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ABSTRACT 
Canine impactions are frequently encountered in the pediatric population. Impacted canines may pose a 

functional and esthetic problem for patients and can affect the neighboring teeth (incisors and premolars). Early 

detection and management of such pathology may help the pediatric dentist and orthodontist to prevent many 

unwanted local and regional complications. Various surgical and orthodontic techniques may be used to recover 

impacted maxillary canines. The decision to surgically correct these impacted teeth is usually made by the 

orthodontist. The treatment of impacted teeth requires a multidisciplinary team comprising orthodontist, pediatric 

dentist, dento-alveolar surgeon, and sometimes a periodontist.  
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INTRODUCTION 

 

Malocclusions could be early 

detected and improved treatment outcomes 

could be achieved if pediatric dental growth 

is periodically examined by a specialist 

(pediatric dentist, orthodontist, etc).  

Impacted teeth are defined as teeth 

remaining in the alveolar bone after the 

expected time of eruption [1]. In comparison 

with ectopic teeth, which are invariably 

displaced, impacted teeth can be placed in the 

correct or in a shifted position. Severely 

ectopic teeth may get impacted, even though 

the expected time frame was not exceeded 

[2]. According to the data from the specialty 

literature, the permanent upper canines are 

the teeth especially prone to impaction, being 

placed in second place after the mandibular 

third molars. Maxillary canine impaction 

occurs in 1-2% of the general population [3-

6]. Disturbances in the eruption of permanent 

maxillary canines are common may be 

because they develop deep within the 

maxillary bone and have the longest path to 

follow compared with any other tooth in the 

oral cavity. 

Aside from their importance in an 

ideal mutually protected occlusal scheme, the 

maxillary canine also plays a key role in the 

esthetics and continuity of the dental arch [7]. 

Canines play a vital role in facial appearance, 

dental esthetics, arch development, and 

functional occlusion. As a result, 
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orthodontists have acknowledged the 

significance of retaining impacted maxillary 

canines and have proposed various 

techniques to effectively and efficiently 

recover these teeth. 

Early successful management of 

ectopic permanent maxillary canines might 

facilitate their spontaneous eruption [8]. In 

cases where preventive care fails to provide 

much-needed results, surgical exposure or 

removal of the impacted maxillary canine is 

highly recommended. 

The treatment of permanent maxillary 

canines is a challenging orthodontic 

procedure that is often required for aesthetic 

and functional correction. Impacted canines 

are a major risk factor for root resorption in 

adjacent teeth. Orthodontic and surgical 

treatment are used for correcting the position 

of impacted teeth [9]. According to Jacoby 

[10], the impacted maxillary canines have a 

position that is mostly palatal, the impaction 

being in majority of cases unilateral. 

Early diagnosis of impacted teeth can 

be made during mixed dentition. The distance 

between impacted teeth and the neighboring 

teeth determines the treatment outcome [11]. 

Age can also influence the duration and 

efficacy of fixed orthodontic treatment. 

Treatment duration was found to be longer in 

adults than in growing individuals. 

Comparative studies of children and adults 

showed that successful fixed orthodontic 

treatment of impacted maxillary canines was 

achieved in roughly two-thirds of the study 

group [12]. Thone erefore, early diagnosis 

associated with younger age help provides 

better management of impacted teeth. 

There are many diagnostic tools for 

dental impaction, such as a thorough physical 

examination by manual palpation of the 

gingiva-buccal sulcus and of the palatal vault. 

The results are confirmed by the imagistic 

methods [13]. Canine impaction that exceeds 

the normal tooth eruption timetable can be 

suggested by the lack of normal development 

of the buccal or palatal growth [14].  

Complications caused by unerupted 

teeth can be timely diagnosed with periapical 

or panoramic radiographs providing different 

degrees of sensitivity [15]. 

Cone beam computed tomography 

(CBCT) has emerged as the method of choice 

in dental impaction imaging. However, 

financial constraints and radiation exposure 

hazards raise concern especially in the 

population affected by dental impaction that 

was timely diagnosed during childhood [16]. 

That is why the analysis of unnecessary use 

of radiographs and of benefits and risks is 

highly recommended. 

 

PREVALENCE AND ETIOLOGY 

OF MAXILLARY CANINE 

IMPACTION 

 

Maxillary canines are the most 

commonly impacted teeth, second only to 

third molars. Maxillary canines occurs in 1-

2% of the general population [3-6]. 

