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ORIGINAL 
ARTICLE Prevalence of canine impaction and 

it’s relation with other occlusal 

characteristics  

Background and aim:The maxillary canine is the second most frequently impacted tooth following third molars. The 
etiology of the impacted canine is obscure, but probably multifactorial. There are some evidences that patients with a few 
certain features of occlusion may be at higher risk to the development of impacted canine. The aim of this study was to 
investigate the association between occurrence of canine impaction and other aspects of occlusion.  

Materials and Methods: This study was conducted with patients aged 14 years or older who consequently presented to 
Orthodontics clinic, School of Dentistry, Hamedan. The patients with impacted canine were examined for occlusal 
condition clinically . Data were recorded and analyzed statistically. 

Results: 28 males and 69 females withcanine impaction were found among 600 evaluated patients. Of 97 patients with 
impacted canine, 48.5% had occlusal relation of Class I, 21.6% of Class II D1, 18.6% of Class II D2, and 11.3% of Class 
III. The statistical analysis showed that there is no relation of impacted canine to occlusion, as well as to crowding, 
agenesis, anterior or posterior cross bite (P> 0.05), but canine impaction presented a significant correlation to smaller size 
of lateral incisors and spacing (P< 0.05).  

Conclusion: The study concluded that there was anassociation between canine impaction and the small size of lateral 
incisor and spacing.     

Key Words:Canine impaction, Malocclusion, Maxillary Canines. 
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Introduction 
After the third molars, the maxillary canine is the 
second most frequently impacted tooth in the dental 
arch (1).  The canine impaction prevalence  ranging 
from 0.8 to 5.2 percent depending on the population 
examined (2-5). The prevalence of palatally impacted 
maxillary canines varies between 0.8% and 2.8%(1,5,6). 
Maxillary canine impaction represents 2% of 
orthodontic patients (7,8). In 70% to 85% of canine 
impactions, the canine is located palatally (9-11). 

The etiology of canine impaction is obscure and 
probably multifactorial. There are many theories for 
etiology, but they can be separated into 2 major 
categories: the guidance theory(12) and the genetic 
theory(13). 

The guidance theory proposes that local factors, such as 
supernumerary teeth, , peg-shaped lateral incisors, and 
absent lateral incisors, can interfere with the path of 
eruption of maxillary canines(14). The other theory 
postulates that genetics explains palatally displaced 
canine(PDC). Peck and Peck(15) reported that PDC 
often occurs with other dental anomalies. PDC also 
occurs in families, so it may be has a heredity 
component. In addition, PDCs are more common in 
white race than Asians(5 times) and can occur 
bilaterally(16,17). 

Various studies have noted several factors associated 
with canine impaction such as arch-length 
deficiency(labial canine impaction)(5,9,18), 
premaxillary skeletal deficiency (labial impaction)(19), 
maxillary excess (palatal impaction)(19) , maxillary 
lateral incisor agenesis (unilateral PDC)(20), bilateral 
small maxillary lateral incisors, absent of third molars 
and second premolars, and peg-shaped maxillary lateral 
incisor with absent of maxillary lateral incisor(21,22), 
deficiency in maxillary width(23). 

 Langberg and Peck concluded that PDC is not 
associated with crowding (24). 

McConnell et al stated deficiency in maxillary width is 
a local mechanical cause for PDCs(24). In contrast, Al-
Nimri and Gharaibeh represented excessive palatal 
width as an etiologic factor for PDCs(25). On the other 
hand, Langberg and Peck did not observed statistically 

significant difference in the anterior and posterior 
maxillary arch widths in subjects with PDCs (7). 

The incidence of canine impaction and it’s relation with 
other dental characteristics has not down on Iranian 
population. 

The aim of this study was to investigate the association 
between occurrence of canine impaction and type of 
occlusion in orthodontic seeking patients. 

Material & Methods 
All of the patients  whom referred to orthodontic clinic 
of  Hamadan dental faculty  included in this study. 
Canine impaction were confirmed with clinical method 
and use of panoramic radiograph by an orthodontist. 

