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Summary

Introduction. The purpose of this case report was to present a
surgical-orthodontic treatment of bilaterally impacted maxillary
canines using Cone Beam Computed Tomography (CBCT).

Case report. A 16-year-old girl accompanied by parents was admit-
ted to the Specialist Center for Dentistry, Faculty of Medicine Foca,
for orthodontic consultation related to aesthetic reasons. Clinical
examination revealed the existence of deciduous canines on both
sides of maxilla and palpable a tooth-like structure at the level of
root of the maxillary right canine. The maxillary left permanent ca-
nine was neither visible nor palpable. CBCT analysis showed bilater-
al impaction of upper canines: the crown of maxillary right canine
was positioned centrally in the alveolar processus, while the maxil-
lary left canine was palatally impacted. The treatment plan included
combined surgical-orthodontic treatment: fixed orthodontic appli-
ance with standard conventional metal braces, extraction of both
deciduous canines and surgical release of impacted permanent
canines using closed eruption technique. Favorable clinical results

were observed within nine months after initiation of treatment.
After two years canines erupted at proper position in dental arch,
reaching the occlusal plane with a present of harmonious soft tis-
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sue and an adequate zone of keratinized gingiva around teeth.
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Conclusion. The impaction of maxillary canines is frequent condi-
tion which requires a multidisciplinary treatment approach by or-
thodontist and oral surgeon, and also a motivated patient. The use
of CBCT can increase success of the therapy with the proper local-
ization of impacted canines and surrounding anatomical structures.

Key words: upper canine, impaction, surgical-orthodontic treat-
ment, CBCT
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Introduction

The tooth impaction presents the failure of tooth eruption in a predisposed place in the dental arch,
when the time for its eruption passes within the normal period of tooth growth [1]. The second
most common impacted tooth, after third molars, is the maxillary permanent canine, with an inci-
dence from 1% to 2.5%. The position of impacted maxillary canine in arch can be labially, centrally
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or palatally. It has been reported that two thirds
of maxillary canine impactions are located pal-
atally [2], while only 8% of patients have bilat-
eral impactions [3]. Considering sex, impacted
canines are twice more common in females than
in males [3]. Canine impaction has profound
impact on esthetic and function but also may
be responsible for root resorption of neighbor-
ing teeth [4]. Etiological factors for canine im-
pactions can be generalized and localized. Gen-
eralized factors usually include among others
endocrine deficiencies and irradiation. Local
etiological factors include one or combination of
different factors such as: enamel hypoplasia, in-
fraocclusion of primary molars, cyst or tumors,
ankylosis, root dilacerations, presence of an al-
veolar cleft, iatrogenic, and trauma [5].

The treatment approach of this condition
involves early diagnosis and interceptive treat-
ment which includes the selective extraction of
the deciduous canines, reshaping of the dental
arch by expanding it transversely, or use of a
cheek arch. Effective early orthodontic inter-
vention can simplify treatment and potential-
ly eliminate the need for surgery, ultimately
reducing both costs and treatment duration.
However, surgical exposure of the impacted ca-
nine, followed by orthodontic forced eruption
using fixed prosthodontic is frequently indicat-
ed [6]. The orthodontic-surgical treatment ap-
proach of bilateral canine impactions presents
a significant clinical challenge due to their com-
plex spatial orientation and potential for com-
plications. These cases often require prolonged
treatment durations, precise anchorage control
and surgical intervention to facilitate proper
tooth eruption and alignment [7]. On the other
hand, if teeth left untreated, problems like root
resorption of adjacent teeth, cyst formation, or
ankylosis can occur [4, 8]. Radiographs allow
identification of impacted teeth and many im-
portant anatomical structures. Anatomic super-
imposition, lack of bucco-palatinal dimension
and geometric distortion are noted as main
drawbacks of conventional radiographs, which
can significantly influence determination of lo-
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cation of the impacted canines and treatment
planning. Cone Beam Computed Tomography
(CBCT) is advanced 3-dimensional imaging
technique which can obtain more detailed and
accurate determination of anatomical features
and the exact position of impacted tooth mak-
ing a good prognosis for teeth eruption and
treatment planning [9]. CBCT derived data is
important for selecting the surgical approach
(open vs. closed), determination the feasibility
of orthodontic traction and identifying the need
for adjunctive procedures such as bone grafting
or temporary anchorage devices [10]. The suc-
cess rate of impacted maxillary canines treat-
ment can be improved by carefully selecting
patients and choosing the appropriate surgical
technique based on CBCT examination [4].

The purpose of this case report was to pres-
ent the surgical-orthodontic treatment of bilat-
erally impacted maxillary canines using CBCT.

