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Abstract

Canines are paramount teeth for esthetics and function. Transmigration of the lower permanent canine is a rare process of alteration of the
eruption path toward the opposite part of the mandible. The position of the migrating tooth varies at different ages, so early detection of the
tendency to cross the midline is crucial; canines that have already passed through the center of the mandible can be impossible to realign.
Transmigration can start any time before the normal age of eruption. Comparing two radiographic images taken at different ages offers
important diagnosis information. Camilleri & Scerri (2003) described a progressive alteration of the tooth position in four steps, from the
normal appearance to a low position inside the corpus of the mandible. Following this classification, this article’s aim was to present a case
of an impacted lower canine that was diagnosed between the second and third stage of transmigration, around the age of 10, and to detail
the combined orthodontic—surgical treatment strategy for “recapturing” and the orthodontic mechanics used to align it. After the examination
of cone-beam computed tomography, we have decided to use a lingual arch as a space maintainer and anchorage tool and to surgically
expose the tooth. The canine’s initial position and the direction of the force of traction used allowed a proper alignment of the tooth inside
the dental arch. The periodontal tissues management was important for good healing, stability, and aesthetics. The early detection allowed

a proper interdisciplinary orthodontic-surgical management, and a successful outcome.
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=& Introduction

Tooth impaction is a frequent pathology nowadays,
especially due to dental crowding; some teeth just do not
find enough space to fit in the maxillary or mandibular
arch. In 1974, van der Linden has classified crowding,
based on the etiology, in primary, secondary, and tertiary.
The first one has a genetic origin and is represented by
a tooth size—jaw size discrepancy, the secondary one is
produced by environmental factors that shorten the arch
length, like interdental caries or premature loss of teeth in
the mixed dentition, the last one being a late crowding,
determined by aging [1]. Usually, the lower permanent
canine erupts after the mandibular first premolar, so
alterations in its position or eruption path can occur [2].
In a study evaluating almost 1600 panoramic X-rays,
22 impacted canines were found, most of them being
represented by maxillary canines (0.93%), while the

impaction of the lower canine is rarer, some authors
finding it only with a frequency of 0.37% [3].

Impacted teeth, including the lower canine, tend to
migrate in the dental arch [4]. When the canine passes
the lower midline, the process is called transmigration [5].
Tarsitano et al. [6] include in this term only the impacted
teeth that cross the lower midline, with smaller or bigger
amounts from the mesio-distal canine width; other authors,
like Joshi [7] and Auluck et al. [8], suggest that the
tendency of crossing in the opposing hemimandible is much
more important than the actual position of the tooth.
Howard suggests that the older the patient, the more
dislodged and situated farther away from the midline is
the canine, because it has more time to migrate [9].

The eruption process of a canine begins in the mixed
dentition, mostly in the early phase [10]. The standard
time of eruption for lower canines is between nine and
10 years of age. Chaitanya ef al. analyzed the mean age
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for eruption in a sample 1654 school children. For the
lower canine, the mean value was around 11.7 years,
with different mean values found between the right and
left teeth (earlier eruption on the left side) and between
girls and boys (earlier eruption for girls) [11]. The mean
incidence of transmigrated canines is 0.3% [12]. Aydin
et al. reported an incidence of 0.31% in a Turkish
population, with six maxillary and eight mandibular
transmigrations [13]. In another study, the incidence was
0.12% and occurred only for mandibular canines [3]. Most
of the studies found more frequent unilateral transmigrated
canines [7, 10, 12, 14], but there are case reports with
bilateral transmigration of mandibular cuspids [15-17].
The incidence of transmigrated canines was found higher
in females than in males by Joshi [7] and Peck [10], but
Joshi presented more frequent transmigration cases on the
left side, while Peck recorded an even distribution.

The etiology of transmigration and also its mechanism
are still not clear. An explanation for malpositioned or
unerupted teeth is the theory of abnormal displacement
of the dental lamina during the formation of the embryo
[7]. Some authors suggest that eruption is determined by
the proper function of the dental follicle, and also by the
mechanism of resorption of bone through osteoclasts [18].
Another factor is the radio-transparent enlargement of
the follicular space, sometimes resembling a cyst [19].
Other theories of loco-regional causal factors mention
cysts, mechanical obstacles like the persistence of the
temporary teeth, tumors, odontomas, supernumerary teeth,
crowding and an increased length of the canine crown
[20].

