arch and its morphology, it can
withstand significant pressures.

The canine has an important role in
occlusion and in mandibular kinetics. It allows
the disengagement of the posterior teeth in right
and left lateral movements, thus protecting the
posterior teeth from tangential forces and also
provides protection in guiding the closing
movements of the mandible [23].

Finally, the canines have a role in facial
aesthetics and the phonation [2].

With a frequency of 18%, the inclusion of
the maxillary canine is the most common after
the third molar and affects about 2% of the
population. The percentage differs according to
the study population, the incidence of maxillary
canines included ranging from 0.8 to 3.3% [18].

The included canines are found in 12.2%
of orthodontic patients [22].

The inclusion of the maxillary canine is
20 times more common than the mandibular
canine [6].

Inclusion affects women more than men
(F/ H=23/1), which corresponds to about
1.17% of the female population and 0.51% of
the male population, respectively.

Finally, according to some studies the
inclusions are palatal with a percentage of 85%
(against 15% for vestibular inclusions) and
unilateral at 92% of the cases with canine
impaction [22]. Other studies suggest different
figures for the position of the included canines,
with a palatal position in 50% of cases,

vestibular in 30% of cases and an intermediate
position in 20% of cases [4].

The complications encountered by the
inclusion of a canine can be:
lingual or labial malposition of the impacted
canine,

a migration of the neighboring teeth,
resorption of the root of the adjacent teeth,
infections that can lead to trismus and pain,
an increased risk of infection and follicular
cystic lesions,

decrease in the dental arch,

ankylosis of the included and ectopic
canines [19].

One study showed a 7.7% root resorption
rate of maxillary lateral incisors adjacent to the
canines involved [18]

The diagnosis of an included tooth must
be done as soon as possible in order to be able
to set up a monitoring of it and a treatment at
the most appropriate moment.[20]

The practitioner should suspect an
included palatal canine in a patient under 10
years old when there is a family history of
included canines, or if the maxillary lateral
incisor is abnormal or missing. In patients over
10 years of age the suspicion of canines
included occurs when one of the following three
phenomena occurs:
asymmetry to palpation during canine eruption
the impossibility of canine palpation accom-
panied by advanced occlusal development
the distal inclination of the lateral incisor [8]

However, the discovery of an included
canine is most often by chance during a
screening test or a radiological examination. A
preliminary examination of the patient makes it
possible to know any genetic predispositions to
the inclusions. The symptomatology is not
always obvious and requires rigorous
examinations.

The inclusion of an maxillary canine can
be seen exo-oral by the absence of a correct
support of the upper lip.

Radiography validates or invalidates the
presence of an included canine suspected after
the clinical examination. The use of X-rays also
allows the surgeon to choose the best possible
treatment and the best access to it during
treatment [6].

Several methods can be wused for
radiological diagnosis; however the panoramic
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X-ray provides an overview of dental arches and
bone structures. It gives us information about
the number of teeth present, the symmetry, the
sequence of dental eruption, the presence of
pathology, the location and height of the
included teeth [6], as well as their axis in the
mesio-distal sense.

Panoramic X-ray is considered non-
invasive and easy to use. However, it has some
flaws. It should be taken into consideration that
structures closer to the X-ray source appear
larger than those near the detector. The accuracy
of the diagnosis using a panoramic X-ray is also
reduced by the distortions and overlays that may
appear. The evaluation of the accuracy of root
resorption is limited, it typically requires three-
dimensional information.

Using the occlusal film allows vision in the
anteroposterior and transverse direction by placing
a large film horizontally in the occlusal plane.

The use of the scanner allows us to obtain
three-dimensional images in real size. Data
regarding the location and morphology of the
impacted teeth with great precision, surrounding
structures, anatomical relationships, possible
obstacles on their path of eruption, the position
of adjacent teeth and the quality of the bone can
be obtained.

The age of the patient is a key element in
the implementation of preventive treatment. The
various preventive therapies are used when a
risk of inclusion is detected on a panoramic
radiograph or during visual / tactile inspection.