According to Bishara (1992) [17], impaction 

of the maxillary permanent canine is twice as 

common in females. On the other hand, 

Fournier et al. (1982) [18] considered that 

palatal impaction of the maxillary permanent 

canine has been reported to occur 

approximately three times more frequently 
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than buccal impaction. Of all patients who 

have impacted maxillary canines, only 8% 

have bilateral impactions [18]. 

Some common local causes of 

maxillary canine impaction include one or a 

combination of the following factors: 

overlying cysts or tumors, supernumerary 

teeth, loss of arch space, over-retained 

primary teeth, tooth ankylosis, root 

dilacerations, trauma, reconstructive surgery 

for cleft lip/palate repair, thickened overlying 

bone or soft tissue, missing adjacent lateral 

incisor  or idiopathic [19]. 

Two major theories associated with 

palatal displaced maxillary canines are the 

guidance theory and genetic theory. The 

guidance theory proposes that the canine 

erupts along the root of the lateral incisor, 

which serves as a guide, and if the root of the 

lateral incisor is absent or malformed, the 

canine will not erupt [20]. The genetic theory 

points to genetic factors as a primary origin 

of palatal displaced maxillary canines and 

includes other possibly associated dental 

anomalies, such as missing or small lateral 

incisors [21]. 

 

CLINICAL SIGNS 

 

Various clinical signs of canine 

impaction are documented in the specialty 

dental literature. These signs include delayed 

eruption of the permanent canine, over-

retention of the primary canine, absence of a 

labial bulge, presence of a palatal bulge and 

distal crown tipping of the lateral incisor. In 

this case the role of pediatric dental is very 

important because is the first one who can 

detect this problems. 

Visual inspection of the canine bulge, 

whether it is buccal or palatal which should 

be seen between the lateral incisor and first 

premolar roots, and inspection of the 

angulation of the lateral incisor, a distally 

inclined lateral incisor may infer palatal 

impaction and a mesially inclined lateral 

incisor may indicate a buccal impaction. In 

addition, the color and mobility of the 

deciduous canine should be inspected as this 

might indicate resorption of the root. 

Palpation of the buccal surface of the 

alveolar process distal to the lateral incisor 

from eight years of age may reveal the 

position of the maxillary canine and has been 

recommended as a diagnostic tool by Kettle 

[22]. Also, periodontal parameters of 

adjacent teeth should be recorded, including 

the amount of keratinized gingiva, presence 

of tooth mobility and attachment loss. 

Baccetti (1998) [23] reported that 

palatal impacted maxillary canines are 

genetically reciprocally associated with 

anomalies such as enamel hypoplasia, 

infraocclusion of primary molars, aplasia of 

second premolars and small maxillary lateral 

incisors. Becker (2007) [20] reported an 

increase of 2.4 times in the incidence of 

palatal impacted canines adjacent to the sites 

of missing lateral incisors compared with 

palatal impacted canines in the general 

population. Peck et al. [21] highlights the 

idea that a high probability of additional 

dental abnormalities occurring in 

combination with a palatal displaced canine 

(such as congenital tooth absence and 

delayed eruption) should alert clinicians 

(pediatric dentists, orthodontists, etc.) to be 

circumspect when planning treatment. 
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RADIOGRAPHIC ASSESSMENT 

 

Several methods have been used to radiographically evaluate impacted maxillary canines. 

These methods include intraoral techniques (occlusal and periapical x-Ray) (figure 1, figure 2) and 

extraoral techniques (ortopantomograms, postero-anterior or lateral cephalometric radiographs) 

(figure 3). 

 

 

 

 

 

 

 

 

 

 

 

 
 

Radiographs are required to view 

impacted canines in three dimensions 

(vertical, mesio-distal and bucco-palatal), to 

view the relationship to the midline and 

adjacent teeth and to evaluate any resorption 

[24]. The views commonly used for assessing 

ectopic canines include panoramic, 

periapical, cephalometric, lateral skull and 

maxillary occlusal. When localizing 

impacted canines, two radiographic views are 

needed to locate the tooth in the bucco-

lingual plane [25]. 

Orthopantomograms providing two-

dimensional images lack the labio-palatal 

visibility of impacted canines. The analysis 

of pediatric impacted maxillary canines 

based on the five sectors of dental panoramic 

radiographs and further linear and angular 

parameters showed a poor predictive value 

for the impaction of permanent maxillary 

canines. Displacements left unnoticed and 

Figure 1. Retro-alveolar radiography in 

orthoradial incidence. 

