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Abstract: 

Background: Accurate localization of impacted maxillary canines is critical for diagnosis, treatment planning, and 
prevention of complications such as root resorption of adjacent teeth. Conventional two-dimensional imaging using 
orthopantomograms (OPG) is routinely employed; however, cone beam computed tomography (CBCT) provides 
three-dimensional visualization that may enhance diagnostic accuracy.Aim: To compare and evaluate the positional 
assessment of impacted maxillary canines using OPG and CBCT imaging. Materials and Methods: This 
observational study evaluated patients presenting with impacted maxillary canines. Each impacted canine was 
assessed using both OPG and CBCT. Parameters evaluated included angulation to the midline, mesiodistal position, 
vertical position, buccolingual position, and root apex location. Data were analyzed to compare the diagnostic findings 
obtained from OPG and CBCT imaging modalities.Results: CBCT demonstrated superior accuracy in determining 
the three-dimensional position of impacted maxillary canines compared to OPG. Significant discrepancies were 
observed between the two modalities, particularly in buccolingual localization, root apex position, and detection of 
proximity to adjacent tooth roots. CBCT provided additional clinically relevant information not evident on OPG. 
Conclusion: While OPG remains a valuable initial diagnostic tool due to lower radiation dose and accessibility, CBCT 
offers a more precise assessment of impacted maxillary canine position. CBCT should be considered in cases where 
detailed localization is required for treatment planning or when OPG findings are inconclusive. 
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Introduction: 

Tooth eruption is the movement of a developing tooth 
from its initial non functional position within the 
alveolar bone to its functional position in the oral 
cavity. Eruption starts once the crown is fully 
developed and root formation begins, with bone 
resorption creating a path for the tooth to emerge. (1) 
When the cusps reach the alveolar crest, eruption 

speeds up but gradually slows as the tooth nears the 
occlusal plane.(2)  

Disruptions in normal tooth eruption process present 
frequent challenges in dental practice, such as delayed 
eruption, submerged teeth, premature eruption, 
primary failure of eruption, intraosseous ectopic 
migration of unerupted teeth etc. Tooth impaction is 
among the most frequently observed dental anomalies. 
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An impacted tooth is the one that fails to erupt at its 
appropriate location in dental arch within its normal 
period of development.(3)An impacted tooth may result 
due to variety of reasons such as inadequate space, 
some physical barrier like bone, mucosa, retained 
deciduous tooth, supernumerary tooth etc. in the 
eruption path or lack of eruptive force. 

The teeth most frequently affected by impaction, in 
descending order, are third molars, maxillary canines, 
mandibular premolars, and maxillary central 
incisors.(4,5) The reported incidence of impaction for 
mandibular and maxillary third molars is 20% and 
18%, respectively, while maxillary canine impaction 
has an incidence of 0.82%-2.8%.(5,6) 

Among patients with impacted maxillary canines, 
around 8% experience bilateral impaction. Palatal 
impactions are more common than buccal canine 
impaction, with a ratio of approximately 2:1 or 3:1.(7) 
Maxillary canine impactions occur about twice as 
often in females compared to males and are most 
commonly located on the palatal side.(4) The incidence 
of mandibular canine impaction is 0.35%. Mandibular 
canine impaction is less frequent and the incidence has 
been reported to be 20 times lower than that for 
maxillary canines.(8) 

Radiographs are essential for assessing the position of 
impacted canines in three dimensions, determining 
their relation to the midline and adjacent teeth, and 
detecting any root resorption. Several radiographic 
methods can be employed to assess the location, 
presence, and any pathological changes associated 
with impacted canines. These include intraoral 
periapical radiographs (IOPA), occlusal radiographs, 
panoramic radiographs, computed tomography (CT), 
and cone-beam computed tomography (CBCT) 

OPGs are crucial in identifying potential 
complications linked to impacted canines. They 
provide a comprehensive view of the entire dental 
arch, enabling orthodontists to assess other underlying 
factors, such as crowding or a lack of space for the 
impacted tooth, that could influence the treatment 
approach. (9)OPGs continue to be a crucial component 
of the initial diagnostic evaluation due to their 
simplicity, lower radiation exposure, and ability to 
swiftly provide a comprehensive overview of the 
relevant area. 

