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Abstract: 
Background and Objectives: Impacted canines is a frequent problem in orthodontic clinics, and 

their early diagnosis is important to prevent further complications. The objective of this study is to 

determine the prevalence and radiographic localization of the impacted maxillary canines in selected 

Syrian sample in Damascus, Syria.  

Materials and methods: Retrospective analysis of the Panoramic radiographs of 1692 patients [592 

male (35%) and 1100 female (65 %)] attending in an outpatient orthodontic clinic from January 2000 

to January 2015 were performed for this study. The ages of patients ranged between 13 to 35 years.  

Results: The incidence of maxillary canine impaction was 3.7% out of 80 impacted maxillary 

canines. 69.84 % were in female patients and 30.16 % were in male patients. Bilateral impaction was 

seen in 28% of the cases, palatal impaction in 30%, and buccaly impaction in 31 % of the cases.  

Conclusions: Impacted maxillary canines were found in the 3.72% of the 1692 patients. Female 

patients showed more incidence for maxillary canine impaction as compared to male patients, with 

high percentage for bilateral palatally impacted canines. 
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 الشعاعي والموقع الانتشار: العموية الأنياب انطمار

 دمشق – سورية في الأسنان تقويم لمرضى
 

 1*نصّار أبو نعمان جهاد
 

 .دمشق جامعة -الأسنان طب   كميَّة -الثَّابتة الأسنان تعويضات قسم - مساعد أستاذ*7
 

 :الممخص
يعد انطمار الأنياب مشكمة متكررة في مجال تقويم الأسنان، ومن المهم التشخيص المبكر لمنع حدوث  خمفية وهدف البحث:

المنطمرة لدى عينة الاختلاطات التالية . الهدف من هذه الدراسة تحديد الانتشار و التوضع الشعاعي لأنياب الفك العموي 
 .سورية مختارة في دمشق، سورية

 :المواد و الطرائق
%(] تابعين لعيادة تقويم 65أنثى ) 1100%( و35ذكراً ) 592مريضاً  1692تم إجراء تحميل راجع لصور بانورامية تابعة ل  

حتى  13عمار المرضى من .تراوحت أ 2015حتى شهر كانون الثاني عام  2000أسنان خارجية من شهر كانون الثاني عام 
 .عاماً  35

ذكور. شوهد الانطمار  30,16% إناث و69,84%  وكانت نسبة 3,7كانت نسبة حدوث انطمار أنياب الفك العموي  النتائج:
 .%31%، والانطمار الدهميزي 30% من الحالات، والانطمار الحنكي 28ثنائي الجانب في 

مريضاً( وهو أكثر حدوثاً لدى  1692من مراجعي حالات تقويم الأسنان ) 3,7 نسبة حدوث انطمار الأنياب العموية الخلاصة:
 الإناث مع نسبة عالية من الانطمار ثناثي الجانب.  

 أنياب. ، نطمارإ الكممات المفتاحية:
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Maxillary canines are among the last teeth to 

develop and have the longest path of eruption from 

their bony crypts near the external border of the 

nasal fossae to the final position in the oral cavity.
1
  

Therefore, there is a greater possibility for 

developmental alteration resulting in crowding and 

impaction. Maxillary canine impaction is diagnosed 

by clinical examination that includes extraoral 

palpation, and radiographic examination such as 

periodic panoramic and selective periapical 

radiographs.
2
 

Previous studies reported various definitions of 

“impaction”. Kokich and Mathews (1993)
3
 

mentioned that when a tooth does not erupt in at its 

appropriate site in the dental arch, at the right time, 

it is considered as an impaction. Andreasen et al 

(1997)
4
 defines impaction as a cessation of the 

eruption of a tooth caused by a clinically or 

radiographically detectable physical barrier in the 

eruption path or by an ectopic position of the tooth. 

