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Materials and Methods: In this retrospective cross-sectional study, 4,368 CBCT

prevalence, gender distribution, and classification (following Archer's 1975

method) of impacted maxillary canines in Duhok City in order to establish a

scans from various private clinics and dentistry centers in Duhok City between
@ ® 2021 and 2026 were examined. The study sample comprised 2,111 males and

2,257 females, aged 12 to 60 years. Archer's categorization was used to identify

and classify impacted maxillary canines. SPSS version 29 was used for statistical

Copyright: © 2026 Authors. analysis. Associations were found using Chi-square and Fisher's exact tests, with
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a P <0.05 threshold for statistical significance.

and conditions of the Creative maxillary canine impacted. The frequency was much higher in women (2.6%)
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than in males (1.1%). The next most prevalent categories were Class II (buccal),
Class I (palatal), and Class III (mixed labial-palatal). Archer Class IV (impaction
inside the alveolar process) accounted for 1.8% of cases. There was a statistically
significant correlation found between gender and both the kind of impaction
and the impaction status.

Conclusion: The prevalence of impacted maxillary canines in Duhok City was
relatively elevated compared to other previous studies on the same population
(in Duhok City), more than or higher than other populations (in other cities)
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INTRODUCTION

According to (1), impacted teeth are those that obstruct the bone or eruption,
slowing or completely stopping development. Maxillary and mandibular wisdom
teeth, maxillary and mandibular canines, premolars, and maxillary lateral incisors are
the most often afflicted teeth; however, impaction can affect any permanent tooth (2).
However, the maxillary canines are the most often impacted teeth when wisdom teeth
fall out (3).

The inability of a tooth to erupt into its correct position in the dental arch within
the anticipated timeframe, usually due to a physical barrier or lack of space, is
clinically known as tooth impaction. Canine impaction is thought to have a complex
etiology that includes both systemic factors like genetic predispositions and
developmental abnormalities of neighboring lateral incisors as well as a variety of local
factors like the prolonged retention of primary teeth, dental arch crowding, and the
presence of pathologies like odontomas (4).

The initial technique to evaluate the canines' locations is clinical testing. If an
unerupted maxillary canine is not palpable by the age of 10 to 11 or if root resorption
of neighboring teeth is suspected, conventional 2D radiographs, such as panoramic
images and periapical intraoral radiographs in two projections, should be obtained to
assess the relationship between the canine and neighboring teeth (5).

Dental diagnostics have been transformed by Cone Beam Computed
Tomography (CBCT) since its inception. This technique produces high-resolution
three-dimensional (3D) pictures at a far lower radiation exposure than traditional
medical CT scans. Through precise axial, coronal, and sagittal plane identification of
the impacted tooth, CBCT provides the precise anatomical information required for
precise orthodontic and surgical treatment planning. According to (5), impacted
maxillary canines are the most frequent reason for CBCT examinations in teens.

Although impacted maxillary canines are a clinically significant abnormality,
quite little is known about their occurrence and characteristics in the Duhok
community. This study employs CBCT technology to investigate the prevalence,
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gender distribution, and classification (following Archer's 1975 method) of impacted
maxillary canines in Duhok City in order to establish a standard for local clinical

practice (6).

MATERIALS AND METHODS

Study Design and Environment
In Duhok City, Kurdistan Region, Iraq, a retrospective cross-sectional study was
carried out using the archival database of private clinics and specialist dental radiology
institutions. Population Under Study: CBCT scans from 4,368 diagnostic procedures
comprised the research sample. There were 2,111 male respondents (48.32%) and 2,257
female subjects (51.68%).
Inclusion and Exclusion Criteria
Inclusion: patients in Duhok City who had outlived the typical eruption age for
maxillary canines were given high-quality CBCT scans of their maxilla.
Exclusion: individuals with a history of maxillary malignancies or fractures,
individuals with craniofacial problems (such as cleft lip and palate), scans with
significant artifacts, and situations in which canines have already been excised are
excluded.
Data Collection and Classification: Using CBCT images, impacted maxillary canines
were identified. Using Archer's Classification (1975), the discovered cases were
grouped into five categories:
Class I: The palette is home
Class II: Found on the buccal/labial surface.
Class III: In the center, with the root on one side and the crown on the other.
Class IV: Situated between the incisor and first premolar, vertically inside the
alveolar process.

Class V: Found in an edentulous maxilla; not seen in this investigation.
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Statistical Analysis

Utilizing the Statistical Software for the Social Sciences (SPSS), Version 29, the
collected data were assembled and examined. We computed the prevalence rates using
descriptive statistics. To ascertain the statistical association between gender and the
kind or existence of canine impaction, the Chi-square (x?) test and Fisher's exact test
were employed. A P-value (probability value) of less than 0.05 was found to be

statistically significant.