Case report

A 16-year-old girl accompanied by her par-
ents was admitted to the Specialist Center for
Dentistry, Faculty of Medicine for orthodon-
tic consultation related to aesthetic reasons.
The patient and parents reported the absence
of eruption of permanent canines in the upper
jaw. The patient was in good general health,
had no prior orthodontic treatment or tooth
extraction. Clinical examination revealed the
existence of deciduous canines on both sides
of maxilla. The tooth-like structure at the lev-
el of the maxillary right canine area was pal-
pable, whereas the maxillary left canine was
neither visible nor palpable. CBCT was indi-
cated for accurate treatment planning. CBCT
analysis showed bilateral impaction of upper
canines (Figure 1). The crown of maxillary
right canine was positioned centrally between
the lateral incisor and first premolar near the
apex of deciduous canine. The maxillary left
canine was palatally impacted between later-
al incisor and apex of deciduous canine. The
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Figure 2. Extraction of right (A) and left (B) maxillary aeciduous canine

decision-making process involved a multi-
disciplinary team and included detailed dis-
cussions with the patient and her parents
regarding the treatment options, anticipated
duration, and potential risks. Informed con-
sent was obtained from parents prior to treat-
ment procedures. The treatment protocol was
conducted in accordance with principles of
the Declaration of Helsinki. The research was
approved by the Ethics Committee of the Fac-
ulty of Medicine (01-2-57).

The treatment plan included combined sur-
gical-orthodontic treatment: fixed orthodontic
appliance with standard conventional metal
braces, extraction of both deciduous canines
and surgical release of impacted canines. For
surgical technique (closed vs. open technique)
several factors were considered, such as the
tooth position, depth of impaction, keratinized
tissue availability, esthetic considerations,
and patient cooperation. Therefore, the closed
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eruption technique was selected for impacted
canines. The timing of intervention was based
on CBCT analysis, clinical findings, and space
availability in the dental arch.

In the initial orthodontic phase brackets
were placed on all teeth and a 0.012 nickel-ti-
tanium (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. The surgical approach was performed
under local anesthesia after the placement of
fixed orthodontic appliance. Primary canines
were extracted (Figure 2) and full thickness
flap surgery was performed to expose the im-
pacted canines (Figure 3). Fibrous attachment
and bone over the canines were removed, ex-
posing the teeth crowns completely. The or-
thodontist placed an orthodontic bracket and
traction pins for pulling impacted canines
(Figure 4).
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Figure 3. Vestibular surgical approach of right impacted maxillary canine (A) and palatal surgical approach of left

impacted maxillary canine (B)

Figure 5. Eruption of right maxillary canine nine months after initation of the tretament (A). Eruption of lefth max-
illary canine 12 months after initation of the tretament (B)

The wounds were washed with a physiolog-
ical solution and flap was sutured in an apical
position with silk 4-0. Individual stitches were
removed seven days after the surgery. Postop-
erative instructions were given to the patient
regarding oral hygiene maintenance, the use
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of cold compresses, and dietary recommenda-
tions, and antibiotics were prescribed. Further
orthodontic treatment was focused on the extru-
sion of the impacted canines, its positioning in
the dental arch and reaching the occlusal plane.
The levelling and alignment phase was done by
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Figure 7. Control panoramic radiograph two years after the beginning of therapy

wire sequences of 0.012”, 0.014”, 0.016”, 0.018”,
0.016” x 0.022” NiTij, followed by 0.016” x 0.022”
stainless steel arch wire.

Favorable clinical results were observed
within nine months after initiation of treatment
when the right maxillary canine was near the
arch and the final orthodontic phase started
(Figure 5). Finalizing therapy was achieved with
stainless steel arch wire of 0.016” x 0.025”when
the right maxillary canine appeared in dental
arch earlier than the one on the left side. At 12
months follow-up visit, the left maxillary canine
erupted in the oral cavity (Figure 5).

The patient was regularly invited for check-
ups during the treatment. During the first six
months, clinical evaluations were conducted
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every three weeks, focusing on canine posi-
tion, occlusion, gingival health, and soft tissue
healing. In the following six months, clinical
controls were scheduled every six weeks, prior-
itizing occlusal stability, gingival tissue health,
and functional assessment. In the second year
of treatment, evaluations were performed every
eight weeks, with particular attention given to
the stability of canine alighment, periodontal
status, and occlusion. After two years, canines
had erupted at proper position in dental arch,
reaching the occlusal plane with a present of
harmonious soft tissue and an adequate zone of
keratinized gingiva around teeth, without any
signs of tooth resorption and with proper root
alignment (Figure 6 and 7).
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Throughout these phases, precise control
of angulation, rotation, and torque was es-
sential to guide the canine into its correct an-
atomical position. Throughout the follow-up
period, no signs of root resorption, periodon-
tal deterioration, or relapse were observed.
The patient maintained good oral hygiene
and reported satisfaction with both esthetic
and functional outcomes.