Aim

In this paper, our aim was to present a case of a
female patient having an impacted lower canine that
was diagnosed between the second and third stage of
transmigration, around the age of 10, and to describe in
detail the combined orthodontic—surgical treatment strategy

for “recapturing” the malpositioned tooth and also the
orthodontic mechanics used to align it in order to obtain
a functional and esthetic result.

= Case presentation

A 10-year-old female patient was already being treated
in our Clinic (Ortholand Clinic, Bucharest, Romania) for
two years. Between the age of 8 to 10, during periodical
check-ups, an abnormal swelling, hard at palpation,
appeared in the left mental fold. The patient was in mixed
dentition stage with the upper first premolars and the left
lower first premolar fully erupted, and three temporary
canines exfoliated, except for tooth number 7.3, which was
still present and lacking mobility. Additional records were
made, consisting of intraoral and extraoral digital images
(Figure 1, a—c), and a left hemi-mandibular cone-beam
computed tomography (CBCT).

The dentition was in a good condition, with the
permanent teeth being sealed. The personal hygiene,
though, was insufficient and determined the presence of
gingivitis, and also bleeding on probing. There were given
new instructions about the proper brushing technique
and regular check-ups were performed to improve the
periodontal health before starting the treatment. The
occlusal relationship was class III at the level of both
molars and canines. The dental midlines did not coincide,
the upper one being moved to the right. The overjet and
overbite were in normal parameters. There was insufficient
space in the upper arch for the permanent cuspids.

Patient had an old panoramic X-ray from the age of
eight, so we were able to compare it with the images
from the CBCT and we could identify that the left lower
permanent canine was impacted, in a process of trans-
migration. We could also determine the high velocity of the
migration process and establish the complexity of the case
(Figure 2, a and b). The tooth was in a mesially inclined
position, with an angle between the long axis of the
tooth and a vertical perpendicular from its apex of 36°.
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Figure 1 — (a—c) Clinical intraoral examination: frontal view in occlusion, maxillary and mandibular arches in occlusal
views.

M Figure 2 — (a) Detail

N from the 8-year-old

v \f'x \{ :?\ panoramic X-ray and
k (b) the 10-year-old

initial pretreatment

section from CBCT.

CBCT: Cone-beam

computed
tomography.
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Sagittal sections from the CBCT revealed a close contact
between the crown of the tooth number 3.3 and the roots
of lower left incisors (Figure 3). Fortunately, there was no
radicular damage concerning the permanent teeth. The
axial sections helped us visualize the tooth projection in
a mesio-distal direction and establish the appropriate
coordinates for the surgical exposure (Figure 4, a—c).

There was no bone on the labial aspect of the alveolar
process of the canine. Also, the presence of a follicular
cyst was diagnosed, causing a malposition of the adjacent
incisors. The canine was positioned bucally, and the
lower left incisors were pushed to the lingual side,
especially the tooth 3.2. This tooth was also distally
inclined.

Figure 3 — Sections from the hemimandibular CBCT: the contact between the impacted canine and lower left permanent

incisors. CBCT: Cone-beam computed tomography.

Figure 4 — (a—c) The position of the impacted canine inside the mandibular bone.

Three-dimensional (3D) reconstructions are useful
tools for a better visualization of the position of the
impacted and transmigrating teeth, and also their relation
with adjacent structures. They give an overview of the
situation and help in the decision-making process. For
example, a reconstruction is useful in cases with severe
impactions in order to visualize the amount of hard tissues

Figure 5 — (a) Coronal view of the lower left
hemimandible: 3D reconstruction on CBCT;
(b) A better visualization of the crown
dimension and position of the tooth number
3.3. 3D: Three-dimensional; CBCT: Cone-
beam computed tomography; L: Left.

to be removed for exposure of the tooth or for its
extraction, how big the osseous defect will be at the end,
and if extra measures should be taken (marsupialization
for big cysts, removal of other teeth, etc.). In our case,
it helped us to establish that the initial forces must be
directed distally to protect the anterior teeth (Figure 5,
aand b).
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The treatment plan consisted of two phases: one in
the mixed dentition and the other one in the permanent
dentition. In the first phase, we have applied an upper
removable appliance with an expansion screw, to increase
the maxilla and maintain the transversal neutral relation
between the upper and lower arches. In the mandible, it
was important to provide a high anchorage for the traction
of the impacted left canine, so we have used a lingual arch
made from 0.9 mm stainless steel with bands on the first
permanent molars and a soldered bar that connected the
bands and was extending anteriorly, slightly contacting
the lower incisors. Our idea to use a space maintainer
appliance for anchorage in the mandible, like the lingual
arch, is important because it ensures a simple and effective
way to preserve the existing space, the transversal relation,
and it permits a distal direction of the erupting force. It
is also cheap, easy to manufacture, and can be designed
and modified to best serve the clinical case.