Patients with pathological reasons for canine impaction, 
syndromic patients with multiple impactions were 
excluded. An orthodontist selected type of impaction 
and occlusal status of patients using clinical method or 
panoramic radiographs and PA  with Clark occlusal 
technique.. The data for each patient was recorded. 
 
Results 
In this study 600 patients older than 14 years (188 male 
& 412 female) assessed for canine impaction.16.2% of 
these (97 subject) had impacted canine  and 83.8% were 
without impaction. 

The distribution of gender in patients was 28 male / 69 
female (28.9% / 71.1%) . 

Impaction was unilateral in 74.2% and was bilateral in 
25.8% cases. 

48.5% of patients with canine impaction had cl l 
malocclusion, 40.2%revealedcl ll malocclusion, and 
11.3% had cl lll malocclusion and there was not prove 
any correlation between canine impaction and type of 
occlusion (p=0.084) (Table-1). 

In patients with canine impaction 6.2% had 
agenesis.The most prevalence of agenesis related to 
lateral incisor (18 case in maxilla & 1 case in mandible) 
and in next sequences is central incisor (4 case in 
maxilla & 2 case in mandible), second premolar (2 case 
in maxilla & 4 case in mandible), canine (2 case in 
maxilla & 1 case in mandible), first premolar (2 case in 
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mandible), second molar (1 case in mandible).64.9% of 
impaction patients revealedcrowding.23.7% of canine 
impaction cases had small lateral incisor and there was 
significant correlation between impaction and incisor 
size (p=0.000)(Table-2) In 20.6% cases anterior cross 

bite was detected and , . 18.6% cases revealedposterior 
cross bite which didn’t show correlation with 
impaction..  
In patients with canine impaction 21.6% had spacing 
(p=0.012) (Table-3) 

 
Table 1. Frequency distribution ofcanineimpactionbased on the typeof occlusion 

Canine impaction  Ideal  

Num/% 

Cl l 

Num/% 

Cl ll D1 

Num/% 

Cl ll D2 

Num/% 

Cl lll 

Num/% 

Total  

Num/% 

p.value 

Yes 0(0) 47(48.5) 21(21.6) 18(18.6) 11(11.3) 97(100) 
 

0.084 
No  19(3.8) 276(54.9) 83(16.5) 61(12.1) 64(12.7) 503(100) 

Total  19(3.2) 323(53.8) 104(17.3) 79(13.2) 75(12.5) 600(100) 

 
 

Table 2. Frequency distribution ofcanineimpactionaccording to size oflateral incisor 
Upper Canine impaction Small  Normal size Total  p.value 

 Num / % Num / % Num / %  

Yes 23(23.7) 74(76.3) 91(100) 
 

    0.000 
No  19(3.8) 484(96.2) 509(100) 

Total  42(7) 558(93) 600(100) 

 
Table 3-Distribution ofcanineimpactionbased onspacing 

Canine impaction 

Spacing(+) 

Num / % 

Spacing(-) 

Num / % 

Total  

Num / % 
p.value 

Yes 21(21.6) 76(78.4) 97(100) 
 

    0.012 
No  61(12.1) 442(87.9) 503(100) 

Total  82(13.7) 518(96.3) 600(100) 

 
Discussion 
Patients older than 14 years with unerupted canines, 
were considered as study group (26). In this study, 
16.2% of individuals had canine impaction. It is similar 
to Kamperose study frequency of canine impaction in 
13% of the Greek population (27).In Aydin and 
colleagues study, the incidence of canine impaction was 
reported 3.58% (28) and in Zaharani’s study were 

reported3.6%(29).Rozsa also reported the incidence 
was5.43%in his study (30). 

The results of these and our study is not comparable 
because our study accomplished on only orthodontic 
patients population. 