The different treatments that can be put in
place by the practitioner consist in the removal
of the temporary tooth in order to modify the
eruption path of the permanent tooth, which
during its evolution will move in the path of
least resistance [14]. Extraction of the deciduous
tooth, when a permanent canine is diagnosed
with a non-compliant eruption path, may
improve its trajectory and may sometimes allow
the tooth to exit normally. However the success
of this technique depends on when the
temporary canine is extracted as well as the
location of the canine in the maxillary.

It is recommended that the temporary
canine be removed when the patient is between
10 and 13 years old, that the permanent canine
is not palpable and that a palatal location can be
confirmed [11].

Aim:

This study aims to study the prevalence of
impacted maxillary canines in a sample of the
Romanian population and their characteristics
using an assessment of panoramic radiographs
of patients taken in two radiological centers.
Statistics on the impacted canines according to
certain characteristics such as sex and age of the
patients, the angulation of the teeth, their
location and the attainment of the adjacent teeth
IS to be interpreted.

Material and Methods:

This study was performed on 792
panoramic radiographs selected at two
radiological centers, each in a different city in
Romania, respectively  Cluj-Napoca and
Timisoara, in agreement with the radiological
centers.

The inclusion criteria for the study were:
x-rays were taken between 1% October 2017
and 31* December 2017.
panoramic X-rays are for patients aged 13 to
26, the age group being defined arbitrarily.
the selected radiographs had to be of good
quality with a ratio of 1:1.

The exact reasons why patients presented
themselves to have their panoramic x-rays taken
are unknown; they could be for both dental and
orthodontic reasons. The databases of the two
radiological centers did not contain the reasons
of presentation of the patients.

After a thorough examination of each x-
ray, it was noted:
the presence or absence of impacted canines
the number of impacted maxillary canines
the quadrant where the impacted canines are
located
the relationship of the impacted canine in
report with the midline
consequences of the canine impaction on the
lateral incisors

Of the 792 panoramic x-rays that were
studied, 366 were of male patients and 426 female.

Gender No %

Male 366 46.20%
Female 426 53.80%
TOTAL 792 100.00%

Table 1-Gender distribution of the population

Distribution of patients according to ages
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between 13 and 26 can be observed in the table
below.

We thus found 8 lateral incisors affected
by the inclusion of the canines.

Age Male Female Total Total %

13 42 58 100 12.62 Number of Number of

14 42 50 92 11.61 impacted affected

15 34 62 96 12.12 canines incisors

16 42 66 108 13.63 Males 8 4

17 46 38 84 10.6 Females 10 4

18 54 42 96 12.12 Table 4 -Distribution of cases with implication of the
19 42 28 70 8.83 lateral incisors

20 12 26 38 4.79

21 24 20 44 5.55 We searched for the position of the apex
22 12 18 30 3.53 of the included canines to determine if it was in
23 4 8 12 1.51 the eruption axis, or if it was more distally, at
24 4 6 10 1.26 the level of the first or second premolar.

25 6 2 8 1.01

26 4 2 6 0.75 Position of the apex Number of

Table 2-Age distribution of the population

Results:

Prevalence of the included canines

Of the 792 panoramic X-rays studied, 18
presented impacted canines representing 2.27%
of the x-rays studied. Of the patients with
impacted teeth, 8 are male patients and 10 are
females.

Distribution of diagnostic of impacted
maxillary canines according to age

teeth
Normal eruption axis 10
At the level of first bicuspid 5
At the level of second bicuspid 3

Age of patient Number of impacted Canines

13 0

14

15

16

17

18

19

20

21

22

23

24

O O | O O W W N O N W

25

26

[\S)

Table 3- Age distribution of patients with diagnosed
impacted canines

Distributions of incisors are affected by
the impacted canines. We then analyzed the
panoramic radiographs to see if the lateral
incisors appeared to be impacted by the
impacted canines.

Table 5 -Distribution according to the position of
the apex

On X-rays with impacted canines, the
angulation of these canines in relation to the
middle line was studied, more precisely between
the long axis of the canine and the middle line.

