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Abstract 
 
Aim: This study aimed to evaluate the angulation and localization of 
unilaterally impacted canines by using CBCT. 
Methodology: Seventy-two images were included in the study based on 
the inclusion criteria. Demographic information (age and gender), 
localization and angulation of the impacted canine teeth were recorded. 
Canine angulation was measured between the two lines drawn on the 
coronal section of CBCT, with the first line drawn from the crista galli to 
the anterior nasal spine and the second line drawn along the long axes of 
the impacted canine teeth. 
Results: The mean age was 35.42±12.29 years in men and 31.10±11.09 
years in women. In women, 16 of the impacted canines were on the right 
and 23 were on the left side, while in men, 21 of them were on the right 
and 12 were on the left side. Mean angulation was 34.6° (range, 17.6°-
64.4°) for women and 36.2° (range, 21.4°-56.3°) for men. A weak negative 
correlation was found between patient age and angulation (p=0.49, rho = 

- 0.233). 
Conclusion: Angulation of maxillary impacted canines is an important 
predictive factor in orthodontic treatment. In the present study, no 
significant difference was found between angulation and canine 
localization and gender. 
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Introduction 
 
Maxillary canine teeth are the second most 

commonly impacted teeth after the third molars and 
often pose challenge for orthodontic treatment when 
they erupt into the dental arch. The incidence of 
canine impaction is 85% palatal and 15% buccal (1). 
Ericson and Kurol reported the incidence of impacted 
maxillary canines as 1.7% (2). Dachi and Howell 

reported the incidence of unilateral and bilateral 
impacted maxillary canines as 92% and 8%, respectively 
(3). Impacted maxillary canines might lead to the 
growth of the dentoalveolar arch, recurrent infection, 
risk of follicular cyst formation, root resorption, 
adjacent teeth aesthetic problems, and occlusion 
problems (4-6). 

Panoramic radiography is commonly used in dental 
procedures. However, this technique is not sufficient 
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for evaluating the exact position of the impacted teeth 
due to its two-dimensional imaging technology (7, 8). 
Three-dimensional imaging techniques such as cone-
beam computed tomography (CBCT) are beneficial for 
orthodontic treatment and surgical intervention of 
palatally impacted maxillary canines and mandibular 
third molar teeth in relation to inferior alveolar canal. 

There are various etiological factors leading to the 
impaction of maxillary canines, such as insufficient 
space in the dentoalveolar arch, ankylosis, 
cysts/tumors related to the unerupted canine, 
maxillary trauma, cleft lip and palate, supernumerary 
teeth, root dilacerations, excessive thickness of the 

soft tissue and of the bone covering the canine, and 
syndromes (9, 10). Treatment options of impacted 
maxillary canines include orthodontic and surgical 
techniques. Moreover, combinations of surgical and 
orthodontic treatments are also performed to bring the 
canines to the dental arch. A number of factors 
including the angulation and localization of the 
impacted canines, patient age, and the severity of the 
impaction are determinant factors for treatment 
protocol and affect the duration and success of the 
treatment. For this reason, evaluation of impacted 
canines by CBCT prior to treatment planning is critical 
for determining the ideal treatment protocol and for 
avoiding damage to the adjacent teeth and anatomical 
structures such as maxillary sinus and nasal cavity. In 
this study, we aimed to evaluate the angulation and 
localization of unilaterally impacted canines by using 
CBCT. 

 
Materials and Methods 

 
The retrospective study reviewed over 2,500 CBCT 

images, among which 72 images were included in the 

study based on the inclusion criteria. The study was 
approved by Izmir Katip Celebi University Ethics 
Committee and the study protocol was conducted in 
accordance with the 1975 Helsinki Declaration as 
revised in 2000 (Approval number: 2020-733). Informed 
consent form was not obtained due to retrospective 
radiological study. The exclusion criteria were as 
follows: lack of demographic information, inadequate 
scan quality, extensive pathologic entity related to 
impacted canine teeth in the maxilla, age under 18 
years, maxillofacial anomalies and/or syndromes, cleft 
lip and palate, orthodontic treatment of the impacted 
canine, and early tooth extraction. 

All patients underwent CBCT scanning using a 
NewTom 5G CBCT machine (QR s.r.l., Verona, Italy), 
operating at 110 kVp and 1–20 mA, with a 15 × 12 field 
of view and standard resolution mode (voxel size 
0.2 mm) in the supine position. The presence of 
impacted maxillary canines was detected on NNT 
station (QR srl, Verona, Italy) using the “zoom” tool and 
manipulation of brightness and contrast on a computer 
monitor (The RadiForce MX270W features a 27-inch 
large screen size and a 2560 x 1440 high-resolution) 
under dim lighting conditions. 

Demographic information, localization and 
angulation of the impacted canine teeth were 
recorded. Canine angulation was measured between 
the two lines drawn on the coronal section of CBCT, 
with the first line drawn from the crista galli to the 
anterior nasal spine and the second line drawn along 
the long axes of the impacted canine teeth (line 
between canine cusp tip and apex) (Fig. 1). 
Intraoperator reliability for measurements that was 
performed by the same researcher was estimated using 
the intraclass correlation coefficient (ICC) with an 
interval of at least two weeks between them, which 
yielded a 94% agreement rate. 

