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Abstract

The impaction of maxillary canines is one of the biggest challenges in orthodontics
practice. This case report describes successful surgical and orthodontic approach
to the treatment of palatally impacted maxillary canine in a 14-year-old boy. Intra-
oral clinical examination revealed an absence of the upper right canine, an ectopic
position of the upper left canine and crowding in the maxillary arch. The impaction
of right maxillary canine and class Il malocclusion were confirmed by lateral ceph-
alogram, orthopantomogram and cone beam computed tomography. In the first
phase, a transpalatal arch to the upper first molar teeth was applied, first premo-
lars were extracted, and brackets were placed on all teeth and nickel-titanium arch
wire was applied. The initial orthodontic phase was soon thereafter followed by the
surgical exposure and orthodontic traction of the impacted canine using ligature
wire attached from the button with chain to the open coil on the arch wire. The
orthodontic treatment took two years with satisfactory aesthetic and functional
results at the end. This clinical case has shown that adequate treatment of impacted
maxillary canine can be achieved by using combined surgical technique and appro-
priate orthodontic approach.
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Introduction

The presence of canines in dental arch are ex-
tremely important for facial harmony, smile aes-
thetic and stabile occlusion. Many factors can
influence the functional and aesthetic balance,
including the canine impaction. The impaction of
the maxillary permanent canines is the second
most common form of tooth impaction after the
third molars with the rate that varies from 0.2 to
2.8 %."? Girls are much more frequently affected
than boys, with the prevalence ratio from 1.3 : 1
to 3.2 : 1, and with bilateral occlusion occurring
in 8 % of cases.? The impacted canines occur 10-

20 times more frequently in the upper jaw than
in the lower jaw4 and the impaction occurs more
frequently in the palatine region than in the buc-
cal one (85 % vs 15 %).°

The causes of the maxillary canine impaction can
be classified into several distinct groups: local
tissue obstruction, local pathology, disturbance
of normal development and hereditary or genetic
factors.* ¢ Canine impaction is very often accom-
panied by the persistence of deciduous teeth,
cysts or dental ankyloses.”
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There are several options for treatment of maxil-
lary canine impaction. Some of them include ex-
traction followed by an implant support or a pros-
thetic replacement procedure. However, if the
position of impacted canine in the bone allows
an orthodontic-surgical method, the orthodontic
treatment should be started as soon as possible to
avoid secondary problems.? The treatment proce-

Case history

A 14-year-old male patient was referred to the
Department of Orthodontics, Dental Clinic of the
Faculty of Medicine, University of Banja Luka,
the Republic of Srpska, Bosnia & Herzegovina,
for orthodontic consultation related to aesthetic
reasons. The extraoral clinical examination re-
vealed that the patient’s face was symmetric with
convex profile and unaesthetic smile. During in-
traoral clinical examination the absence of up-
per right canine, ectopic position of upper left
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dure is based on surgical release and orthodontic
traction of an impacted canine to the dental arch.

The aim of this report is to describe the ortho-
dontic treatment in patient with impacted max-
illary permanent canine using a combined sur-
gical-orthodontic approach, and to validate the
functional and aesthetic results.

canine and crowding in the maxillary arch were
diagnosed. In the following steps the orthodon-
tic records were taken including maxillary and
mandibular impressions, extraoral and intraoral
photographs, lateral cephalogram, panoramic ra-
diograph and cone beam computed tomography
(CBCT) of the maxilla (Figures 1 and 2). Gnato-
metric analyses of the study models revealed the
Class Il malocclusion. The panoramic radiograph
showed the presence of all permanent teeth in-
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Figure 1: Extraoral and intraoral pretreatment photographs.
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Figure 2: Initial radiographs; panoramic radiography (left) and lateral teleradiography (right).

cluding the developing third molar buds and in-
traosseal impaction of right permanent canine in
the maxilla (Figure 2). The orthopantomogram
analysis revealed an increased angle between the
maxillary canine and lateral incisors indicating
mesial inclination (Figure 2). The CBCT of max-
illa demonstrated that the canine was impacted
on palatal site. The cephalometric analysis on the
lateral cephalogram confirmed a skeletal Class II
malocclusion. After the diagnostic analyses was
completed, the patient was scheduled for the
combined surgical-orthodontic treatment.