RESULTS
There were 2111 males (48.32%) and 2257 females (51.68%) out of 4368 CBCT scans
for residents of Duhok City (Table 1).

Table 1: Gender distribution of the sample size

Gender Number Rate
Male 2111 48.32
Female 2257 51.68
Total 4368 100

Prevalence: Out of 4,368 participants, 162 had at least one impacted maxillary canine,
resulting in an overall prevalence of 3.6%.
Gender Distribution: Gender and impaction were shown to be statistically
significantly correlated by the investigation.
Females: 2.5% prevalence (greater incidence) in females.
Males: 1.1% of men are affected. It was shown that the likelihood of an impacted
maxillary canine in females was more than double that of males.
Impaction

In this study, 4206 of the 4368 participants—male and female—had normal
maxillary canines and were unaffected. Of the 162 patients (100%) with at least one
impacted maxillary canine, 49 (29.7%) were men and 113 (70.3%) were female. A total
of 3.6% of both male and female canines had an impact. 1.1 percent were men and 2.5

percent were women. Gender and impaction were shown to be significantly correlated
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(P < 0.05) by the chi-square test, with females having a greater frequency of canine
impaction than men [Table 2].

Table 2: Association between impaction and gender.

Normal Impaction Total
Gender n (%) n (%) n (%) P-value
Male 2062 49(1.1 %) 2111
Female 2144 113(2.6%) 2257  p=0.006
Total 4206 162(3.7 %) 4368

Classification Using Archer's System: The allocation of the 162 affected impacted
cases according to Archer's classification was as follows:

. Class IV (Alveolar Process): This kind was the most common, accounting for 1.8%
of the sample. It demonstrated a strong gender link and was more prevalent in
females.

. Class II (Buccal): This kind is the second most prevalent (1.1%). For this class, there
was no discernible difference between males and females.

. Class I (Palatal): Made up 0.7% of the sample, and there was a notable gender
difference.

. Class III: There is no discernible gender difference, and this kind is the least common
(0.06%).

Class II (buccal) impactions were more common than Class IV in men. On the other
hand, Class IV impactions were substantially more common than other classes in

females.
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Sagttl - | Coronal
Figure 1: Class I: Impacted canines in the palate

Sagittal Coronal

Figure 2: Class II: Impacted canines located on the labial surface
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Sagittal Coronal
Figure (3): Class III: An impacted canine positioned both labially and palatally, with the
crown located on one side of the dental arch and the root extending toward the opposite side

‘.
Sagittal Coronal
(Figure 4): Class IV: Impacted canine located within the alveolar process-usually vertically

between the incisor and first premolar
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Class V: Impacted canine in edentulous maxilla-Impacted canine can be in unusual
positions like inverted position. According to Archer’s classification, 49 (1.1%) out of
2368 (100%) examined teeth showed impaction. Class II (buccal) maxillary canine
impaction was the most prevalent type, accounting for 23 (0.51%) teeth, followed by
Class IV (within the alveolar process) with 18 (0.4%) teeth. Class I (palatal) impaction
was less frequent than both Class II and Class IV, with 6 (0.13%) teeth. Class III (located
both labially and palatally) was identified in 2 (0.04%) teeth, while Class V-
representing impacted canines in an edentulous maxilla—was the least common
(Table 3).

(Table 3): Prevalence and classification of impacted maxillary canines in males.

Archer Class n % Mean (p)
Class I (Palatal) 6 0.13  0.0013
Class II (Buccal) 23 051  0.0051
Class III (Labial and Palatal) 2 0.04  0.0004
Class IV (Within alveolar process) 18  0.40  0.0040
Total (Males) 49 11 0.011

* P-value < 0.05 was considered statistically significant. Asymptotic Pr less than 0.0001; Exact Pr
>= ChiSq (3.362E-05) = 0.000033. So the p-value) is much smaller than (p=0.05). This means there is
strong, significant evidence of canine impaction.

Of the 2368 (100%) teeth in females, 113 (2.6%) had impacted maxillary canines.
Class I (palatal) and Class II (buccal) impactions were nearly comparable and ranked
second with 25 (0.59%) and 26 (0.57%), respectively, whereas Class IV (inside the
alveolar process) maxillary canine impaction was the most prevalent kind of
impaction, occurring in 61 (1.4%) of the teeth. Results from male patients also showed

that 1 (0.02%) had type III canine impactions, which are positioned palatally and

labially (Table 4).
(Table 4): prevalence and classification of impacted maxillary canines in females.

