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ABSTRACT
Maxillary canine impaction is a common occurrence, especially in the palate, despite suffi cient 

space in the arch for tooth alignment. A proper approach requires knowledge of different specialties of 
dentistry, such as orthodontics, surgery, radiology, and periodontology, which are generally not centered 
on a single professional. The causes for canine impaction may be either generalized or localized, and 
the diagnosis should be made through specifi c clinical and radiographic examination. The prognosis 
of surgical-orthodontic treatment depends on the position of the canine in relation to the neighboring 
teeth and height of the alveolar process, in addition to careful surgical technique, considering that 
there are risks involved, such as ankylosis, loss of tooth vitality, root resorption of the involved tooth 
and adjacent teeth, and damage to supporting tissues. Given the important role played by impacted 
maxillary canines, their traction is the treatment of choice in orthodontically treated patients. The 
present study reviews the literature on important factors to be considered when approaching impacted 
canines, such as therapeutic possibilities, their advantages and disadvantages. 

Keywords: Traction, impacted canines, surgical-orthodontic treatment.

Tracionamento Ortodôntico-Cirúrgico para Caninos Superiores 
Impactados: Revisão Crítica e Sugestão de Protocolo

RESUMO
A impactação de caninos superiores é uma ocorrência freqüente, especialmente na 

região palatina, ainda que na presença de espaço sufi ciente para seu alinhamento na arcada. 
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A abordagem exige conhecimentos de diferentes especialidades da odontologia, tais como a 
ortodontia, cirurgia, radiologia e periodontia e que, em geral, não se centram em um único 
profi ssional. Pode ser causada por fatores de ordem geral ou local, sendo que seu diagnóstico 
deve ser realizado por meio de exames clínico e radiográfi co específi cos. O prognóstico do 
tratamento ortodôntico-cirúrgico ira depender da posição do canino em relação aos dentes 
vizinhos e da sua altura no processo alveolar, além de técnica cirúrgica cuidadosa, haja 
vista que envolve riscos, como: anquilose, desvitalização, reabsorção radicular do dente 
envolvido e dos dentes adjacentes e dano aos tecidos de suporte. Em virtude das importantes 
funções desempenhadas pelos caninos inclusos superiores, o seu aproveitamento através do 
tracionamento é o tratamento de eleição nos pacientes assistidos ortodonticamente. O presente 
trabalho traz uma revisão bibliográfi ca acerca de importantes fatores a serem considerados na 
abordagem dos caninos impactados, tais como as possibilidades terapêuticas, suas vantagens 
e desvantagens. 

Palavras-chave: Tracionamento, caninos impactados, tratamento ortodôntico-cirúrgico.

INTRODUCTION
The canine is considered one of the most important teeth in the dental arch, both 

aesthetically and functionally. However, canine impaction is a common occurrence, 
second only to impaction of the third molars (2). 

According to Puricelli et al. (17), the presence of a canine provides a smooth 
transition between the anterior and posterior arch segments, playing a specifi c role in 
mastication. According to Dewel (7), canine teeth determine the shape of the dental 
arch, defi ning the contour of the mouth, maintain the harmony and symmetry of the 
occlusal relationship, and support lateral movements and masticatory load. Rodrigues 
& Tavano (18) described the canine as the largest tooth in the arch, with the longest root, 
being supported by bone tissue that is structured specially to distribute forces among the 
craniofacial elements. 

There are reports that maxillary canines have a longer eruption path, in terms 
of time and distance, in addition to a more tortuous path of eruption than any other 
tooth (5). Thus, several treatment suggestions can be found in the literature, including 
methods to guide or move the impacted teeth into proper position for occlusion. 
Removal of mechanical interference, such as supernumerary teeth or any pathology, 
and even the creation of space in the arch to allow spontaneous eruption have 
been described in the literature (8). However, in most cases, surgical exposure and 
orthodontic traction of the unerupted tooth are required to move the teeth to their 
correct arch position.