In this study, the rate of canine impaction in women was 
two times than men (71.7%), but the difference was not 
significant(p>0.05).Nagahara observed that the 
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frequency of too the impaction is not different between 
men and women (31). Dachi and Howell stated that girls 
are likely for canine impaction twice than boys (32). 

The incidence of maxillary canine impaction was more 
than mandibular one. Several studies have shown that 
the rate of maxillary canine impaction is the highest, 
after lower third molar and most of them are palatally. 
Palatal impaction were 70% -85% in comparison with 
buccal impaction (9-11). 

In our study regarding type of malocclusion, the rate of 
impaction was more in cl l, then cl II div1, cl II div2 and 
cl III respectively. But between type of malocclusion 
and canine impaction was not signify cant difference 
(p> 0.05). AL Nimrietal found that palatal canine 
impaction is more probable in individuals with 
malocclusion cl II div2 (25). Basdra also found that the 
prevalence of canine impaction is more in individuals 
with malocclusion cl II div2 (33).In another study, this 
researcher observed that the prevalence of canine 
impaction was not different significantly between 
patients with cl III malocclusion and cl II div1 
(34).Leifert reported that Angle classification was not 
correlated to canine eruption disorder (35). 

There was no significant association between agenesis 
and canine impaction similar to Papadopoulos that 
observed no significant correlation between the 
impaction and too thagenesis (36). Becker found that 
missing lateral incisor in individuals with canine 
impaction is higher than normal (12). Al-Nimri in his 
study concluded that there is a strong relation between 
maxillary canine impaction and missing of lateral 
incisor (37). Thus, notice that the role of lateral incisor 
root in guiding the eruption of canine, we can say that 
congenitally missing lateral incisor is a possible cause 
of palatally canine impaction (12). 

We found no significant association between crowding 
and canine impaction(p> 0.05).Patrick and Jacobs noted 
that crowding may be play a role in the labial impaction 
of canine it is ineffective in palatal impaction (38, 39). 

We found a significant relationship between impaction 
of maxillary canines with small lateral in cisor(p<0.05). 
Becker observed higher incidence of palatal canine 
displacement in cases with smaller lateral incisor than 
normal size. This researcher stated that a small lateral 
tooth can lead to canine palatal impaction (40). 

Langberg, Al-Nimriand Chaushu individually in their 
studies also suggested that palatal canine displace 
mentis associated with small teeth (24, 25, 41). Oliver 
found that the lateral teeth in canine impaction′s side is 
smaller compare with the other side (42). 

There was not relationship between anterior and 
posterior cross bite and canine impaction(p> 0.05). Mc 
Connell observed canine impaction in individuals with a 
normal arch. But anterior segment of maxilla was 
strongly deficient in transverse dimension and 
recommended that transverse defects as a local 
mechanical factors can lead to the palatally 
displacement of canines (23). Stellzig had observed arch 
length deficiencyin18% palatal impaction and in 46% 
buccal impaction patients. Also this researcher found 
that the characteristics of the horizontal growth were 
existed in80% of palatally impactions and23% of labial 
canine impaction (43). Al-Nimristated that the 
transverse dimension is more in palatally maxillary 
canine impaction cases (25). 

In This study, 21.6% of  individuals with canine 
impaction had spacing and 76.4% had not, and this 
relationship were significant(p <0.05).Al-Nimri states 
that additional spaceis one of reasons for palatally 
canine impaction (25). Jacoby also proposed that extra 
space in canine area is related to canine impaction (9). 

 
Conclusion 

1) Prevalence of canine impaction in patients of 
an orthodontic clinic were 16.2% 

2) Canine impaction was usually unilateral. 
3) In maxilla,palatally canine impaction and in 

mandible labially canine impaction was more. 
4) Canine impaction was not associated with 

gender. 
5) Canine impaction was associated with the 

small size of the upper lateral in cis or and 
spacing. 

6) Canine impaction showed no significant 
relationship with type of malocclusion, 
crowding, anterior cross bite and posterior 
cross bite 
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