Archer Class n % Mean (p)

Class I (Palatal) 25 0.59  0.0059

Class II (Buccal) 26 0.57  0.0057

Class III (Labial & Palatal) 1 0.02  0.0002

Class IV (Within alveolar process) 61 1.40  0.0140

Total (Females) 113 2.6 0.026

* P-value < 0.05 was considered statistically significant. Asymptotic Pr less than 0.0001; Exact
Pr (0.0001)> ChiSq (5.259*10-13). So the p-value < 0.05; this means there is significance.
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Class IV (Within the Alveolar Process) 61 (1.4%) teeth were the most frequent form of
impacted maxillary canines in females, whereas Class II (Buccal) 23 (0.51%) teeth were
the most common type in males. Compared to males (1.1%), females had a
considerably greater frequency of impacted maxillary canines (2.6%). Males had
varying rates of Class I and Class Il impacted maxillary canines, whereas females did
not show any discernible variations. For the smaller form of impacted maxillary
canines, type III (placed labially and palatally), the outcomes were the same for both

boys and girls [Table 5].

(Table 5): prevalence and classification of impacted maxillary canines in males and

females.
Archer Class n % Mean (p)
Class I (Palatal) 31 0.7 0.0070
Class II (Buccal) 49 1.1 0.0110
Class III (Labial & Palatal) 3 0.06  0.0006
Class IV (Within alveolar process) 79 1.8 0.0180
Total 162 3.6 0.036

* P-value < 0.05 was considered statistically significant. Fisher’s exact test showed a
statistically significant association between gender and status (p<0.0001).

The current study found that people of Duhok City had a notably high frequency
of impacted maxillary canines (3.6%) in both genders. The most common kind (1.8%)
was kind IV (in the alveolar process), which was followed by Class II (baccal) (1.1%),
Class I (palatal) (0.7%), and the smallest, III (found labially and palatally) (0.06%).

DISCUSSION
The present CBCT-based study evaluated the prevalence, gender distribution, and

spatial position of impacted maxillary canines among individuals living in Duhok
City, Iraq. The overall prevalence of impacted maxillary canines in this population was
3.6%, which is considered relatively high when compared with several studies
reported after the year 2000 (7).

The management of impacted canines can pose a significant clinical challenge. As

part of the treatment planning, accurate identification of the location, position, and
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presence of associated pathology is paramount. CBCT images are considered the more
contemporaneous diagnostic imaging technique, compared to conventional
radiographs (8).

Various studies assessed the prevalence of impacted teeth among different study
populations (9). The present study assessed the prevalence of impacted maxillary
canines without considering impaction of other teeth (10).

Different prevalence was reported among different ethnic groups (11). Ethnic
background of the sample may result in higher or lower rates of some anomalies (12).
The prevalence found in the current study (3.6%) is higher than that reported in several
populations worldwide. For instance, (13) reported a prevalence ranging from 1.0% to
2.5%, while (14) reported that the prevalence of impacted maxillary canines rarely
exceeds 2% in most populations. However, studies conducted using CBCT imaging
have reported higher detection rates.

In the present study, impacted maxillary canines were significantly more
prevalent in females (2.5%) than in males (1.1%), with a statistically significant
association between gender and canine impaction (x? =17.2, P <0.05). This finding is
in agreement with numerous studies published after 2000.

Studies (15) and (16) both demonstrated a significantly higher prevalence of
impacted maxillary canines in females, indicating that females are nearly twice as
likely as males to exhibit canine impaction. This observed gender predilection may be
explained by variations in craniofacial development, genetic factors, and delayed
eruption patterns in females, as highlighted in (17).

As found in previous reports, canine impaction is more prevalent in the maxilla
than the mandible. According to the literature, the prevalence of maxillary canine
impaction ranges between 0.8 and 2.8% among different populations (18).

The present study assessed the prevalence of impacted maxillary canines without
considering impaction of other teeth (19). In our current study the prevalence
of impacted maxillary canines in population living in Duhok city were significantly
high (3.6%) compering to a Kosovar population were (1.62%) (20), and Sweden
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population were (1.1%) (21), Also when comparing with the prevalence of impacted
maxillary canines in population living in Chinese were (2.1%) (22), and (0.92%) in the
United States (23). In addition, (1.8%) of the Icelandic population (24). A prevalence of
2.7% was reported in the Saudi population (25). On the other hand, the result in our
study was in agreement and very nearly the same as the result of the Chennai
population, which was the prevalence of (3.77%) (26). study agreement was also in
agreement with the result in the Turkish population, also (3.58%) (27). The prevalence
of maxillary canine impaction was found to be 3.46% in Najran (28).