Other reports stated that when a tooth is unerupted 

more than 1 year after the normal age for eruption, it 

is then defined as “impacted”. 
1, 5, 6

 

 The guidance theory and the genetic theory are 

the two major theories used to explain the cause of 

canine impaction. The guidance theory mentioned 

that the distal surface of the lateral incisor root play 

as a guide for canine eruption. Thus, an absent or 

malformed lateral incisor root causes the canine to 

erupt in an erroneous way.
1
 The genetic theory 

denotes that multiple gene expressions are 

responsible for the different dental anomalies such 

as peg shaped lateral incisors, infraocclusion of 

primary molars, and enamel hypoplasia including 

palatally impacted maxillary canines.
7, 8

 A Study by 

Peck and Peck reported that prevalence of other 

dental anomalies in patients with palatally impacted 

canines, bilateral occurrence of palatally impacted 

canines, sexual dimorphism, familial trend, and 

different racial spread are the main factors that stand 

up for genetic theory.
9
 

Maxillary canines are considered among the most 

vulnerable teeth for impaction, where preceded only 

by the lower third molars. Different researches 

indicate that impaction of maxillary canines occur in 

1% to 2% of population.
10, 11

 The incidence of 

impaction are twice in women than men. Ericson 

and kurol in 1987 mentioned that 85% of impacted 

canine occurs palatally while only 15% of 

impactions occur labially.
12

 According to Al-Nimri 

and Gharaibeh palatal canine impaction occurred 

mostly in Class II division 2 occlusion.
13

 Unilateral 

impaction appear to be more common than bilateral 

one. Furthermore, maxillary canine impaction 20 

times more recurrent than those in mandible.
14

  

The clinician needs to know the incidence of the 

impacted canine in the patients referred. Thus, they 

can predict the possibility of its incidence to monitor 

the patient. However, in spite of the available 

information about the prevalence of impacted 

canines in different ethnic groups, studies on 

impacted maxillary canines have not yet been 

performed in Damascus, Syria. The purpose of this 

study was to determine the incidence of impacted 

maxillary canines in selected Syrian population, 

Damascus. 

Materials and methods:  
This study is retrospective, descriptive study 

depend on the panoramic radiographs and complete 

records of 1692 patients [592 (34.99%) male and 

1100 (65.01%) female]. The radiographs were 

collected from patients who presented in our 

outpatient orthodontic clinic from January 2000 to 

January 2024. The age of patients ranged from 13 to 

35 years. 

 Individuals younger than 13 years old were 

excluded in the study. Because maxillary canines 

might still erupt at this age group. Moreover, 

patients with any pathological conditions, trauma, 

syndromes or hereditary diseases such as Down’s  

syndrome, or those who had history of jaw fracture 

that could have affected permanent canines eruption 

were rejected from this report. 
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Bishara SE, 1992
11

 and Manne R et al, 2012
15

 

mentioned four clinical signs as indicative of canine 

impaction: 

 Delayed eruption of the permanent canine or 

prolonged retention of the deciduous canine after 

14-15 years of age. 

 Absence of a normal labial canine bulge. 

 Presence of a palatal pulge. 

 Distal tipping, migration or delayed eruption of the 

lateral incisor. 

 

The records of 1692 patients were fully examined 

in order to identified impacted maxillary canines by 

using visual inspection, palpation, and radiographs. 

Clinical examination was started by taking a review 

regarding chronological age and history of dental 

eruption/exfoliation patterns for every patient. 

Splaying of the lateral incisors, lost space, crowding 

or fibrous tissue overlaying the canine region, and 

mobility of the primary canines were examined as a 

part of visual inspection. Clinical palpation was 

done by checking any retained deciduous canine, 

and presence of canine bulge in buccal or palatal 

region. Ericson and kurol in 1986 declared that an 

accurate diagnosis can be produced through the 

strengthening of the clinical examination by 

radiographic evaluation.
12

  

Panoramic radiographs were taken using a 

Soredex-Cranex D (Tuusula, Finland). The exposure 

setting values were fixed according to each patient, 

ranged from 60-66 KVp, 6-10 mA. The exposure 

time was set at 17.6 s. Other radiographs were used 

to determine impacted canine position by 

parallaxing, such as periapical and anterior occlusal 

radiographs. All radiographs were assessed 

independently on a transparency projector under 

constant lighting conditions. To assess reliability, all 

radiographs were reexamined after a month of the 

primary examination for the reliability of the results.   

