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Abstract

Objectives The purpose of this study is to evaluate CBCT images of impacted mandibular canines in detail and to discuss
implications for diagnosis and treatment.

Methods CBCT images of dental patients applied between December 2015 and December 2017 were evaluated retrospec-
tively. 2591 CBCT images, including mandible in their field of view, were determined and evaluated regarding the presence
of mandibular canine impaction. 66 impacted mandibular canines of 58 patients were analyzed in detail regarding their
location, morphology, associated pathologies, and their relationship with the neighboring anatomic structures, the role of
these factors on transmigration, as well as treatments applied. The Pearson Chi square test was used between the groups.
Results Transmigration was observed in 53% of impacted mandibular canines. Teeth with transmigration were localized
horizontally, below the apex of adjacent teeth frequently, and had no contact with mandibular cortical bone mostly. 62%
of mandibular canines were in contact/proximity with the incisive mandibular canal. The most applied treatment for trans-
migrated teeth was surgical removal, followed by radiographic monitoring, but orthodontic traction was not preferred in
any case. For non-transmigrated teeth, the most applied treatment options were surgical removal, orthodontic traction, and
radiographic monitoring, respectively. Autotransplantation was not preferred in any case of impacted teeth. Vertical posi-
tion of the crown tip (p <0.05) and the presence of deciduous mandibular canines and their resorption showed significant
relation to transmigration (p < 0.05).

Conclusion Transmigration is common among impacted mandibular canines. Resorption of adjacent teeth roots was one of
the possible complications of impaction and likely contact/proximity of incisive mandibular canal with impacted mandibular
canines, which may pose difficulties in surgical treatment, can be better detected by CBCT.
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Introduction maxillary canine impaction is seen 20 times higher than

mandibular canine impaction with an incidence of 0.8-2.8%

The presence of maxillary and mandibular canines in their
normal position is important in terms of esthetics and func-
tionality [1]. Impacted permanent canines are one of the
frequently reported dental anomalies in the literature [2].
Mandibular canine impaction is very rare, with an inci-
dence ranging between 0.92 and 1.35%. On the other side,
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[2-5].

Although migration of teeth is a well-defined phenom-
enon in the literature, dental transmigration, known as intra-
osseous migration of unerupted teeth across the midline,
has been rarely reported [5, 6]. Previously, transmigration
had been associated with only mandibular canine teeth, but,
a few cases of transmigrated maxillary canines have been
reported recently [7-9]. Although transmigration is more
common in the mandible, its incidence is also rarely ranging
from 0.1 to 0.31% [3, 4]. Transmigration seems to be more
common in males than females and to occur more often on
the right side of the jaws than on the left side [2, 10].

Despite having an unknown etiology, it is believed that
both genetic and epigenetic factors affect migration; local
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factors preventing normal eruption are the primary cause.
Its etiology includes trauma, early loss, and persistence of
deciduous teeth, filling of the canine space by an adjacent
tooth, shape anomalies of adjacent teeth, cysts, and tumours
[2, 4, 10-14].

In the previous studies and dental practices, conventional
two-dimensional (2D) methods (periapical radiographs,
orthopantomographs, occlusal radiographs, lateral cepha-
lograms and posteroanterior views) had been mainly used for
the diagnosis of impacted canines [15]. Three-dimensional
(3D) methods, multi-detector raw computed tomography
(CT) and cone beam computed tomography (CBCT) have
been considered more effective diagnostic tools since they
may help to determine the position of the impacted canines
more precisely and to give more insight into adjacent roots,
root resorptions and calcific metamorphosis [16].

This study aims to evaluate the impacted mandibular
canines’ localization, morphology, associated patholo-
gies and their relationships with anatomic structures such
as mental foramen and incisive mandibular canal, the role
of these factors on transmigration, as well as treatments
applied, and to discuss implications for diagnosis and treat-
ment of impaction and transmigration.