In Pakistan population, the prevalence of impacted maxillary canines was 5%
(29), and in the Caucasian population were (4.8%, that are higher than the result of our
study (30). Also, a prevalence of 5.1% was reported in some other parts of the Chennai
population (31).

The general population in broader studies shows that the prevalence of impacted
maxillary canines was reported to be between 0.9% and 3.3% (32) that is agree with the
current study.

The result of current study show the prevalence of impacted maxillary canines
in femals were (2.5%) more than the males were (1.1%) and that is agree with the result
of Pakistan a study found that out of 187 patients with impacted maxillary canines,
117 were females and 70 were males, resulting in a female-to-male ratio of 1.67:1 (29),
and also agree with study current in Sweden involving 601 patients with impacted
maxillary canines reported that 65% were females and 35% were males (33), and also
in India a study observed that the prevalence of impacted maxillary canines was 5.1%
in females and 4% in males, though this difference was not statistically significant. (34).
In these study in males the Class II of impacted maxillary canines were (0.51%) was
significantly more than other types of impactions, followed by the type IV were (0.4%)
which was significantly more than the Class I were (0.3%) and the less type of impacted
maxillary canines was type III (0.04), These result is agree with other research indicates
that buccally (Class II) impacted maxillary canines are more prevalent in Asian
populations compared to Caucasian groups (35). And also agree with A study
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conducted in Pakistan found that 50.3% of impacted canines were positioned buccally,
43.8% palatally (29), and these result is disagree with A study in Sweden analyzing
54,716 adolescents in the Vastra Gotaland region found that most impacted maxillary
canines were palatally positioned (19), and also disagree with research involving 8,101
patients treated at the University Dentistry Clinical Center of Kosovo reported that out
of 131 impacted maxillary canines, a significant number were palatally impacted. (20)
But in the females the results were different from the males that were the type IV 61
(1.4%) was significantly more than the Class I and Class II were 25(0.57%) and
26(0.59%) respectively and the less types of impaction canine were Class III 1(0.02%)
of all cases, these result is agree with research in India revealed that most impacted
maxillary canines (Class IV) were present in the mid-alveolus region (36). These results
disagreed with the study reported by Hassan AL-Zoubi et al that the Class I canines’
impactions were more predominant, followed by Class 1V, Class II, and Class III,
respectively (37).

On the other hand, the findings of the present study revealed that Class III
impaction (lateral incisor root contact) of impacted maxillary canines in the population
of Duhok city, in both genders, was significantly less frequent than other types of
impactions. This observation is consistent with study (38), which reported that
impactions involving contact with adjacent incisor roots (Class IV) are relatively
uncommon. A possible explanation for this low prevalence is that such impactions
require a more complex deviation in the eruption path, often associated with severe
spatial limitations or abnormal tooth angulation, conditions that may occur less
frequently in the general population.

Furthermore, the current study demonstrated that Class IV impaction (middle or
mid-alveolus) was the most prevalent type of impacted maxillary canine (1.8%) in the
Duhok population. This finding is in agreement with the study (36), which also
identified the mid-alveolar region as the most common site of impaction. The
predominance of mid-alveolar impactions may be attributed to disturbances in the
normal eruption pathway, where the canine fails to migrate properly either buccally
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or palatally and instead remains within the alveolar bone. Additionally, genetic
factors, discrepancies between tooth size and arch length, and variations in the timing
of eruption may contribute to this pattern. These factors collectively suggest that mid-
alveolar impaction represents a common developmental deviation, rather than a
positional anomaly limited to buccal or palatal displacement, thereby explaining its
higher frequency compared to other types.
Clinical Implications

The findings of this study emphasize the importance of early diagnosis of
impacted maxillary canines, particularly in female patients who appear to be at higher
risk. CBCT should be considered when conventional radiographs are insufficient,
especially for treatment planning and for reducing the risk of root resorption of
adjacent teeth, as emphasized by (39).
Limitations

The present study has some limitations. Its retrospective nature and lack of age
stratification may limit the ability to assess eruption timing. Additionally, Class V
impactions were not recorded due to the absence of edentulous cases in the sample.
CONCLUSIONS

Within the limitations of this CBCT-based study, impacted maxillary canines showed a
relatively high prevalence in the population of Duhok City, with a significantly higher
occurrence in females. Class IV impaction was the most frequent type, highlighting the
diagnostic value of CBCT in accurate localization and classification of impacted maxillary
canines.