Figure 2. Retro-alveolar  radiography in   

mesial incidence 

Figure 3. Orthopantomography – impacted 2.3. 
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missing early intervention may affect smile 

aesthetics and cause root resorption in 

surrounding teeth [16]. For that reason, 

detailed radiographic findings play a major 

role in avoiding later complications and 

unnecessary treatment delays. 

Clinicians can localize canines by 

using advanced three-dimensional imaging 

techniques. Cone-beam computed 

tomography (CBCT) can identify and locate 

the position of impacted canines accurately 

(Figure 4 a,b). By using this imaging 

technique, dentists also can assess any 

damage to the roots of adjacent teeth and the 

amount of bone surrounding each tooth

. 
 

             
 

 

Ericson and Kurol (1988) examined 

prognostic factors for orthodontic treatment 

of maxillary impacted canines based on the 

radiographic presentation of 

orthopantomograms. According to the 

authors, as the canine cusp tip approaches the 

midline and the inclination of its long axis 

increases, an increased length of orthodontic 

treatment time is expected. In addition, the 

risk of root resorption of the adjacent lateral 

incisor is increased [11]. 

 

SEQUELAE OF MAXILLARY 

IMPACTED CANINES 

 

Possible sequelae of impacted canines 

include cyst formation, internal resorption of 

the impacted tooth, external resorption of 

impacted or neighboring teeth, ankylosis, 

infection, and migration of neighboring teeth 

with loss of arch length. 

Ericson and Kurol (1988) showed, in 

a study of 107 children, that resorption on the 

roots of incisors adjacent to ectopically 

positioned canines occurred in 38% of lateral 

and 9% of central incisors [11]. Walker et al. 

showed that 66.7% of lateral and 11.1% of 

central incisors were resorbed following the 

ectopic eruption of adjacent canine. 

 

TREATMENT OPTIONS 

 

According to Counihan et al. (2013) 

[26], the management of impacted canines 

usually involves five treatment options: 

1. No active treatment and 

monitor radiographically for 

cyst formation; 

2. Interceptive treatment; 

Figure 4 (a,b). CBCT reconstruction of the maxillary arch illustrating the impaction of 1.3, 2.3. 
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3. Surgical exposure and 

orthodontic alignment; 

4. Surgical repositioning; 

5. Extraction. 

 

Interceptive treatment 

Preventing maxillary canine 

impaction is the ideal form of treatment. The 

success of early interceptive treatment for 

impacted maxillary canines is influenced by 

the degree of impaction and the patient’s age 

at diagnosis [27]. 

Using panoramic techniques, Ericson 

and Kurol (1988) found that early extraction 

of primary maxillary canines may result in 

normal eruption of ectopically displaced 

permanent maxillary canines. They proposed 

that extracting the primary canine before the 

patient is 11 years of age would normalize the 

erupting position of the permanent canine in 

91 percent of the cases if the crown were 

distal to the midline of the later incisor root 

[26]. The success rate decreases to 64 percent 

if the permanent canine crown is mesial to the 

midline of the lateral incisor root [28]. 

Orthodontists recommend that clinicians 

intercede and extract the primary canine in a 

timely manner to prevent impaction of the 

permanent canines. 

Power and Short discovered that 

when the vertical angulation exceeds 31 

percent, the chance of normal eruption after 

extraction significantly decreases [29]. 

Ericson and Kurol (1988) found that lateral 

incisor root resorption increases when the 

canine cusp tip is positioned more mesially 

on the lateral root [11]. 

 

Surgical exposure and orthodontic 

alignment 

There are 3 methods used for surgical 

exposure and orthodontic alignment: 

1. Open surgical exposure 

2.   Surgical exposure with packing 

and delayed bonding of the 

orthodontic bracelet. 

3.   A surgical exposure and bonding 

of orthodontic bracelet intraoperatively. 

If the canine has the correct 

inclination, the open surgical exposure is the 

treatment of choice. It has been shown that 

excision of the gingival over the canine with 

bone removal is sufficient to allow eruption 

of the canine [30]. 

 

Flap design 

Flap design is dictated by the location 

of the impacted canine. If the impacted 

canine is located buccally, a gingival crest 

incision can be made in the gingival sulcus. 

If the impacted canine is high, the incision 

can be made horizontally above the papillae. 