Materials and methods

This study was conducted at Istanbul University, Faculty
of Dentistry, Department of Dentomaxillofacial Radiology,
and the protocol was approved by the Clinical Research
Ethics Committee of the Faculty of Dentistry, Istanbul
University, Turkey (Protocol number: 2017/83). Out of the

archive images taken by the Department between Decem-
ber 2015 and December 2017, 2591 CBCT cases, includ-
ing mandible in their field of view, were determined and
evaluated concerning mandibular canine impaction by two
dental radiologists and two doctorate students. Afterward,
66 canine cases of 58 patients were evaluated in detail by
a single dental radiologist.

CBCT images were acquired by Scanora 3D-X CBCT
Unit by Soredex (Tuusula, Finland) with 0.1-0.3 mm
slice thickness, 60-90 kV, 4-10 mA, 18-34 s scan time,
50%50-180 % 165 mm field of view. The stored DICOM
files were transferred to a working station, and multipla-
nar reconstructions were generated using a dental software
named OnDemand3D™ by Cybermed (California, USA).

The following eight parameters were used to evaluate
the impacted mandibular canines:

1. Mandibular cortical bone and impacted canine’s apex
relation: The relation between these two structures were
divided into four groups as [4] (Fig. 1):

Type 1—There is no contact between the two struc-
tures.

Type 2—The impacted canine is in contact with the
mandibular labial cortical plate.

Type 3—The impacted canine is in contact with the
mandibular cortical plate’s basal.

Type 4—The impacted canine is in contact with the
mandibular lingual cortical plate.

2. Mental foramen and impacted canine’s relation: The
relation between these two structures were divided into
two groups as:

Fig. 1 Mandibular cortical bone and impacted canine’s apex relation:
a There is no contact between two structures. b The impacted canine
is in contact with mandibular labial cortical plate. ¢ The impacted
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Type 1—The impacted canine is in contact with the
mental foramen.

Type 2—The impacted canine is not in contact with
the mental foramen.

3. Incisive mandibular canal and impacted canine’s rela-
tion: the relation between these two structures were
divided into four groups as:

Type 1—There is no incisive mandibular canal.

Type 2—There is an incisive mandibular canal but the
impacted canine is not in contact with that.

Type 3—There is an incisive mandibular canal and
the impacted canine is in contact with that.

Type 4—The incisive mandibular canal is not in the
field of view.

4. Transmigrated canines were divided into five groups
according to their positions [6]:

Type 1—Impacted canines that were positioned across
the midline of the relevant jaw in a mesio-angular posi-
tion, lingual or labial to incisor teeth with its crown
crossing the midline.

Type 2—Impacted canines that were positioned at the
inferior of incisor teeth horizontally, near the mandibu-
lar basis.

Type 3—Impacted canines that were positioned at the
mesial or distal of the opposite canine.

Type 4—Impacted canines that were positioned at the
inferior of mandibular premolars or molars horizontally,
near the mandibular basis on the opposite side.

Type 5—Impacted canines that were positioned verti-
cally in the midline.

5. Impacted canines were divided into groups according to
their histopathological diagnosis [17].

6. Severities of root resorptions at the neighbor teeth were
divided into four groups [4, 18, 19]:

Type 1—Intact root surface without resorption.

Type 2—Root resorption, which extends to the half
of the dentine.

Type 3—Root resorption, which extends to more than
half of the dentine.

Type 4—Root resorption with exposed pulp.

7. A frontal plane through the mandibular midline, as Bertl
et al. designed, was used to classify the angulation and
distance to the midline. The shortest distance between
the canine tip and the plane was measured. Transmi-
grated canines were valued as negative, while 0° used
to define vertical, coronally angulation, and 90° for hori-
zontal, mesially angulation. Negative values were used
to define distally directed angulation [4].

8. Impacted canines were divided into four groups accord-
ing to the treatment/follow up that was performed:

Type 1—Impacted canines that were treated with
orthodontic treatment.

Type 2—Impacted canines that were extracted.