Data were analyzed by SPSS version 14.0 

software. Related graphs and tables were prepared 

using Microsoft Excel 2007. Chi-square test was 

used for statistical analysis to evaluate the 

differences in gender, age, location (right and left), 

and position of impacted maxillary canines. 

 

Table 1:percentage distribution of impacted maxillary 

canines according to gender 

  Frequency Percent 

Valid 

Female 44 69.84% 

Male 19 30.16% 

Total 63 100.0% 

 

Results:  
Out of 1692 patients, only 63 (3.72 %) patients 

have impacted maxillary canines.  

 

Figure (1): percentage distribution of impacted 

maxillary canines according to gender 

 

Of these, female patients encountered maxillary 

canine impaction (69.84 %) than male patients 

(30.16 %) (Fig 1). The distribution of impacted 

canine according to gender were shown in table 1. 

80 impacted maxillary canines found in 63 

patients. 39.7 was present in left side only, 33.3% in 

right side only, and 27.9% in both sides (Fig 2). The 

distribution of maxillary impacted canines according 

to the sides were insignificant (P > 0.05) (Table 2). 
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Figure 2: distribution of impacted maxillary canines 

according to side 

Study the distribution of maxillary canine 

impaction according to location showed palatal 

canine impaction was more in female patients. 

While male patients have shown almost equal 

numbers of buccal and palatal canines impaction. 

Table 2: percentage distribution of impacted 

maxillary canines according to side 

  Side 

Total   Left Right Both 

Gender Female 18 

(40.9%) 

15 

(34.1%) 

11 

(25.0%) 

44 

(100.0%) 

Male 7 

(36.8%) 

6 

(31.6%) 

6 

(31.6%) 

19 

(100.0%) 

Total 25 

(39.7%) 

21 

(33.3%) 

17 

(27.9%) 

63 

(100.0%) 

Chi-Square test 0.293 

P 0.864 

 

 
Figure 3: distribution of impacted maxillary canines 

according to location 

 

The palatally impacted maxillary canines 

occurred in 32 female and 9 male patients. the 

buccal side of maxillary arch had 10 impaction in 

male and 12 in female. However, distribution of 

maxillary canine impaction according to location 

(buccaly or palatally) were insignificant (P > 0.05) 

in Chi-Square test (table 3). 

 

Of forty-one patients (65.1%) have palatal canine 

impaction, 13 of them were bilateral impaction, 

whereas, 17 and 11 in left and right position, 

respectively (Fig 4). A further 22 patients (34.9%) 

buccal canine impaction, only four of  

 

Table 3: percentage distribution of impacted 

maxillary canines according to location 

  Palatal / Buccal 
Total 

  Buccal Palatal 

Gender 
Female 12 (27.3%) 32 (72.7%) 44 (100.0%) 

Male 10 (52.6%) 9 (47.4%) 19 (100.0%) 

Total 22 (34.9%) 41 (65.1%) 63 (100.0%) 

Chi-Square test 3.755 

P 0.053 

Fisher’s test 0.051 
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 them have bilateral buccal canine impaction. The 

highest number of canines impaction were palataly 

in left side in male patients (Table 4). 

 
Figure 4: distribution of impacted maxillary canines 

according to location and side of impaction 

 

 

 

 

 

 

Table 4: Palatal / Buccal x Side distribuation 

   Side 

Total 

   

Left 

Righ

t Both 

Buccal 
Count 8 10 4 22 

% of total 12.7 15.9 6.3% 34.9 

Palatal 
Count 17 11 13 41 

% of total 27.0 17.5 20.6 65.1 

Total Count 25 21 17 63 

% of total 39.7 33.3 27.0 100 

 

CHI-square test revealed no significant relation 

between buccal or palatal canine impaction and side 

of impaction either right or left side (Table 5). 