Course of treatment

After a detailed analysis of the study model was
done, the surgical and orthodontic treatment was
applied. In the initial orthodontic phase the trans-
palatal arch to the upper first molar teeth was ap-
plied to maintain an anchorage (Figure 1). After

that, the first premolars were extracted, brackets
were placed on all teeth and a 0.012 nickel-tita-
nium (NiTi) arch wire was applied. In this case
the metal brackets of 0.018 slot were used. Open
coil spring was positioned between 1.2 and 1.4 to
increase the space for the permanent canine. Lev-
elling and alignment phase was done by wire se-
quences of 0.012", 0.014", 0.016", 0.018", 0.016" x
0.022" NiTi, followed by 0.016" x 0.022" stainless
steel arch wire. After orthodontic initial phase
was completed the surgical exposure of 1.3 was
performed using an open eruption technique.
Surgical circular excision of the overlying pala-
tal mucosa was performed and a small amount of
bone covering the impacted canine was removed.
The enamel surface of the impacted canine was
washed and dried and then an orthodontic button
with a chain for the guided traction was bonded
at the crown level. Three weeks later the patient
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Figure 3: Orthodontic traction of the canine into the dental arch.
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Figure 5: Post-treatment radiographs; panoramic radiography (upper) and lateral teleradiography (right).

returned to the orthodontic department after the
soft tissues had healed. Traction of the impacted
maxillary canine was made with ligature wire
attached from the button with chain to the open
coil on the arch wire. The patient came for check-
ups every three weeks (Figure 3). Eight months
later the left maxillary canine was near the arch
and the bracket was bonded to the labial surface
of its crown and tied to arch wire of 0.016" NiTi
to begin the final orthodontic phase. Maxillary

left canine alignment and levelling was done by
following wire sequence of 0.018" and 0.016" x
0.022" NiTi. Finalising was achieved with stain-
less steel arch wire of 0.016" x 0.022". The active
treatment took 24 months and retention was
accomplished with a removable acrylic retainer.
The final aesthetic result was satisfactory and
the final radiographs indicated intact roots and
proper root alignment (Figures 4 and 5).
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Discussion

The treatment of impacted teeth is among the
most complex procedures in orthodontics that
requires multidisciplinary approach. In order to
identify and locate the position of impacted teeth
adequate tomographic images are required. It
also helps to evaluate possible injuries to adja-
cent roots, to estimate the quality and quantity of
bone around the teeth, to detect the existence of
possible tooth ankylosis and occurrence of follic-
ular cysts or infections.”? In this clinical case the
post-treatment tomographic image evaluation
did not show any signs of external root resorp-
tion.

Besides the position of the teeth, the patient’s
age can also determine the type of treatment.'®
For adult patients the tooth extraction is rec-
ommended method of treatment.®> However, for
younger patients with favourable position of im-
pacted canine, combined surgical and orthodon-
tic treatment is suggested. The best treatment
for impacted canine is surgical exposure and or-
thodontic traction in order to bring the impacted
tooth to the line of occlusion using light and slow
orthodontic forces.!'* The movement of 1 mm per
month has been considered as an optimum trac-
tion.!? However, concerning the surgical exposure
it is important to emphasise that good collabora-
tion between the orthodontist and the surgeon
is of crucial importance to define and select the
most appropriate technique.’® Similarly to the
spontaneous tooth eruption, the combined sur-
gical and orthodontic approach to the treatment
of an impacted canine has to provide conditions
to facilitate the physiological eruption.’* It has
been shown that combined orthodontic-surgical
traction of impacted canines provides near- nat-
ural conditions for tooth eruption and reduce the
need for prosthetic therapy.!® This report has de-
scribed a case of unilateral impaction of perma-
nent maxillary canine in a young male patient. In
this case the open eruption method was used in
order to reduce the risk of the second surgical ex-
posure.!1¢
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Conclusion

(This clinical case has shown that treatment ofW
impacted maxillary canine can be achieved by
using combined surgical technique and appro-
priate orthodontic approach in order to obtain
good aesthetic and functional results. An ade-
quate orthodontic force with optimum traction
is a key component in orthodontic treatment
needed for satisfactory occlusion and good
aesthetic results.
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