Type 3—Impacted canines that were used for
autotransplantation.
Type 4—Impacted canines that had been monitored.

All statistical analyses were performed using statistical
software SPSS version 21.0 (IBM Corp, Inc, New York,
USA). Data were described with frequencies and per-
centages for categorical data and with median, minimum,
maximum and quartiles for continuous data. Associations
between two categorical covariates were tested by the Pear-
son Chi square test. Kolmogorov—Smirnov test was used to
test the normality of continuous data. Independent-samples ¢
test and Mann—Whitney U test were used to compare differ-
ences between two independent groups when the dependent
variable is either ordinal or continuous, but not normally dis-
tributed. Differences were considered statistically significant
when p values were <0.05.

Results

In our retrospective study, CBCT images of 58 patients (30
(51.7%) male, 28 (48.3%) female) including 66 impacted
mandibular canines (i.e. bilateral mandibular canine impac-
tion was present in eight cases (13.8%)) were evaluated. 32
patients had transmigrated impacted mandibular canine (14
males (43.7%), 18 females (56.3%)), whereas 26 patients
had only impacted mandibular canine (16 males (61.5%),
10 females (38.5%)). The age of the patients at the time
of CBCT imaging ranged from 12 to 65 years (mean age
26.0 years).

Impacted mandibular canine crowns were mainly located
centrally (21 non-transmigrated (67.8%), 14 transmigrated
(40%)). This factor showed a significant relation to transmi-
gration (p <0.05) (Table 1).

With regards to vertical position, the crown tip of most
transmigrated canines (62.90%) was located below the apex
of adjacent teeth, whereas the crown tip of non-transmi-
grated canines mainly (45.20%) was located at the height
of middle third of adjacent roots. No transmigrated canines
were found at the height of the cervical third of adjacent root
and above CEJ. Besides, it was not found any non-transmi-
grated canines below the apex of adjacent teeth. Vertical
position of the crown tip in both groups showed a significant
relation to transmigration (p < 0.05) (Table 1).

More than half of mandibular canines’ apex had no con-
tact with the mandibular cortical bone (59.09%). Contact
with mandibular cortical bone showed no significant relation
to transmigration (p > 0.05) (Table 1).

Although, in most cases, there was no contact of the man-
dibular canine with the mental foramen, 6 cases of transmi-
grated canines (17.10%) and 3 cases of non-transmigrated
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Table 1 Summary of the results