Another tool for diagnosis and management of 
impacted canines includes Cone Beam Computed 
Tomography (CBCT) which provides detailed 3D 
imaging that enhances treatment planning. While OPG 
remains useful for initial detection of impacted 
canines, the addition of CBCT significantly improves 
the diagnostic process. Role of CBCT in Diagnosis 
includes: Accurate Localization, Assessment of Tooth 
Position and Path, Evaluation of surrounding 
structures, Pre-surgical Planning 

Despite the growing use of CBCT, its routine 
application remains controversial due to concerns 
regarding radiation exposure and cost. Therefore, a 
comparative evaluation of OPG and CBCT is 
necessary to determine the clinical relevance and 
added diagnostic value of CBCT in assessing impacted 
maxillary canines. 

Materials and methodology: 

This observational study was conducted on 23 patients 
of age group 13-40 years presenting with impacted 
maxillary canines who reported to the Department of 
Orthodontics and Dentofacial Orthopaedics. Ethical 
clearance was obtained prior to the commencement of 
the study, and informed consent was acquired from all 
participants. 

Sample Selection 

Patients with radiographically confirmed impacted 
maxillary canines were included in the study. Patients 
with syndromic conditions, craniofacial anomalies, or 
a history of previous orthodontic or surgical 
intervention related to impacted canines were 
excluded. 

Imaging Protocol 

Each patient underwent panoramic radiography 
followed by CBCT imaging. OPGs were evaluated for 
angulation of the canine to the midline, mesiodistal 
overlap, and vertical position. CBCT scans were 
analysed in axial, sagittal, and coronal planes to assess 
the exact three-dimensional position of the impacted 
canine, including buccolingual position and root apex 
location. 

Parameters Assessed 
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Fig 1: Angulation of the canine to the midline                 Fig 2: Horizontal (mesiodistal) position 

 

 

Fig 3: Vertical position relative to adjacent teeth                      Fig 4 : Buccolingual Position             

Fig 5: Root apex location 

Statistical Analysis: 

Data obtained from OPG and CBCT evaluations were 
statistically analyzed using appropriate tests to assess 
differences between the two imaging modalities. A p-
value of <0.05 was considered statistically significant. 
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RESULTS:  

Sample Characteristics 

A total of 23 patients (13 females, 10 males) with 
maxillary impacted canines were included in this 
observational study. The age of the participants ranged 
from 13 to 40 years. 

Among the impacted canines: 

 12 cases were in the right quadrant 

 11 cases were in the left quadrant 

 13 patients presented with unilateral 
impaction 

 10 patients presented with bilateral 
impaction 

Each patient underwent both Orthopantomogram 
(OPG) and Cone-Beam Computed Tomography 
(CBCT) imaging. The severity of impaction was 
categorized as mild, moderate, or severe based on 
predefined criteria. 

Categorical data were analyzed using the Chi-square 
test. Statistical significance was set at P< 0.05. 

 

Severity OPG 
(n=23) 

CBCT 
(n=23) 

χ2value p-
value 

Mild 2 (8.7%) 8 (34.8%) 
 

 
5.123 

 

 
0.077Moderate 10 

(43.5%) 
9 (39.1%) 

Severe 11 
(47.8%) 

6 (26.1%) 

             Table I:Overall Comparison Between OPG 
and CBCT  

 

CBCT demonstrated a numerical trend toward 
classifying impacted canines as less severe compared 
with OPG; however, the difference was not 
statistically significant (P> 0.05). 

 Mild impaction was identified in 8 cases 
(34.8%) using CBCT compared with 2 cases 
(8.7%) using OPG. 

 Moderate impaction was identified in 9 cases 
(39.1%) using CBCT compared with 10 
cases (43.5%) using OPG. 

 Severe impaction was identified in 6 cases 
(26.1%) using CBCT compared with 11 
cases (47.8%) using OPG. 