The middle line was defined on X-rays as
the line passing through the intermaxillary
suture, the anterior nasal spine and the nasal
septum.

The impacted canines were divided into 3
groups according to their angulation.

Group A: includes impacted canines with an
angulation of 0 and 30 degrees from the midline
Group B: includes the impacted canines having
an angulation of between 30 and 60 degrees in
respect to the middle line

Group C: includes the impacted canines having
an angulation of between 60 and 90 degrees in
respect to the middle line

.

.i B
Fig. 1- Example of angulation measurement of
impacted canines in respect to the midline
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GroupA GroupB  Group C

Number 14 3 1
of teeth

males 6 2 0
females 8 1 1

Table 6 -Distribution according to the angulation of
the impacted canines

Right quadrant Left quadrant

Males 6 2
Females 2 8
Total 8 10

Table 7 -Distribution of the canines included
according to the quadrant

. g . 5
Fig.2- Examples of panoramic X-rays used for
canine impaction screening

Discussions:

The use of panoramic X-rays in the
screening of the included canines is a method
found in many studies on the included canines,
which even if it does not have reliability and a
perfect precision remains a method of choice
because of its ease of realization.

Panoramic X-ray is a widely used method.
Although sometimes patients have distortions in
the frontal dento-alveolar area, it has been
shown that panoramic radiographs can be

reliable for geometric measurements in the
clinic.

Vertical linear measurements, ratio
calculation and angle measurement can be done
on a panoramic X-ray precisely and accurately.
In addition, it is an indicator for determining the
bucco-palatal position of the impacted canines
[20].

Some studies tend to show that CT /
CBCT represent an alternative of choice in the
impacted canine research.

This allows in particular:
superior evaluation of the apical region of
the canine
better identification of resorption of adjacent
teeth
more precise evaluation of the position of
the canine in relation to the dental arch and
adjacent structures.

A study on the prevalence of impacted
canines performed on a Cypriot population had
chosen a age range for patients between 14 and
20 years [9].Another study on the prevalence of
lateral incisor hypodontia and the impaction of
canine in the Cypriot population had chosen an
age range for patients between 13 and 22 years
of age.

This is to prove that the chosen age range
for our study is comparable to other studies
dealing with the subject.

The inclusion of teeth is a common
phenomenon, frequently encountered in dental
practice. An orthopantomographic study of
4065 people showed that 14.1% of people had a
dental inclusion [1].

The impacted canines are the second teeth
most affected by impaction after the third
molars according to the vast majority of studies.
However, a study of Vergopoulos in patients at
the Mainz Dental Institute found that canines
were the most commonly impacted teeth [16].

Several studies on canines have calculated
the incidence of their impaction in the maxillary
and their specificities.

-A study of 7089 cases studied from
patient charts and x-rays found an incidence of
0.8% of the impacted canines, with the highest
incidence in the 12 to 20 age group [14].

- A study in Turkey on 4,500 people had
an incidence of 3.29% of maxillary canines
impaction. [24].
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- Another study also done in Turkey
showed an incidence of maxillary canines
impaction of 2.9%. [24]

- Another study carried out among the
Cypriot population obtained 3.53% of canine
impaction [9]

-A study in a population of children and
adolescents in South China found an incidence
of 2.1%. [21]

A study performed on Hungarian
patients showed a prevalence of maxillary
canines impaction of 5.4%.[14]

In our study we found an incidence of
2.27% of the impacted canines, which is a result
that is rather average when compared to the
other results above.

We also looked for the prevalence of
impacted canines in men and women and
obtained 44.4% for men and 55.5% for women.
As in other studies, we found a higher
percentage of impacted canines in women:

-In the study conducted by Rhorer the
distribution of canine impaction was 71.9% in
women against 28.8% in men [16]

-In the study by Ake Nordenram and
Christian the distribution was 61.2% for women
and 35.8% for men. [16]

-In Sjanani and King's study it was shown
that women were 1.5 times more likely to be
affected than men. [21]

It has been suggested that the high
frequency of canines included in women would
be due to a smaller skull which would lead to a
decrease in the skeleton of the face and jaws.
This would increase the risk of inclusion of
canines. It has also been suggested that the
higher prevalence of canines in women than in
men may be related to a higher incidence of
lateral incisors agenesis or microdontia [21].