Transmigrated Non-transmigrated p<0.05
Labio-lingual position of the mandibular canine’s  Labially impacted 11 (31.40%) 5(16.1%) p=0.044
crown Centrally impacted 14 (40.00%) 21 (67.8%)
Lingually impacted 3 (8.60%) 4 (12.9%)
Oblique 7 (20.00%) 1(3.2%)
Vertical position of the mandibular canine’s cusp ~ Below apex of adjacent teeth 22 (62.90%) 0 (0.00%) p=0.000
tip Apical 1/3 of adjacent roots 8 (22.90%) 9 (29.00%)
Middle 1/3 of adjacent roots 5 (14.30%) 14 (45.20%)
Cervical 1/3 of adjacent roots 0 (0.00%) 7 (22,60%)
Above CEJ of adjacent teeth 0 (0.00%) 1 (3.20%)
Contact of the canine’ s apex with the mandibular  No contact 21 (60.0%) 18 (58.06%) ns (p=0.491)
cortical bone Labial contact 4 (11.4%) 1 (3.2%)
Lingual contact 2(5.7%) 5(16.1%)
Basal contact 8(22.90%) 7 (22.5%)
Contact of the mandibular canine with the mental  Contact 6 (17.10%) 3 (9.70%) ns(p=0.378)
foramen No contact 29 (82.90%) 28 (90.30%)
Contact of the mandibular canine with the incisive No canal 6 (17.10%) 8 (25.80%) ns(p=0.380)
mandibular canal Canal with no contact to canine 6(17.10%) 3 (9.70%)
Canal with contact/proximity to canine 21 (60.00%) 20 (64.50%)
No visualization of canal 2 (5.70%) 0 (0.00%)
Mupparapu classification of transmigrated canine  Excluded (Bilateral teeth) 4 (11.40%) p=0.000
teeth Type 1 6 (17.10%)
Type 2 16 (45.70%)  non applicable
Type 3 4 (11.40%)
Type 4 4 (11.40%)
Type 5 1(2.80%)
Root resorptions of adjacent teeth Type 1: No resorption 29 (82.90%) 25 (80.60%) ns(p=0.365)
Type 2: Slight resorption 5 (14.30%) 4 (12.90%)
Type 3: Moderate resorption 0 (0.00%) 2 (6.50%)
Type 4: Severe resorption 1 (2.90%) 0 (0.00%)
Development of the root of the impacted canine Y4 of the root length developed 1(2.90%) 0 (0.00%) ns(p=0.530)
% of the root length developed 1(2.90%) 0 (0.00%)
Complete, Wide-open apex 0 (0.00%) 1(3.20%)
Complete, Half-closed apex 2 (5.70%) 1(3.20%)
Complete, Closed apex 31(88.60%) 29 (93.50%)
The status and resorption the deciduous mandibu- ~ Missing 15 (42.90%) 13 (41.90%) p=0.001
lar canines No contact, No resorption 1(2.90%) 0 (0.00%)
Contact, No resorption 1(2.90%) 0 (0.00%)
No contact, Resorption 18 (51.40%) 6 (19.40%)
Contact, Resorption 0 (0.00%) 12 (38.70%)
Resorptions Yes 5 (14.30%) 5(16.10%) ns(p=10.835)
No 30 (85.70%) 26 (83.90%)
Apical dilacerations Yes 8 (22.90%) 7 (22.60%) ns(p=10.979)
No 27 (77.10%) 24 (77.40%)
The stage of eruption Not erupted 16 (45.70%) 18 (58.10%) p=0.000
Labially erupted 18 (51.40%) 2 (6.50%)
Crestally erupted 0 (0.00%) 8 (25.80%)
Lingually erupted 1(2.90%) 3 (9.70%)
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canines (9.70%) revealed contact with the mental foramen
(Table 1).

60.00% of transmigrated and 64.50% of non-transmi-
grated canines had contact with or were proximate to the
incisive mandibular canal, which was found in most cases.
It was not found only in 6 cases of transmigrated canines
(17.10%) and in 8 cases of non-transmigrated canines
(25.80%) (Table 1).

Transmigrated mandibular canines were evaluated
according to Mupparapu classification; 2 bilateral transmi-
grated teeth were excluded from the study. The majority of
the related teeth were classified as type 2 (45.70%) (Table 1).

The pathologic lesions associated with impacted man-
dibular teeth were observed as follows (Table 2). Odon-
toma (7 transmigrated), dentigerous cyst (1 transmigrated,
1 non-transmigrated), adenomatoid odontogenic tumor (1
non-transmigrated), odontogenic keratocyst (2 transmi-
grated) (Fig. 2). Hyperplastic dental follicle was found in
18 patients (17 transmigrated, 1 non-transmigrated). Super-
numerary teeth associated with impacted mandibular teeth
were observed in 1 transmigrated and 2 non-transmigrated
mandibular canine teeth.

Although we mostly observed no root resorptions of
adjacent teeth (29 cases in transmigrated (82.90%) and 25
cases in non-transmigrated canines (80.60%)), resorption
was observed in twelve impacted canines (18.18%) includ-
ing only one severe resorption in transmigrated canine. Root
development was completed nearly at all canines (96.96%)
with closed apex in most cases (90.90%). Resorption of the
impacted canine was observed in ten cases (15.15%). 15
canines (22.72%) showed apical dilacerations of the root. All
these 4 findings showed no significant relation to transmigra-
tion (p>0.05) (Table 1).