CBCT reduced the proportion of cases classified as 
severe by 21.7% compared with OPG. 

Quadra
nt 

Severity OPG CBCT χ2valu
e 

p-
value 

 

 
Right 
(n=12) 

Mild 1 
(8.4%) 

3 
(25%) 

 

 
1.92
9 

 

 
0.38
1 Modera

te 
4 
(33.3
%) 

5 
(41.7
%) 

Severe 7 
(58.3
%) 

4 
(33.3
%) 

 

 
Left 
(n=11) 

Mild 1 
(9.1%) 

5 
(45.4
%) 

 

 
3.73
3 

 

 
0.15
5 

Modera
te 

6 
(54.5
%) 

4 
(36.4
%) 

Severe 4 
(36.4
%) 

2 
(18.2
%) 

 

                         Table II: Quadrant-wise 
Comparison 

Right Quadrant (n = 12) CBCT showed:  Increased 
mild cases (25% vs. 8.4%),Reduced severe cases 
(33.3% vs. 58.3%) However, the difference was not 
statistically significant (P = 0.381). 

Left Quadrant (n = 11) CBCT showed: Substantial 
increase in mild cases (45.4% vs. 9.1%) 

 Reduction in severe cases (18.2% vs. 36.4%) 

The difference was not statistically significant (P = 
0.155). 

 

 Severi
ty 

OPG CBC
T 

χ2va
lue 

p-
val
ue 

Unilateral
(n=13 
teeth) 

Mild  1 
(7.6
%) 

5 
(38.5
%) 
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Mode
rate  

6 
(46.2
%) 

5 
(38.5
%) 

3.75
8 

0.1
53 

Sever
e  

6 
(46.2
%) 

3 
(23
%) 

Bilateral(
n=10 
teeth) 

Mild  1 
(10
%) 

3 
(30
%) 

 

 
1.50
0 

 

 
0.4
72 Mode

rate  
4 
(40
%) 

4 
(40
%) 

Sever
e  

5 
(50
%) 

3 
(30
%) 

                    Table III: Unilateral vs Bilateral 
Impaction  

 

Gender Severity OPG CBC
T 

χ2val
ue 

p-
valu
e 

      

 
Fem
ale 
(n=
13) 

Mild 1 
(7.6%
) 

5 
(38.5
%) 

 

 
4.66
7 

 

 
0.9
70 

Modera
te 

6 
(46.2
%) 

6 
(46.2
%) 

Severe 6 
(46.2
%) 

2 
(15.3
%) 

 

 
M

ale 
(n=
10) 

Mild 1 
(10%) 

3 
(30%) 

 

 
1.25
4 

 

 
0.5
34 Modera

te 
4 
(40%) 

3 
(30%) 

Severe 5 
(50%) 

4 
(40%) 

 

                        Table IV: Gender-wise Comparison  

Unilateral Impaction (n = 13) 

CBCT demonstrated: Higher mild classification 
(38.5% vs. 7.6%),Lower severe classification (23% vs. 
46.2%), The difference was not statistically significant 
(P = 0.153). 

Bilateral Impaction (n = 10) CBCT showed: 
Increased mild cases (30% vs. 10%),Reduced severe 

cases (30% vs. 50%),No statistically significant 
difference was observed (P = 0.472). 

Females (n = 13) CBCT showed: Higher mild cases 
(38.5% vs. 7.6%)Marked reduction in severe cases 
(15.3% vs. 46.2%),The difference was not statistically 
significant (P = 0.970). 

Males (n = 10) CBCT demonstrated: Increased mild 
cases (30% vs. 10%) Slight reduction in severe cases 
(40% vs. 50%) 

The difference was not statistically significant (P = 
0.534).
  