We only found 1 case out of 18 of
bilateral impacted canines. Our result therefore
differs from the other studies with which we
compared our results.

-What to Rhorer where it was found 14%
of canine impaction bilaterally.

-Created in children in southern China,
17.1% of impacted maxillary canines were
bilaterally [21]

-Another study found that in 20.49% of
cases patients had more than one impacted
canine [2]

-Finally Nordenram and Stromberg found
bilaterally impacted canines in one third of
patients. [16]

We found 44.4% impacted canines on the
right and 55.5% on the left. Studies seem to
show varied results on this characteristic.

-Rhorer found in his study that the
occurrence of the impacted canines was greater
in the left quadrant than in the right with a ratio
of 50/36, the remaining 14% being bilateral [21]

-In the Nordenram and Stromberg study,
the ratio between the right and left quadrants is
52/48. [16]

-In another study on the use of the X-ray
panoramic radio to determine the position of
maxillary impacted canines , it was found on
130 impacted canines that 67 were on the right
and 62 on the left, a ratio of 51.5 /48.5 [10].

Transmigration of the maxillary canines is a
known anomaly with an incidence of 0.13% for
the maxillary canines and 0.18% for the mandi-
bular canines, according to the results reported by
Aydin and Al and 0.05% for the maxillary
canines. and 0.22% for mandibular canines
according to Celikoglu, Kamak and Oktay. [3]

Transmigration is defined as an enclosed
tooth that has crossed the middle line. On more
than half of its length or according to another
definition a pre-eruptive migration of a tooth
through the middle line.

The etiology and exact mechanisms of
canine transmigration are not yet clear, although
a number of factors have been advanced. The
rarity of transmigrated maxillary canines could
be attributed to the small distance between the
roots of the maxillary incisors and the floor of
the nasal fossae as well as the root width of the

maxillary incisors  which  could block
transmigration [14].
In our study no transmigration of

maxillary canines was observed. This could be
explained by the small number of impacted
canines studied and the low incidence of this
phenomenon in the maxilla.

We also observed the impact of the
enclosed canines on the adjacent teeth and the
number of lateral incisors that appeared to be
affected by the inclusion of the canines. We
found that eight incisors among the 18 cases
appeared to be affected.

The resorption of the maxillary lateral
incisor caused by maxillary included canines is
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a common phenomenon. Root resorption is
difficult to treat and usually leads to extraction
of the tooth.

We also studied the angulation of the
included canines in relation to the middle line.
14 out of nine 18 had angulation between 0 and
30 ° from the midline.

Numerous studies have also focused on
the palatal or labial position of the impacted
canines.

-A study gives a prevalence of 15% of
canines impacted in labial position and 85% of
canines in palatine position. [17]

-Other authors have shown that the canine
is impacted in palatine position in 70 to 85% of
cases.

If the impacted teeth with a labial position
erupt, they do so vertically, buccal and in a
higher position.

On the other hand, palatal teeth, due to the
density of palatal bone, finer palatal mucosa and
a more horizontal position, rarely erupt without
orthodontic treatment.

Conclusions:

Our study found a prevalence of maxillary
impacted canines in the average of the studies
found in the literature on the subject. It has also
been confirmed in this study that this
phenomenon affects women more than men.

The impacted canines were mostly
unilateral, with a higher number at the left
quadrant. The rare phenomenon of maxillary
transmigration was not observed, but several
lateral incisors appeared to be affected by the
included canines.

This study shows that the impaction of the
canine is a phenomenon also common in the
Romanian population and can have serious
consequences on surrounding structures if not
treated early.

This shows the importance of early
diagnosis in the dental office so that adequate
follow-up and treatment can be put in place at
the best time.
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