Vestibular incisions made at the level of the 

mucogingival junction should be made only 

when the impacted canine is above the root 

apices [31]. 

If the impacted canine is palatal, a 

palatal incision placed in the gingival sulcus 

can be performed. Palatal incisions placed 

between the gingival crest and palatal vault 

should be avoided because trauma to the 

greater palatine artery could occur [32]. 

 

Surgical approaches for surgical 

exposure with orthodontic alignment 

The closed exposure technique 

replaces the mucoperiosteal flap over the 

exposed canine after the bracket and chain is 

applied [33]. The disadvantage of this 

technique is that bonding can fail and re-

exposure is necessary. If the inclination of the 

canine to the midline is greater than 45 

degrees then the prognosis for alignment 
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worsens. The closer the impacted canine is to 

the midline the worse the prognosis [34]. 

 

Application of orthodontic traction 

devices 

Many different devices can be applied 

to the crown of an impacted canine. These 

include a wire, pins, crown formers, 

orthodontic brackets and temporary 

anchorage devices (TADs). There are 2 types 

of bonding agents that can be used. One is a 

2-part self-cure bonding agent and the other 

is a light cure bonding agent. The advantage 

of the light cure materials is most can work in 

a partially wet field [31]. The tooth surface 

must also be acid etched. Successful bonding 

of the bracket improves with hemostasis. If it 

is a light cure material, it should be light 

cured for 20 to 40 seconds. 

 

CONCLUSIONS 

 

The impacted maxillary canine poses 

challenging interdisciplinary diagnoses and 

treatment. The management of impacted 

canines is important in terms of esthetics and 

function. Clinicians must formulate treatment 

plans that are in the best interest of the 

patient, and they must be knowledgeable 

about the variety of treatment options.  

Treatment planning for these cases 

should be multidisciplinary with the oral and 

maxillofacial surgeon making the final 

decision on the surgical treatment plan. 

Careful selection of surgical and orthodontic 

techniques is essential for the successful 

alignment of impacted maxillary canines. 

The simple efficient and effective 

interceptive treatment of the maxillary canine 

impaction represents a predictive tool for 

future inter and intra-arch harmony in 

permanent dentition. 

 

REFERENCES 

 

1. Litsas G, Acar A. A review of early displaced maxillary canines: etiology, diagnosis and interceptive 

treatment. Open Dent J. 2011;5:39-47. 

2. Lövgren ML, Dahl O, Uribe P, Ransjö M, Westerlund A. Prevalence of impacted maxillary canines-

an epidemiological study in a region with systematically implemented interceptive treatment. Eur J 

Orthod. 2019;41(5):454-459. 

3. Chu FC, Li TK, Lui VK, Newsome PR, Chow RL, Cheung LK. Prevalence of impacted teeth and 

associated pathologies--a radiographic study of the Hong Kong Chinese population. Hong Kong Med 

J. 2003;9(3):158-163.       

4. Pedro FL, Bandéca MC, Volpato LE, et al. Prevalence of impacted teeth in a Brazilian subpopulation. 

J Contemp Dent Pract. 2014;15(2):209-213.  

5. Thilander B, Jakobsson SO. Local factors in impaction of maxillary canines. Acta Odontol Scand. 

1968;26(2):145-168. 

6. Aktan AM, Kara S, Akgünlü F, Malkoç S. The incidence of canine transmigration and tooth impaction 

in a Turkish subpopulation. Eur J Orthod. 2010;32(5):575-581. 

7. Pokorny PH, Wiens JP, Litvak H. Occlusion for fixed prosthodontics: a historical perspective of the 

gnathological influence.J Prosthet Dent 2008;99:299-313. 



Romanian Journal of Oral Rehabilitation 

Vol. 14, No.3 July-August 2022 

 

178 
 

8. Naoumova J, Kurol J, Kjellberg H. Extraction of the deciduous canine as an interceptive treatment in 

children with palatal displaced canines - part I: shall we extract the deciduous canine or not?. Eur J 

Orthod. 2015;37(2):209-218.  

9. Alqerban A, Jacobs R, Lambrechts P, Loozen G, Willems G. Root resorption of the maxillary lateral 

incisor caused by impacted canine: a literature review. Clin Oral Investig. 2009;13(3):247-255. 

10. Jacoby H. The etiology of maxillary canine impactions. Am J Orthod. 1983;84(2):125-132 

11. Ericson S, Kurol J. Early treatment of palatally erupting maxillary canines by extraction of the primary 

canines. Eur J Orthod 1988;10:283-95. 