Several factors should be taken into account when surgical-orthodontic traction 
of an unerupted tooth is chosen, including meticulous surgical technique with complete 
fl ap closure, minimal removal of bone and dental follicle, avoiding manipulation of 
the root until the application of orthodontic mechanics, and application of light forces, 
with a reliable anchorage unit that is resistant to the applied load. Adverse effects on 
periodontal tissues and unfavorable aesthetic and functional results have been associated 
with inadequate diagnosis and treatment planning. 
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This study presents an objective review of the literature on the main factors that lead 
to successful treatment of impacted canines. Diagnosis, surgical-orthodontic treatment 
planning, therapeutic approaches and their advantages and disadvantages are emphasized 
in order to optimize the overall treatment time. 

LITERATURE REVIEW
The etiology of canine impaction may be related to general factors, such as 

inheritance, endocrine defi ciencies, febrile diseases, and irradiation. Regarding local 
factors, the causes include tooth size-arch length discrepancy, prolonged retention, 
premature loss of primary canines, abnormal position of the tooth germ, presence of 
alveolar cleft, agenesis, ankylosis, supernumerary teeth, deleterious oral habits, trauma, 
disruption of the root structure, iatrogenic and idiopathic causes (1,3,10), and ectopic 
path of eruption (15). The incidence of canine impaction ranges from 0.92 to 2.2% (3), 
and may reach 2.56% of cases (14), occurring more frequently in the palatal than in the 
labial region (2:1). The condition affects females more than males (3:1), exhibiting left-
sided predominance of unilateral occurrence (11).

The main signs observed on clinical examination to diagnose the presence of 
impacted canines are: delayed eruption after 14 years of age, prolonged retention of a 
primary canine, elevation of the palatal or labial mucosa, and distal migration of the crown 
of the maxillary lateral incisors with or without a midline shift (3). 

The calcifi cation process of maxillary permanent canines begins between 4 and 12 
months of age, and the canines are complete at 6-7 years of age. The canine develops in 
the frontal process of the maxilla, near the infraorbital rim (19). This long path of eruption, 
starting at a high position beneath the orbital fl oor, contributes to the high frequency of 
eruption problems. After 8-9 years of age, the presence of canines may be diagnosed by 
palpation, which helps identify their general position and crown angulation. The canine 
only emerges into the oral cavity when ¾ of the root is formed (5).

Dental crowding is regarded as a factor causing an ectopic path of eruption in 
permanent canines. There is suffi cient space for eruption of palatally impacted canines in 
85% of cases, whereas 83% of labially impacted canines exhibit dental crowding (10).

Radiographic examination is essential for the diagnosis, confi rming the presence 
of an impacted canine in the upper jaw at buccolingual, cervico-occlusal and mesiodistal 
directions, as well as its relationship with adjacent structures. On radiographs, other aspects 
related to the canine should also be observed, such as root formation and morphology, 
presence of crown or root resorption, and cysts, among others. Lateral, panoramic, 
occlusal, or periapical radiographs can be performed (using Clark’s technique for 
buccolingual localization), and computed tomography (CT) as deemed necessary.

Clark’s technique extends the versatility of the diagnosis by using two intraoral 
periapical fi lms. The fi rst fi lm (orthoradial projection) enables mesiodistal and cervico-
occlusal assessment. The second fi lm (with a mesial or distal shift) adds the possibility 
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of diagnosis at the buccolingual position. Periapical radiographs associated with clinical 
evaluation are suffi cient to determine the exact position of the canines in 92% of cases (9).

In the presence of an unerupted canine in the permanent dentition, the orthodontist, 
supported by orthodontic records and reliable clinical evaluation, should determine the 
actual need for orthodontic treatment. At fi rst, extraction is not recommended, given 
the great importance of the maxillary canine in the dental arch, both aesthetically and 
functionally. The prognosis of surgical-orthodontic traction depends on many factors, 
including the position of the canine in relation to the adjacent teeth and height of the 
alveolar process (3). The orthodontist, the patient and/or parents should be aware of the 
advantages and risks of treatment, such as ankylosis, loss of tooth vitality, possible root 
resorption of the canine and adjacent teeth, and damage to supporting tissues. 