 
 

 
 

 
 

Figure 1. Measurement the angulation of maxillary impacted canines in the coronal section of CBCT 
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Statistical analysis 
 

Data were analyzed using SPSS 25.0 (IBM SPSS Inc., 
Armonk, NY, USA). Normal distribution of data was 
determined using Kolmogorov-Smirnov test. The means 
of two independent groups were compared using 
Independent Samples t-test in data with normal 
distribution and using Wilcoxon signed-rank test in data 
with nonnormal distribution. In data with nonnormal 
distribution, correlations between two continuous 
variables were determined using Spearman’s 
Correlation Coefficient. A p value of <0.05 was 
considered significant. 

 

Results 
 
The 72 patients included 39 (54.2%) women and 33 

(45.8%) men with a mean age of 33.08±11.77 (range, 
18-65) years. The mean age was 35.42±12.29 years in 
men and 31.10±11.09 years in women. In women, 16 of 
the impacted canines were on the right and 23 were on 
the left side, while in men, 21 of them were on the 
right and 12 were on the left side (Fig. 2). No significant 
difference was found between the localization of 
impacted canine (right, left) and gender (p=0.56). 

Mean angulation was 34.6° (range, 17.6°-64.4°) 
for women and 36.2° (range, 21.4°-56.3°) for men and 
no significant difference was observed between men 
and women with regard to angulation (p=0.684), 
(Fig.3). 

 
 

 

 
Figure 2.  Distribution the angulation of maxillary impacted canines in female and male patients 

 

 
Figure 3.  Distribution the angulation of maxillary impacted canines in female and male patients 
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Mean angulation was 35.36°±10.18° in the right 
and 38.80°±12.45° in the left side and no significant 
difference was found between the right and left sides 
with regard to angulation (p=0.217), (Fig. 2). 

A weak negative correlation was found between 
patient age and angulation (p=0.49, rho = - 0.233), 
which indicates that the angulation decreased as the 
age increased (Fig. 4). 

 
 

 

 

 
Figure 4.  Distribution of the angulation according to age  

 
 

 
Discussion 

 
To date, various measurement techniques have 

been performed for the evaluation of the angulation of 
impacted maxillary canines by CBCT (11). The angular 
measurements on CBCT images include: i) the angle 
between the long axis of the canine and the midline of 
the maxilla in the coronal section, ii) the angle 
between the long axis of the lateral incisor and the 
canine in the coronal section, iii) the angle between 
the long axis of the canine and the occlusal plane in the 
sagittal section (11). In the present study, the midline 
of the maxilla was taken as a reference plane to 
determine the angulation of the canines. 

Counihan et al. evaluated canine angulation based 
on the midline of the maxilla and found a negative 
correlation between the angle of the impacted canine 
and prognosis. Moreover, the authors defined the good 
prognosis as 0-15°, average prognosis as 16-30°, and 
poor prognosis as 31° and over (9). Bazargani et al. 
reported that the distance of the canine cusp to the 
occlusal plane increases and suggested that the 
impacted canine is positioned medially when the 
angulation degree of the impacted canine related to 

the midline is higher. The authors also noted that the 
duration of treatment increases as the effect of 
angulation and the distances between the midline and 
the canine cusp tip and the occlusal plane. 
Additionally, the authors demonstrated that the 
duration of orthodontic treatment increases as the 
angulation of the impacted canine and the distance 
between the midline and the occlusal plane increases 
(12). Therefore, determination of the angulation prior 
to surgical exposure and orthodontic treatment is 
crucial for the duration and success rate of the 
treatment. In the present study, the mean angulation 
was 34.6° in women and 36.2° in men. This finding, 
according to the classification proposed by Counihan et 
al., indicates that the prognosis was poor in men and 
women within the limitation of the study (9). In our 
study, we only examined the adults who were over 18 
years and thus future studies may investigate the 
angulation of impacted maxillary canines in patients 

under 18 years and may compare the outcomes with 
those of adults. In addition, our finding also revealed 
that gender and the localization of the canine had no 
significant effect on canine angulation. However, the 
canine angulation decreased with age although there 
was no strong relationship between age and angulation. 
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Besides the angulation of the impacted canine, 
Counihan et al. evaluated the prognosis of impacted 
maxillary canines according to the position of the 
canine root apex in the horizontal section, vertical 
height of the canine crown according to the cemento-
enamel junction of the lateral incisor, and the degree 
of the impacted canine crown horizontally overlapping 
the neighboring incisor. The authors also noted that if 
the prognosis is estimated to be good based on the 
criteria mentioned above, an impacted canine may 
erupt spontaneously after extraction of the deciduous 
canine within one year, and if it does not erupt, 
surgical exposure and orthodontic alignment or surgical 

extraction can be performed (9). 
 
 

Conclusions 
 

Angulation of maxillary impacted canines is an 
important predictive factor in orthodontic treatment. 

In the present study, the mean angulation was 34.6° in 
women and 36.2° in men and no significant difference 
was found between angulation and canine localization 
and gender. Further studies are needed to compare 
young and adult patients. 
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