12. Becker A, Chaushu S. Success rate and duration of orthodontic treatment for adult patients with 

palatally impacted maxillary canines. Am J Orthod Dentofacial Orthop. 2003;124(5):509-514. 

13. Shapira Y, Kuftinec MM. Early diagnosis and interception of potential maxillary canine impaction. J 

Am Dent Assoc. 1998;129(10):1450-1454. 

14. Ericson S, Kurol J. Longitudinal study and analysis of clinical supervision of maxillary canine 

eruption. Community Dent Oral Epidemiol. 1986;14(3):172-176. 

15. Katsnelson A, Flick WG, Susarla S, Tartakovsky JV, Miloro M. Use of panoramic x-ray to determine 

position of impacted maxillary canines. J Oral Maxillofac Surg. 2010;68(5):996-1000. 

16. Alqerban A, Hedesiu M, Baciut M, et al. Pre-surgical treatment planning of maxillary canine 

impactions using panoramic vs cone beam CT imaging. Dentomaxillofac Radiol. 

2013;42(9):20130157.  

17. Bishara SE. Impacted maxillary canines: a review. Am J Orthod Dentofac Orthop 1992;101:159-71. 

18. Fournier A, Turcotte JY, Bernard C. Orthodontic considerations in the treatment of maxillary impacted 

canines. Am J Orthod 1982;81:236-9. 

19. Becker A, Smith P, Behar R. The incidence of anomalous maxillary lateral incisors in relation to 

palatally displaced cuspids.Angle Orthod 1981;51:24-9. 

20. Becker A. The Orthodontic Treatment of Impacted Teeth. 2nd ed. Abingdon, Oxon, England: Informa 

Healthcare; 2007:1-228. 

21. Peck S, Peck L, Kataja M. The palatally displaced canine as a dental anomaly of genetic origin. Angle 

Orthod 1994;64(4):249-256. 

22. Kettle MA. Treatment of the unerupted maxillary canine. Trans Br Soc Orthod 1957; 74−84. 

23. Baccetti T. A controlled study of associated dental anomalies. Angle Orthod 1998;68(3):267-274. 

24. Stivaros N, Mandall NA. Radiographic factors affecting the management of impacted upper permanent 

canines. J Orthod 2000; 27(2):169−173. 

25. Jacobs S. Radiographic localization of unerupted maxillary anterior teeth using the vertical tube shift 

technique: the history and application of the method with some case reports. Am J Orthod Dentofacial 

Orthop 1999; 116: 415−423. 

26. Counihan K, Al-Awadhi EA, Butler J. Guidelines for the assessment of the impacted maxillary canine. 

Dent Update. 2013;40(9):770-777. 

27. Jacobs SG. Reducing the incidence of palatally impacted maxillary canines by extraction of deciduous 

canines: a useful preventive/interceptive orthodontic procedure: case reports. Aust Dent J 

1992;37(1):6-11. 

28. Elefteriadis JN, Athanasiou AE. Evaluation of impacted canines by means of computerized 

tomography. Int J Adult Orthodon Orthognath Surg 1996;11(3):257-264. 



Romanian Journal of Oral Rehabilitation 

Vol. 14, No.3 July-August 2022 

 

179 
 

29. Power SM, Short MB. An investigation into the response of palatally displaced canines to the removal 

of deciduous canines and an assessment of factors contributing to favorable eruption. Br J Orthod 

1993;20(3):217-223. 

30. Piriren S, Arte S, Apajalahti S. Palatal displacement of canine is genetic and related to congential 

absence of teeth. J Dental Res 1998;75:1742–6 

31. Alberto PL. Surgical Exposure of Impacted Teeth. Oral Maxillofac Surg Clin North Am. 

2020;32(4):561-570. 

32. Becker A, Chaushu S. Palatally impacted canines: the case for closed surgical exposure and immediate 

orthodontic traction. Am J Orthod Dentofacial Orthop 2013;143(4):451–9. 

33. Park J, Kwon O, Sung J, et al. Uprighting second molars with microimplant anchorage. J Clin Orthod 

2004;38(2):100–3. 

34. Felsenfeld A, Aghaloo T. Surgical exposure of impacted teeth. Oral Maxillofacial Surg Clin N Am 

2002;14:187–99. 

 

 

 

 

  

 

 

 