Regarding the status and resorption of the deciduous
mandibular canines, in nearly half of the cases (42.42%),
these teeth were missing. On the other side, although there
was no contact, resorption was observed in 51.40% of trans-
migrated canines. Impacted (non-transmigrated) canines
were either missing (41.90%) or having resorption. The
presence of deciduous mandibular canines and their resorp-
tion showed significant relation to transmigration (p < 0.05)
(Table 1).

More than half of the impacted mandibular canines
(51.51%) did not erupt. Transmigrated canines were labially
erupted in most cases (51.40%), whereas non-transmigrated
ones were mainly unerupted (58.10%) and crestally erupted
(25.80%) in case they erupted. Eruption showed significant
relation to transmigration (p <0.05) (Table 1).

The distance of the canine’s crown tip to the midline was
observed in a range between 0 and —27.06 mm with a mean
value of —11.68 mm for transmigrated teeth, and between
2.66 and 14.77 mm with a mean value of 8.52 mm for non-
transmigrated teeth. The distance of the canine’s crown tip
to the midline showed a significant relation to transmigration
(»<0.05).

Angulation to a sagittal plane ranged from 0° to 90° with
amean of 71.78° for transmigrated teeth, and 0° to 90° with
a mean of 18.59° for non-transmigrated teeth. Angulation to
a sagittal plane showed a significant relation to transmigra-
tion (p <0.05).

Table 2 The pathologic lesions
associated with impacted
mandibular teeth

Demographic
data

Transmigration

Pathology

Age Gender Transmigrated

Non-trans-
migrated

Odontoma  Dentiger-

ous Cyst

Odontogenic  Adenomatoid
keratocyst odontogenic
tumour

12
12
16
17
18
19
24
37
41
51
21
65

XX K X X X X X X X

R A A - -

X

XX R X X X X

@ Springer



Oral Radiology

Fig.2 CBCT panoramic reconstruction, CBCT cross-sectional
images, CBCT axial slices and CBCT coronal slices of 4 pathologies
associated with impacted (both transmigrated and non-transmigrated)
canines, were seen. Associated pathologies were odontogenic kerato-
cyst, compound odontoma, dentigerous cyst and adenomatoid odon-
togenic tumour. a Odontogenic keratocyst. A multilocular hypodense
lesion with well-defined scalloped borders which caused expansion at
buccal cortical plate is seen. The lesion is extending along the inter-
nal aspect of the mandible. Note the impacted canine at mandibular

Discussion

Transmigration is a rare eruptive disorder that has been
described as pre-eruptive migration of an affected canine
across the midline. Across the midline phrase is the most
important term to define transmigration and it has been
interpreted differently in the literature: some argued that
one half or more of the length of the tooth was required to
cross the midline, while others lined up with the idea that it
is not the distance but crossing the midline is important for
defining the transmigration, without defining the length to
cross [16, 20]. Defining the midline has been problematic in
conventional radiography since cranial landmarks have been
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basis. b Compound odontoma. Multiple well-formed denticles with
a well-defined cortical border is seen above the impacted canine.
¢ Dentigerous cyst. Non-expansive, unilocular hypodense lesion
attached to the cemento-enamel junction of the impacted canine is
seen. d Adenomatoid odontogenic tumour. Non-expansive, unilocular
mixed lesion with the follicle of the impacted canine is seen. Unlike
the dentigerous cysts, the lesion is attached apical to the cemento-
enamel junction and calcified hyperdense areas are present within the
tumour mass

used to define mandibular midline, but mandible is a moving
part. CBCT enables anatomical landmarks to be used for
defining the midline more precisely [4].

We analyzed a large group of CBCT images of impacted
mandibular canines in detail with regard to their location,
morphology, adjacent anatomic structure, associated pathol-
ogies, and the relation of these factors with transmigration.
53.03% of impacted mandibular canines were transmigrated
in our study.