The next step was the surgical one, represented by the
removal of the left deciduous canine, the exposure of the
labial aspect of the left permanent canine’s crown, and the
placement of a bonded attachment. We could see from the
tomographic images that there was a thin layer of bone
covering a part of the crown, so the tissues removed did
not produce a significant defect. This is an important
aspect, because we need a good amount of bone structure
for the later positioning of the lower incisors. The
attachment placed was a button with a chain and we
considered that this was the safest accessory to use giving
the important dental malposition and the big distance
this tooth needed to travel (Figure 6, a and b). Also, the
traction to the vestibular aspect of the band from the
attachment was made using a stainless steel 0.12 mm
ligature wire, so it was important to make advantage
of the bigger diameter of the chain to prevent further
impingement of the mucosa.

The initial connection with steel ligature was light,
and the actual traction started after 14 days, with a
combined rigid-elastic force, activating the elastomeric
separator (Figure 7a). After five months, we took an
additional record, a periapical radiography, to see the
progress of the movement (Figure 7b). The canine was
upright and closer to the occlusal plane. The premolars
had a sufficient length of the roots, so we were able to
begin the second phase of the treatment with fixed
appliances.

To have an invisible appliance and raise our teenager’s
level of confidence, we opted for upper and lower aesthetic
multibracket fixed appliance, with a 0.022 slot dimension
and Roth prescription, also keeping the lingual arch. After
levelling and aligning and after inserting a stainless steel
archwire in the lower arch for good anchorage, we used
an auxiliary 0.014 nickel-titanium (NiTi) wire. This wire
helped us to move the canine in the occlusal direction and
bring it in its normal position, without side effects on the
adjacent teeth (Figure 8, a—f). It took us 20 months to bring
the canine in its proper position. In the last picture, we
can see the canine placed inside the dental arch and
the treatment progression. Further orthodontic steps will
follow and one of the most important is the finishing
and detailing at the level of the migrating cuspid. Some
stripping in the lower arch and additional lingual root
torque at the level of tooth 3.3 will be required to position
the root inside the bone and to have a better periodontal
health and appearance. The aspect of the gingiva in the
anterior region is good, thus meaning that we have a good
level of supporting bone and that the surgical sutures were
not tensed, allowing a normal healing rate.

We consider that, even at this stage, the case is a
success because we were able to early diagnose a complex
malposition and save a tooth that otherwise would have
been extracted.

Figure 7 — (a) First phase of treatment
combining lingual arch and exposure
and traction of the impacted canine;
(b) Radiological aspect regarding the
progression of movement of the
tooth number 3.3.
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Figure 8 — “Recapturing” the malpositioned tooth: (a—c) treatment progression in various phases and (d—f) last phase of

alignment to obtain a functional and esthetic result.

= Discussions

Impacted mandibular canines are much less frequent
than impacted maxillary canines, possibly because some-
times a more favorable order of eruption occurs in the
lower arch (canine before the first premolar) [11, 21], or
because there is a bigger reserve given by the leeway
space [22]. That can also be the reason why few articles
and documentation exist about this aspect. In a study about
the incidence of canine impaction and transmigration in
a Turkish group, the impacted lower canines represented
0.46% and the transmigrated ones represented 0.34% [23];
our article not only reports one of these rare clinical
situations, but also highlights the importance of early
detection and of the multidisciplinary treatment steps
that are important to take in these cases, to obtain a proper
long-term result.