 

Table 5: chi-square test for palatal/buccal  impaction 

in relation with side of impaction 

Chi-Square Tests 

  Palatal / Buccal 

Side 

right/left 

/both 

Chi-square 2.555 

Sig. 0.279 

 

Discussion:  
The permanent canines were considered the 

cornerstone for an esthetic shape and functional 

occlusion. It has unnatural eruption process 

comparing with other tooth in the oral cavity due to 

its long and complicated pathway of eruption. many 

authors stated that the most frequently impacted 

tooth in the dental arch were maxillary canines.
16, 17

 

Previous studies showed clear variation in the 

prevalence and incidence of canine impaction due to 

the difference in the selected population and ethnic 

origin.
5, 16, 17

 the prevalence of maxillary canine 

impaction was 3.72% in this study, which is higher 

than that mentioned in other studies (1% to 3%).
16-18

 

However, the lowest prevalence of canine impaction 

were shown in the Japanese with only 0.27% of the 

sample population.
17

 Numerous studies found higher 

prevalence of canine impaction,  Fardi et al
19

 

reported 8.8% as a prevalence of canine impaction in 

Greek population, which is in the line with the 

findings of Patil and Maheshwari
17

 in the Indian 

population (9.7%). 

In coincidence with other studies,
16, 20

 we found that 

maxillary canine impaction occur more frequently in 

female patients than male patients. Two thirds of our 

sample population were female, this is probably due 

to the fact that female seeking orthodontic treatment 

more than male. Thus, there is a greater opportunity 

to discover impacted canines in females.
20

 It is 

possible that the incidence of canine impaction have 

been increased because of the smaller cranium and 

facial skeleton for female patients.
18, 21

 Moreover, 

male arches grow wider than female arches which 

may lead to lack of space for canine in the female 

dental arches.
22, 23

In addition, Females' growth tends 

to slow two years earlier compared to males, which 

may hinder the eruption of the canines. 

Occurrence of unilateral or bilateral maxillary 

canine impactions is a variable phenomenon, most 

studies showed that unilateral impaction are more 
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frequent
16, 24

 Similarly, the left maxillary canine 

were the most commonly impacted teeth in both 

males and females. There was no statistically 

significant difference between the impacted tooth 

location (unilateral/ bilateral) and gender. The 

maxillary canines were impacted bilaterally in 

27.9 %, while it is only 8-10% in others.
25

 

Accurate radiographs are important to determine the 

position of maxillary impacted canines, Ericson and 

Kurol
12

 stated that 92% of the impacted maxillary 

canines were located accurately by periapical 

radiographs. The best evaluation of Mesiodistal 

location of maxillary canines done by occlusal 

radiographs. Nowadays, computed tomography 

examined maxillary canines position in three 

dimensions.
26

 In this study, it was not possible to 

make computed tomography for routine examined 

patients, so panoramic and periapical radiographs 

were used to locate the correct position of upper 

impacted canines.  

Racial difference of the skeletal structure can affect 

the buccal or palatal location of impacted canines. 

For example, Chinese and Korean population exhibit 

more labially impacted canines than others.
27, 28

 In 

contrast to results of this study, 65.1% of impacted 

canines occurred palatally, considering the gender 

distribution, more buccal canines impaction 

presented in male patients. European population 

showed more palatal canine impaction than Asian 

population according to Peck et al
29

.  Wide arches in 

male and Asian population may explained these 

findings. There was no statistically significant 

difference between buccal/palatal canine impaction 

according to gender after using Fisher’s test. 

The present study showed that most bilateral canine 

impaction occurred palatally without statistical 

significant. Palatal canine impaction usually 

associated with other anomalies such as hypoplastic 

enamel, peg shaped or missing lateral incisors.
30

 

Since there is a difference in the methodology used 

to evaluate the prevalence of maxillary canines’ 

impaction. and selection of the patients and their 

ages, Thus, comparison between this study and other 

studies in the literatures was difficult. Small sample 

size in this study was not adequate for proper 

evaluation of the maxillary canine impaction 

prevalence rate in the Damascus area for Syrian 

population. Wide and randomized sample is required 

for an accurate representative of the general 

population. Age may be a factor in the impaction of 

canines, especially since dental age differs from 

chronological age between males and females. 