Discussion

Maxillary canines are crucial for the correct
smile line and facial esthetics because of sup-
port to the upper lip and alar base. Moreover,
maxillary canines are important in occlusion
since they provide disocclusion of posterior
teeth during the lateral articulation move-
ments [11]. The most important step for man-
aging impacted maxillary canines is early di-
agnosis and localization of the impacted teeth.
In early diagnosis it is important to know the
time of eruption of maxillary permanent ca-
nines, which is about 12 years and 3 months
for girls and about 13 years for boys. In the
present case, both maxillary canines were
impacted in 16-years old girl, with no signs
of any systemic disease or dental anomaly
which could influence teeth eruptions.

The occurrence of bilaterally impacted ca-
nines, with one positioned palatally and the
other vestibularly, presents a complex clinical
scenario. This asymmetry necessitated precise
three-dimensional imaging. CBCT was used
for the diagnosis, localization of the impacted
teeth and treatment. In comparison to conven-
tional radiographs, CBCT allowed the 3-di-
mensional evaluation of morphology of the
impacted tooth, its location and inclination, the
depth and type of inclusion, and the relation-
ships with other elements [12]. By this imaging
technique, dentists can also assess any damage
to the roots of adjacent teeth and the amount
of bone surrounding each tooth. About 27% to
38% of adjacent lateral incisors and 9% to 23%

6 | www.biomedicinskaistrazivanja.mef.ues.rs.ba

of adjacent central incisors have been shown
in CBCT to exhibit root resorption associated
with an impacted canine [13].

Moreover, the proper localization of the
impacted tooth plays a crucial role in deter-
mining the feasibility of surgical approach as
well as the access for the surgical approach
and direction for the application of ortho-
dontic forces [14]. The aim of impacted tooth
therapy is to place tooth in adequate position,
but also to save the alveolar bone height and
healthy zone of attached gingiva [15]. In treat-
ment planning, communication between the
orthodontist and the oral surgeon is essen-
tial as well as between the dentists and the
patient. Patients need to be informed about
treatment plan, therapy duration and possible
complications [16]. In this study, the patient
and parents agreed with the treatment plan
proposed by orthodontist and oral surgeon,
which included combined surgical-orthodon-
tic treatment. The late mixed dentition stage
is considered as the ideal time for orthodon-
tic intervention, as it follows the transitional
phase of tooth eruption.

Orthodontic treatment duration is typical-
ly longer in bilateral impaction cases. Several
studies report treatment times ranging from
18 to 30 months, largely depending on the po-
sition and depth of impaction, as well as pa-
tient-specific anatomical and compliance fac-
tors [17, 18]. Prolonged treatment may also be
influenced by the need for sequential traction
and careful biomechanical control to avoid un-
desirable effects such as midline shifts or loss
of anchorage. This demands consistent patient
compliance with oral hygiene, appliance main-
tenance, and regular follow-up visits. The two-
year treatment of bilateral impacted canines in
this case report is comparable to outcomes re-
ported in similar bilateral cases managed with
the closed eruption technique [19, 20]. This re-
inforces the value of combining early CBCT di-
agnosis with carefully timed intervention and
interdisciplinary planning in managing bilat-
erally impacted canines.
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Non-compliance can lead to delays, in-
flammation, or even failure of traction. In
adolescent patients, maintaining motivation
throughout the lengthy process is a known
challenge and can impact overall treatment
success. Although no complications occurred,
there was a theoretical risk of root resorption
of adjacent incisors due to the initial canine
position. Excessive orthodontic force or peri-
odontal ligament damage during surgery
may be responsible for invasive cervical root
resorption, especially in younger patients
[4]. Fortunately, no resorption was observed
radiographically. Additionally, we briefly
address patient compliance, which was satis-
factory in this case but remains an important
factor in treatment success.

At present, two surgical techniques are
routinely used to uncover palatally displaced
canines: the open and closed techniques. The
choice of technique depends on the depth of
the tooth impaction, the anatomy of the af-
fected area, and the type of orthodontic force
applied. Achieving correct occlusion, healthy
attached gingiva, and proper alveolar bone
height is crucial during treatment [21]. The
most common method for uncovering pala-
tally impacted canine is closed technique. For
labial positioned impacted canine three sur-
gical techniques are proposed: gingivectomy,
apically positioned flap, and closed eruption
techniques. Therefore, in the present case we
used the closed eruption technique. Com-
paring closed and open surgical techniques
for impacted canines, Parkin et al [22] found
minor aesthetic differences, but closed tech-
niques led to less postoperative pain and fast-
er recovery. The advantage of using closed
technique especially in bilaterally impacted
teeth is supported by other studies [23], where
increased postoperative pain and functional
impairment was related to open surgical tech-
nique. A split-mouth study by Chaushu et al.
(2023), assessing labially impacted canines
treated with the closed eruption technique,
found no clinically significant differences in
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probing depth, attachment loss, or gingival
recession compared to the contralateral, nor-
mally erupted canines [24].