There are very few cases of successful orthodontic
management of transmigrated canines reported [24]. Cases
that have a more favorable prognosis and a good outcome
are the ones diagnosed in the first stages of tooth migration
[7, 8, 13, 16, 25]. Camilleri & Scerri described a progressive
alteration of the tooth position in four steps: in the first
one the tooth development and position appear normal;
in the second one, the tooth begins to deviate from its
initial position; the third one describes the transmigration
with mostly a mesial movement of the tooth and with
maximum speed in the pubertal phase; finally, the tooth
migrates only in apical and mesial direction and, combined
with the osseous growth, the tooth stays in a low position
[26]. The case that we presented was diagnosed between
the second and third stage of this classification, so the early
detection allowed a proper interdisciplinary orthodontic—
surgical management, and a successful outcome.

Howard proposed a classification of transmigrated
canines based on the angle between the long axis of the
impacted tooth and the midsagittal plane. If the angle
value is 25° to 30°, the canine can change its position,
but will not cross the midline; between 30° and 95°, the
tooth tends to cross the midline, with a more frequency
when the angle value is over 50° [9]; therefore, the axial

inclination of the canine helps to predict the risk of
impaction or transmigration. In the case presented above,
the inclination of the impacted tooth 3.3 was 36°, so a
clear tendency to transmigration could be detected.

The tools for diagnosis are both clinical and radiological.
Buccal or lingual swelling, the persistence of the temporary
canine, inclinations of lower incisors are aspects that
can be detected at a periodical follow-up and indicate the
probability of impacted, transposed, or transmigrated
canine [23]. Additional radiographic investigations can
be recorded, but the “gold standard” is represented by
the CBCT, which is the most accurate 3D diagnostic
instrument. A thorough evaluation of the affected tooth
position and its relation with other adjacent structures is
possible on CBCT, thus offering the best information for
optimal treatment choices [27]. Bishara identified several
treatment options for the maxillary impacted canines,
which can be used also as a guide for other impacted teeth.
The strategies vary from no treatment to extraction, to
auto transplantation, prosthetic replacement, or surgical
exposure and orthodontic traction, the last one being the
recommended approach [28].

One of the big concerns with the transmigrated teeth
is that the orthodontic mechanics is complicated. Even
if the surgical exposure and bonding of an attachment
might be performed, the clinician must move the tooth
on a long distance, while keeping the roots of the other
teeth intact and preserving the alveolar bone. Some
authors suggests that horizontally impacted canines are
harder to bring into the arch and sometimes these teeth
should be extracted. Conversely, the buccally positioned
lower canines, with a more favorable long axis, can be
better managed by orthodontic treatment [29]. Stafne
stated that the migration of a tooth usually occurs before
the root development is completed. If the clinician can
detect early the presence of malpositioned teeth, then
the chance of successful orthodontic traction is higher
[30]. This fact also has a strong significance in our case,
due to the aesthetic and functional importance of the
canines [31].
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These cases necessitate a close attention from the
medical team; if it is observed that the unerupted
mandibular canine continues to incline mesially, an
interceptive protocol should be followed, comprising
extraction of the persistent deciduous canine and surgical
exposure and orthodontic traction of the impacted cuspid
[32]. For the presented case, our treatment plan included
the extraction of the temporary lower left canine, surgical
exposure, followed by traction of the permanent canine
to a fixed appliance. It was important to guide the tooth
in a distal direction, to relieve the anterior alveolar
process and to obtain a proper positioning of the roots of
the lower incisors. This therapeutic attitude agrees with
Bishara’s [28] recommendations to initially direct the
orthodontic force to move the impacted tooth away from
adjacent teeth, to prevent their damage [29]. In our case,
the eruption was guided correctly and so the adequate
position of the canine was successfully achieved.

= Conclusions

Transmigration of the mandibular canine is a rare
anomaly of eruption and position; if it is diagnosed too
late, accidentally after a radiological examination, the tooth
can be compromised easily or, in any case, it can be
very difficult to recover and realign into the arch. In the
presented case, the fact that the problem was identified
early, during the mixed dentition period when the canine
was still in its original part of the mandible, just before
crossing the midline, resulted in preserving the tooth,
essentially with no damage to the adjacent structures.
A proper monitoring attitude, a correct evaluation and a
thorough clinical and imagistic examination of all our
patients is important, to intervene as soon as possible.
This case highlights that the early detection of mandibular
canine transmigration assures better chances of bringing
the tooth inside the dental arch in its assigned position and
the importance of using a multidisciplinary orthodontic—
surgical approach, to reestablish good function, esthetics,
and occlusion.
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