The prevalence of labially impacted mandibular canines
and lingually impacted mandibular canines were found dif-
ferent in different studies. Bertl et al. stated that, since they
conducted the study with 3D imaging techniques, labially



Oral Radiology

impacted canines were found to occur more than sixfold of
lingually impacted ones [4]. However, our study was done
with a CBCT device and the labial-lingual impaction rate
was disaccorded with Bertl et al.’s study. Unlikely, the cen-
tral impaction type was the most observed in our study.

Age is a crucial factor in transmigration. The reported
age of patients in the literature varies between 8 and
69 years, which also coincides with the ages of our patients
(12-65 years). Transmigration most likely occurs during
canine formation, which starts at the age of 3 months and
is completed when the mandibular canine root is completed
at 13.2 years for boys and 11.5 years for girls. Much of the
movement of the tooth takes place before root development;
therefore, it is suggested to undergo clinical and radiologi-
cal examination between 8 and 9 years old [16, 21, 22].
Since the minimum age of included patients in our study
is 12 years, in more than 90% of the cases, development of
root of the impacted canine was completed with closed apex.

Mupparapu ranked the most common types of transmi-
gration as type 1, type 2, type 4, type 3 and type 5 [6]. In
the study of Bertl et al., the most common was type 1 fol-
lowed by type 2, type 3/type 5 [4]. In a study of the Turkish
population, type 2 was the most common, followed by type
1 and type 3 [2]. In our study, type 2 was the most common
followed by type 1, type 3/type 4 and type 5. Sample sizes
may lead to different results.

A canine is considered to have a normal angulation if it
is between 0° and 25°. Impacted canines which have axial
inclination between 30° and 95° tend to cross the midline,
but if the angulation is more than 50°, they cross the midline
[9, 21, 23].

It has been reported that horizontally angulated canines
were most likely to transmigrate [4]. This observation was
also observed in our study. The most common type of trans-
migration was type 2 and the mean angulation of the trans-
migrated canines was 71.78°.

Canines of which apex is in contact with the mandibular
cortical bone are unlikely to transmigrate since cortical bone
is dense and more resilient to resorption [4, 24]. Our study
also supported this tendency with 60% of transmigrated
canines having no contact with the mandibular cortical bone.

Transmigration often occurs during the root develop-
ment process; thus, apical dilacerations seem not to prevent
transmigration since they develop after transmigration. We
observed 8 canines out of 35, which had apical dilacerations.

Late diagnosis of impacted canines may result in root
resorption of adjacent teeth. Although the incidence of root
resorption of adjacent teeth in impacted maxillary canines
has been reported relatively high in the literature, especially
with the use of CT and CBCT which enables two-fold detec-
tion of root resorptions compared to 2D imaging, the rate
of root resorption of adjacent teeth in impacted mandibular
canines needs to be considered [25, 26]. In our study, it was

observed root resorption of adjacent teeth in 12 cases out of
66 teeth. Therefore, it should be considered, especially in the
planning of dental treatment.

Retention of primary canine implies most likely the case
of impaction or transmigration of the permanent canine as
agenesis of the permanent canine is rare [2]. In our study,
57.58% of patients had primary canines.

The mandibular incisive nerve is described as the termi-
nal branches of the inferior alveolar nerve that continues its
intraosseous pathway into the mandibular anterior region
through the mental foramen. The mandibular incisive canal
(MIC), in which the incisive nerve runs through, is located
mesially to the mental foramen, smaller in diameter and
less corticalized than the mandibular canal. Since MIC is
less corticalized, and the incisive nerve is running through
intramedullary spaces, it is hard to detect MIC by conven-
tional radiography [27]. Studies in the literature reveal that
MIC can be detected in 15% of the cases by panoramic radi-
ography, whereas CT can detect MIC in 93% of the cases.
CBCT provides more visibility in detecting MIC [28]. In
our study, the presence of MIC was visualized by CBCT in
50 (75.76%) cases of impacted mandibular canine teeth. In
41 (62.12%) CBCT images, MIC was observed in contact/
proximity with impacted mandibular canines. In the mental
interforaminal region, which is generally considered as a
safe region, the presence of MIC can pose important risks
for surgical procedures such as sensory disturbances, edema,
hematoma and lack of osseointegration of implants, pulp
sensitivity changes. In this regard, to reduce postoperative
complications, usage of CBCT is significant for the success
of surgical procedures [27, 29].