Agegro
up 

Severity OPG CBC
T 

χ2val
ue 

p-
valu
e 

 

 
13-
25years(n=
19) 

Mild 1 
(5.2%) 

7 
(36.8
%) 

 

 
5.70
0 

 

 
0.0
58 

Modera
te 

9 
(47.4
%) 

6 
(31.6
%) 

Severe 9 
(47.4
%) 

6 
(31.6
%) 

 

 
26-
40years(n=
4) 

Mild 1 
(25%) 

1 
(25%) 

 

 
3.00
0 

 

 
0.2
23 Modera

te 
1 
(25%) 

3 
(75%) 

Severe 2 
(50%) 

0 

                                          Table V: Age-wise 
Comparison  

13–25 Years (n = 19)  CBCT showed: Higher mild 
cases (36.8% vs. 5.2%),Reduced moderate and severe 
classifications The difference approached statistical 
significance (P = 0.058). 

26–40 Years (n = 4) CBCT demonstrated:No severe 
cases (0%) compared with 50% severe cases in 
OPG,Increased moderate cases (75% vs. 25%) 

The difference was not statistically significant (P = 
0.223), likely due to small sample size. 

Overall Interpretation of Results 

Although none of the comparisons reached statistical 
significance (P> 0.05), CBCT consistently 
demonstrated a numerical trend toward reduced 
severity classification, particularly: 
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 Increased identification of mild impactions 

 Decreased classification of severe impactions 

 Strongest trend observed in younger age 
group (13–25 years) 

The findings suggest that CBCT may provide a more 
precise three-dimensional assessment, potentially 
reducing overestimation of impaction severity seen 
with OPG. 

Discussion : 

The primary objective of this study was to compare 
and evaluate the positional assessment of impacted 
maxillary canines using two imaging modalities: 
Orthopantomography (OPG) and Cone-Beam 
Computed Tomography (CBCT). The study aimed to 
determine the diagnostic accuracy of each method and 
assess whether CBCT offers a clinically significant 
advantage over OPG in localizing impacted maxillary 
canines.(7) 

Although no statistically significant differences were 
found in severity distribution between the two 
modalities (p > 0.05), a consistent numerical trend was 
observed in which CBCT classified a greater 
proportion of cases as mild and fewer as severe 
compared with OPG. 

The complex eruption path of the maxillary canine and 
its susceptibility to displacement underscore the 
importance of accurate radiographic localization 
(1,2,10,11). Etiologically, both the guidance theory 
proposed by Becker (12) and the genetic theory 
described by Peck (13) emphasize the developmental 
complexity of canine impaction. Given the risk of 
complications such as adjacent root resorption and 
cystic changes (14), precise imaging is essential for 
treatment planning. 

In the present study, CBCT identified 34.8% of cases 
as mild compared with 8.7% on OPG, while OPG 
categorized 47.8% as severe versus 26.1% on CBCT. 
Similar numerical trends were observed across 
quadrant, gender, unilateral/bilateral, and age-based 
comparisons. These findings suggest that OPG may 
overestimate severity due to inherent limitations such 
as magnification errors and superimposition (15). 
CBCT, by providing three-dimensional visualization, 
improves spatial localization and reduces ambiguity 
(16). 

Our results align with Haney et al. (17) and Walker et 
al. (18),who reported greater diagnostic accuracy and 
treatment planning changes when CBCT was used. 
However, unlike Botticelli et al. (19),statistical 

significance was not achieved in our study, likely due 
to the limited sample size (n=23). The borderline p-
value in the 13–25-year age group (p=0.058) further 
suggests that a larger sample may reveal significant 
differences. 

Clinically, these findings indicate that while OPG 
remains an appropriate initial screening tool due to 
lower radiation exposure and accessibility, CBCT may 
be justified in cases where bucco-palatal position is 
unclear, root resorption is suspected, or surgical 
planning requires precise localization. Selective rather 
than routine CBCT use appears consistent with 
radiation protection principles. 

Conclusion 

CBCT provides a more accurate and comprehensive 
assessment of impacted maxillary canine position 
compared to OPG. While OPG remains valuable for 
initial evaluation, CBCT should be employed when 
detailed localization is required for diagnosis and 
treatment planning. Establishing clear guidelines for 
the judicious use of CBCT is essential to optimize 
patient care in orthodontics. 
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