As a rule, after dental age assessment (from the beginning of the calcifi cation 
process of the canine until complete formation of the root apex), correlating it with 
chronological age at each stage, the appropriate moment for surgical-orthodontic treatment 
is defi ned. 

Before the introduction of bonding materials (composite resin and ionomer), 
orthodontic appliances and the development of more conservative surgical techniques, 
the failure rate was particularly high in the treatment of impacted teeth. Alternative 
approaches, such as circumferential steel wires around the crown, perforation in the 
crown, and cementation of threaded pins, provided poor and ineffective results regarding 
orthodontic movement and especially regarding the health of teeth and supporting tissues. 
The excessive and traumatic removal of bone tissue may result in ankylosis and external 
resorption. Perforation in the crown is not recommended due to risk of pulp damage and 
crown destruction (20).

Currently, the most widely used technique involves surgical exposure of the crown, 
with a full-thickness fl ap involving the keratinized gingiva and alveolar mucosa, with one 
or two relaxing incisions, and minimal removal of bone and dental follicle (suffi cient to 
attach an orthodontic appliance). Then, the tooth is etched with 37% phosphoric acid, and 
with a clean and dry surgical fi eld, an orthodontic appliance (bracket, mesh, or button) is 
bonded with a composite resin or glass ionomer adhesive. Bond strength should be tested 
before complete fl ap closure to prevent detachment and the need for further surgery.

There are several methods for traction and alignment of impacted canines, including 
fi xed or removable appliances, anchorage in the same or in the opposite arch, and mini-
implants used for orthodontic anchorage. In general, fi xed orthodontic appliances offer 
greater and more effective control of the traction force applied. In addition, in most cases 
there is a need to correct some type of associated malocclusion and to open and maintain 
space for the tooth to be erupted (20).

Use of a rectangular orthodontic wire, with a minimum thickness of 0.018’’ x 
0.022’’, is recommended to support the forces moving the impacted canine and considered 
suffi cient to resist to the traction movement together with the anchorage effort (upper 
lingual arch supported on the fi rst molars or the posterior teeth wired together). 
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There is controversy regarding the amount of load applied to surgical-orthodontic 
traction. Bishara et al. (3) suggest a load not exceeding 60 g, Odegaard (16) recommends 
75 to 100 g, and Crescini et al. (6) 100 g. Forces should be applied by means of springs, 
elastics, stainless steel ligatures, or a helical-shaped device attached to the orthodontic 
arch (12,13).

In surgical planning, extraction of the primary canine, if present, should be considered 
during surgery for traction (6) or at a later stage after movement of the permanent canine 
is observed (4). Likewise, when extraction of the fi rst premolar is indicated to gain space, 
it should not be performed until movement of the impacted canine is observed, thus ruling 
out the possibility of ankylosis (3).

CONCLUSIONS
1. Extraction of impacted canines is recommended with a 45-degree inclination, 

high position, close to the midline and the roots of the adjacent teeth.

2. Traction of impacted canines involves surgical exposure, acid etching, an 
orthodontic appliance bonded to the crown of the involved tooth, and fi nally the application 
of orthodontic forces.

3. The closed eruption technique should be the choice of treatment, with conservative 
removal of bone tissue and complete fl ap replacement, producing better aesthetic and 
periodontal results, with preservation of the attached gingiva.

4. Fixed orthodontic appliances should be used as a basis for traction, due to better 
resistance to reactive forces and distortions. 

5. The canine should be moved using light forces, resulting from elastics, springs 
or stainless steel ligatures, not exceeding 100 g.

6. The basis for traction forces should be anchored on a rectangular wire, providing 
minimum defl ection and fewer unwanted effects on the anchorage unit.

7. Maintaining space should be a priority, aided by acrylic resin space maintainers, 
springs, or tubes. 

8. Before extraction of the fi rst premolar, it is essential to check whether the impacted 
canine has responded positively to surgical-orthodontic traction, thus minimizing further 
sequelae. 
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