However, studying this factor was not one of the 

objectives of the current study. The study was 

limited to one main clinic in Damascus, as the 

geographical distribution was not one of the study 

objectives. 

 

Conclusions:  
Impacted maxillary canines were found in the 

3.72% of the 1692 patients. Female patients showed 

more incidence for maxillary canine impaction as 

compared to male patients, with high percentage for 

bilateral palatally impacted canines. The information 

presented in this study can be added with others in 

order to achieve early recognition of the maxillary 

canine impaction to constitute the proper orthodontic 

treatment plan for impacted canines. 

 

 

 
Funding information: this research is funded by Damascus university – funder No. (501100020595(. 

 
 
 
 
 
 
 
 



Maxillary canines impaction: prevalence and radiographic localization……                                  Abou Nassar          

 

 01من  8
 

 
 
 
 
 
 
 
 
 
 
 

References:  
1. Al-Zoubi H, Alharbi AA, Ferguson DJ, Zafar MS. Frequency of impacted teeth and categorization of 

impacted canines: A retrospective radiographic study using orthopantomograms. Eur J Dent. 

2017;11(1):117-121. doi:10.4103/ejd.ejd_308_16 

2. Alejos-Montante K, Martínez-Zumarán A, Torre-Delgadillo G, Rosales-Berber MÁ, Garrocho-

Rangel A, Pozos-Guillén A. Early identification of permanent maxillary canine impaction: A 

radiographic comparative study in a Mexican population. J Clin Exp Dent. 2019;11(3):e282-e286. 

Published 2019 Mar 1. doi:10.4317/jced.55285 

3. Alshammari, A.K. and Madfa, A.A., 2023. Surgical and Orthodontic Management of Multiple 

Supernumerary Teeth Associated with Impacted Permanent Teeth: A Case Report. The Open 

Dentistry Journal, 17(1). 

4. Plakwicz, P., Abramczyk, J., Wojtaszek-Lis, J., Sajkowska, J., Warych, B., Gawron, K., ... & Kukuła, 

K. (2019). The retrospective study of 93 patients with transmigration of mandibular canine and a 

comparative analysis with a control group. European journal of orthodontics, 41(4), 390-396. 

5. Kamiloglu B, Kelahmet U. Prevalence of impacted and transmigrated canine teeth in a Cypriote 

orthodontic population in the Northern Cyprus area. BMC Res Notes 2014;7:346. 

6. Torres-Lagares D, Flores-Ruiz R, Infante-Cossio P, Garcia-Calderon M, Gutierrez-Perez JL. 

Transmigration of impacted lower canine. Case report and review of literature. Med Oral Patol Oral 

Cir Bucal 2006;11(2):E171-4. 

7. Pirinen S, Arte S, Apajalahti S. Palatal displacement of canine is genetic and related to congenital 

absence of teeth. J Dent Res 1996;75(10):1742-6. 

8. Frazier-Bowers SA, Puranik CP, Mahaney MC. The etiology of eruption disorders - further evidence 

of a 'genetic paradigm'. Semin Orthod 2010;16(3):180-85. 

9. Peck S, Peck L, Kataja M. Concomitant occurrence of canine malposition and tooth agenesis: 

evidence of orofacial genetic fields. Am J Orthod Dentofacial Orthop 2002;122(6):657-60. 

10. Kolokitha OE, Balli D, Zarkadi AE, Gizani S. Association between maxillary canine impaction and 

other dental anomalies: radiological study of a mixed dentition children's cohort from an orthodontic 

clinic. Eur Arch Paediatr Dent. 2023;24(3):401-407. doi:10.1007/s40368-023-00798-y 

11. Altan A, Çolak S, Akbulut N, Altan H. Radiographic features and treatment strategies of impacted 

maxillary canines. Cumhuriyet Dental Journal. 2020 Mar 18;23(1):32-7. 

12. Ericson S, Kurol J. Radiographic examination of ectopically erupting maxillary canines. Am J 

Orthod Dentofacial Orthop 1987;91(6):483-92. 