A retrospective analysis by Naoumo-
va et al. (2018) reported a 96% success rate
in achieving full eruption and alignment of
impacted canines using the closed eruption
technique, with minimal need for retreatment
or secondary interventions [25].

Despite the increased complexity, out-
comes for bilaterally impacted canines can be
highly favorable. Bishara (1992) and Cresci-
ni et al. (2007) noted success rates exceeding
85%, provided that comprehensive diagnosis,
proper space management, and light, contin-
uous orthodontic forces were utilized [26, 27].

Recent advancements in skeletal anchor-
age systems have introduced temporary an-
chorage devices (TADs), such as microim-
plants, as a reliable adjunct in the orthodon-
tic traction of impacted canines. TADs offer
stable, non-compliant-dependent anchorage,
allowing for precise force application and re-
duced unwanted tooth movement. Their use
is particularly beneficial in complex or bilat-
eral impactions where conventional anchor-
age may be insufficient. Studies have demon-
strated that TAD-assisted canine traction can
improve control over force vectors and treat-
ment efficiency, while minimizing side effects
on adjacent teeth [28, 29].

Conclusion

The successful management of bilateral im-
pacted maxillary canines in this case high-
lights the importance of early diagnosis, pre-
cise localization with CBCT, and careful inter-
disciplinary planning. The use of the closed
eruption technique facilitated favorable peri-
odontal and esthetic outcomes, preserving
both the height of alveolar bone and the integ-
rity of attached gingiva. This case, completed
over a two-year treatment period, reinforces
the efficacy of conventional approaches when
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executed with careful planning, patient com-
pliance, and individualized biomechanical
control. Future research should evaluate the
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Primjena kompjuterizovane tomografije konusnog snopa u hirursko-
ortodontskom lije¢enju impaktiranih maksilarnih ocnjaka - prikaz slucaja

Jelena Elez, Slavoljub Tomi¢, Tanja lvanovi¢, Jelena Krunic

Univerzitet u Isto¢nom Sarajevu, Medicinski fakultet Foca, Foca, Republika Srpska, Bosna i Hercegovina

Uvod. Cilj ovog prikaza slucaja je da se predstavi hirurSko-ortodontska terapija obostrano impaktira-
nih maksilarnih o¢njaka koris¢enjem kompjuterizovane tomografije konusnog snopa (CBCT).

Prikaz pacijenta. Djevojcica, 16 godina starosti, u pratnji roditelja primljena je u Specijalisticki cen-
tar za stomatologiju, Medicinskog fakulteta Foca, zbog konsultacije sa ortodontom iz estetskih ra-
zloga. Klini¢ckim pregledom utvrdeno je postojanje mlije¢nih o¢njaka sa obje strane maksile, kao i
strukture nalik na zub koja se palpirala u nivou korijena gornjeg desnog oc¢njaka. Maksilarni stalni
lijevi o¢njak nije bio ni vidljiv ni palpabilan. CBCT analiza je pokazala bilateralnu impakciju gornjih
ocnjaka: kruna maksilarnog desnog o¢njaka bila je pozicionirana centralno u alveolarnom nastavku,
dok je maksilarni lijevi o¢njak bio palatinalno impaktiran. Plan lije¢enja je uklju¢ivao kombinovani
hirursko-ortodontski tretman: fiksni ortodontski aparat sa standardnim konvencionalnim metalnim
bravicama, ekstrakciju oba mlije¢na o¢njaka i hirursko oslobadanje impaktiranih stalnih o¢njaka teh-
nikom zatvorene erupcije. Povoljni klini¢ki rezultati su primijeceni u roku od devet mjeseci nakon
pocetka lijecenja. Poslije dvije godine ocnjaci su izbili u pravilan polozaj u zubnom luku, dostigavsi
okluzalnu ravan sa ocuvanim mekim tkivom i odgovaraju¢om zonom keratinizovane gingive oko
zuba.

Zakljucak. Impakcija maksilarnih o¢njaka je ¢esto stanje koje zahtijeva multidisciplinarni pristup,
lije¢enje od strane specijaliste ortodoncije i oralne hirurgije, kao i motivisanog pacijenta. Upotreba
CBCT moze povecati uspjeh terapije sa adekvatnom lokalizacijom impaktiranih o¢njaka i okolnih
anatomskih struktura.

Kljuéne rijeci: gornji o¢njak, impakcija, hirursko-ortodontski tretman
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