The mental foramen (MF), through which the mental
nerve and blood vessels emerge, is located between the
mandibular premolars or apical to the second premolar.
To avoid sensory dysfunction or paresthesia due to mental
nerve injury, the detection of presence and location of MF
is crucial to the success of the surgery, and CBCT can be
very useful in this regard [30, 31]. In our study, contact with
the MF was seen in 9 (13.64%) cases of mandibular canine
impaction.

Despite various theories trying to describe the etiology of
transmigration, and several factors such as trauma, heredity,
premature loss of deciduous teeth, tumors, and cysts, the
mechanism has not been clear yet [2, 3, 9]. Besides, it has
been hard to decide whether pathological conditions cause
transmigration or transmigration leads to pathologies. Seven
odontomas, two odontogenic keratocysts, and one dentiger-
ous cyst were found to be associated with ten transmigrated
canines. 25 out of 35 transmigrated canines were not associ-
ated with any pathological lesion.

Odontomas usually interfere with the anatomical erup-
tion of teeth. It has been reported that 70% of the odonto-
mas are associated with impaction, diastema, malformation,
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malpositioning, aplasia, and devitalization of adjacent
teeth; thus, it was expected that the most common pathol-
ogy among the transmigrated impacted canine would be
odontomas [17]. Dentigerous cyst generally displaces the
associated teeth in an apical direction at various degrees,
and occasionally they can cause transmigrations [17].
Odontogenic keratocysts characteristically grow along the
trabecular aspect of the jaws and cause minimal expansion.
Odontogenic keratocysts can also displace the impacted
teeth [17]; however, we were unable to find any mandibular
transmigrated canine report, which was associated with an
odontogenic keratocyst in the literature.

Transmigration being mainly asymptomatic, it is often
diagnosed incidentally in clinical examination. When trans-
migration occurs near the midline or on the opposite side of
the arch, it may result in pain from inflammation or infection
[9]. The treatment strategies include orthodontic traction,
autotransplantation, surgical removal of non-transmigrated
impacted canines; orthodontic traction, autotransplantation,
surgical removal and radiographic monitoring of transmi-
grated canines. Clinical and radiological findings should be
carefully considered in treatment planning [1-3, 5]. Espe-
cially when surgical removal is required, it is suggested to
be aware of the fact that the transmigrated teeth provide
their nerve supply from the original side [1]. In our study,
the most applied treatment for transmigrated teeth was sur-
gical removal (64.71%), followed by radiographic monitor-
ing (34.2%); and it was surgical removal (69.29%), ortho-
dontic traction (29.03%) and radiographic monitoring for
non-transmigrated teeth. As seen in both groups, surgical
removal was the most applied treatment, which was mainly
due to more severe clinical consequences of impacted
teeth. Autotransplantation was not preferred in any case of
impacted teeth.

Conclusion

e Transmigration is common among impacted mandibular
canines. Likely, indicators of transmigration include axial
inclination of impacted canines and retention of decidu-
ous mandibular canines.

e In the case of impacted mandibular canines, root resorp-
tion of adjacent teeth is one of the possible complica-
tions; and CBCT can better detect root resorption com-
pared to 2D imaging.

e Likely contact/proximity of incisive mandibular canal
with impacted mandibular canines may pose difficulties
in surgical treatment. CBCT can better observe the pres-
ence of contact/proximity.

e For early diagnosis and better treatment, it is recom-
mended to undergo a clinical and radiological examina-
tion 2-3 years before 12 years old.
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