13. Al-Nimri K, Gharaibeh T. Space conditions and dental and occlusal features in patients with 

palatally impacted maxillary canines: an aetiological study. Eur J Orthod 2005;27(5):461-5. 



Maxillary canines impaction: prevalence and radiographic localization……                                  Abou Nassar          

 

 01من  9
 

14. Agastra E, Saettone M, Parrini S, Cugliari G, Deregibus A, Castroflorio T. Impacted Permanent 

Mandibular Canines: Epidemiological Evaluation. J Clin Med. 2023;12(16):5375. Published 2023 

Aug 18. doi:10.3390/jcm12165375 

15. Manne R, Gandikota C, Juvvadi SR, Rama HR, Anche S. Impacted canines: Etiology, diagnosis, and 

orthodontic management. J Pharm Bioallied Sci 2012;4(Suppl 2):S234-8. 

16. Ristaniemi J, Rajala W, Karjalainen T, et al. Eruption pattern of the maxillary canines: features of 

natural eruption seen in PTG at the late mixed stage-Part I. Eur Arch Paediatr Dent. 2022;23(2):223-

232. doi:10.1007/s40368-021-00650-1 

17. Patil S, Maheshwari S. Prevalence of impacted and supernumerary teeth in the North Indian 

population. J Clin Exp Dent 2014;6(2):e116-20. 

18. Cooke J, Wang HL. Canine impactions: incidence and management. Int J Periodontics Restorative 

Dent 2006;26(5):483-91. 

19. Fardi A, Kondylidou-Sidira A, Bachour Z, Parisis N, Tsirlis A. Incidence of impacted and 

supernumerary teeth-a radiographic study in a North Greek population. Med Oral Patol Oral Cir 

Bucal 2011;16(1):e56-61. 

20. Walker L, Enciso R, Mah J. Three-dimensional localization of maxillary canines with cone-beam 

computed tomography. Am J Orthod Dentofacial Orthop 2005;128(4):418-23. 

21. Gashi A, Kamberi B, Ademi-Abdyli R, Perjuci F, Sahatciu-Gashi A. The Incidence of Impacted 

Maxillary Canines in a Kosovar Population. Int Sch Res Notices 2014;2014:370531. 

22. Stern S, Finke H, Strosinski M, Mueller-Hagedorn S, McNamara JA, Stahl F. Longitudinal changes 

in the dental arches and soft tissue profile of untreated subjects with normal occlusion. 

Längsschnittveränderungen in den Zahnbögen und im Weichteilprofil bei unbehandelten Probanden 

mit normaler Okklusion. J Orofac Orthop. 2020;81(3):192-208. doi:10.1007/s00056-020-00221-x  

23. Moorrees CF, Gron AM, Lebret LM, Yen PK, Frohlich FJ. Growth studies of the dentition: a review. 

Am J Orthod 1969;55(6):600-16. 

24. Nagpal A, Pai KM, Setty S, Sharma G. Localization of impacted maxillary canines using panoramic 

radiography. J Oral Sci 2009;51(1):37-45. 

25. Mulick JF. Dr. James F. Mulick on impacted canines. J Clin Orthod 1979;13(12):824-34. 

26. Rohlin M, Rundquist L. Apical root anatomy of impacted maxillary canines. A clinical and 

radiographic study. Oral Surg Oral Med Oral Pathol 1984;58(2):141-7. 

27. Kim Y, Hyun HK, Jang KT. The position of maxillary canine impactions and the influenced factors 

to adjacent root resorption in the Korean population. Eur J Orthod 2012;34(3):302-6. 

28. Zhong YL, Zeng XL, Jia QL, Zhang WL, Chen L. [Clinical investigation of impacted maxillary 

canine]. Zhonghua Kou Qiang Yi Xue Za Zhi 2006;41(8):483-5. 

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

Angle Orthod 1994;64(4):249-56. 

30. Richardson G, Russell KA. A review of impacted permanent maxillary cuspids--diagnosis and 

prevention. J Can Dent Assoc 2000;66(9):497-501. 

 

 

 

 

 



Maxillary canines impaction: prevalence and radiographic localization……                                  Abou Nassar          

 

 01من  01
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