1. The population of Duhok City has a very high frequency of impacted maxillary canines
(3.6%).

2. A noticeable sexual dimorphism exists, with females being considerably more impacted
than men.

3. The most prevalent appearance in this group is Class IV (vertical impaction within the
alveolus), which is followed by Class II (buccal).

4. CBCT is essential for diagnosing and categorizing these instances because it provides vital
information that 2D radiography could overlook.

5. For female patients and those with suspected eruption delays, early screening and 3D

imaging are advised in order to avoid issues such as root resorption.

393



Mustafa B, Musalah S Al-Rafidain Dent ] 26(2):381-398

Acknowledgment
Not applicable

Authors’ Contribution

Mustafa BT: Conceptualized and designed the study; collected data from private dental clinics
and specialist dental radiology centers in Duhok City; performed radiographic analysis of
CBCT scans; classified impacted canines according to Archer's classification system; and
drafted and prepared the manuscript. Musalah MKh: Supervised the research process and
provided methodological guidance for the retrospective cross-sectional study design.

Ethical statement:

The protocol for this retrospective cross-sectional study was reviewed and approved by the
Institutional Review Board (IRB) / Ethical Committee of the College of Dentistry,
University of Duhok. The study was conducted in accordance with the ethical principles
outlined in the Declaration of Helsinki. As this was a retrospective study using existing
radiographic records (de-identified archival data), the requirement for individual informed
consent was waived by the ethics committee. All clinical procedures (original CBCT scans)
were performed as part of the patients' routine diagnostic or treatment requirements and not
specifically for this research.

Conflict of interest
The author declares that there are no conflicts of interest regarding the publication of this
manuscript.

Availability of data and materials: All data generated or analyzed during this study are
included in this published article and its supplementary information files.

Declaration of Generative AI and Al-assisted technologies
We acknowledge the use of ChatGPT (OpenAl) to assist in language polishing and grammar

correction of this manuscript. The intellectual content, data interpretation, and conclusions
were entirely prepared and verified by the authors.

REFERENCES

. Uslu O, Akcam MO, Evirgen S, Cebeci I. Prevalence of dental anomalies in various
malocclusions. American Journal of Orthodontics and Dentofacial Orthopedics. 2009
Mar 1;135(3):328-35. DOI: 10.1016/j.ajod0.2007.03.030.

. Halicioglu K, Toptas O, Akkas I, Celikoglu M. Permanent first molar extraction in
adolescents and young adults and its effect on the development of third molar. Clinical
oral investigations. 2014 Jun;18(5):1489-94. DOI: 10.1007/s00784-013-1121-1.

. Herrera-Atoche JR, Diaz-Morales S, Colome-Ruiz G, Escoffie-Ramirez M, Orellana MF.
Prevalence of dental anomalies in a Mexican population. Dentistry. 2014 Dec

18;3000(2):1. DOLI: 10.5195/d3000/2014.25- http://dentistry3000.pitt.edu.
394


http://dentistry3000.pitt.edu/

10.

11.

12.

13.

14.

15.

Mustafa B, Musalah S Al-Rafidain Dent ] 26(2):381-398

Ness GM, Blakey GH, Hechler BL. Impacted teeth. Peterson’s principles of oral and
maxillofacial surgery. 2022 Aug 9:131-69. https://doi.org/10.1007/978-3-030-91920-7_5.
Randi G, Carvalho RN, Dimitrova N, Dyba T, Flego M, Giusti F, Martos C, Neamtiu L,
Nicholson N, Bettio M. The European Cancer Information System: exploring linkages
between indoor radon concentrations and data on cancer burden. Journal of the
European Radon Association. 2022 Mar 4. http://dx.doi.org/10.35815/radon.v3.7607.
Archer WH. Oral and maxillofacial surgery. WB Saunders. 1975:1045-87. Oral and
maxillofacial Surgery | CiNii Research https://share.google/x6iM1aOFE7WZ58jBa.
Mahfouz M. Impacted Maxillary Canines in Middle Eastern Populations: A
Comprehensive Review of Elevated Prevalence, Management Challenges, and
Underserved Populations. Management Challenges, and Underserved Populations
(December 23, 2025). 2025 Dec 23. http://dx.doi.org/10.2139/ssrn.6055054.

Algahtani H. Management of maxillary impacted canines: A prospective study of
orthodontists' preferences. Saudi Pharmaceutical Journal. 2021 May 1;29(5):384-90.
https://doi.org/10.1016/j.jsps.2021.03.010.

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 Jan 1;16(1):e56-61.
http://dx.doi.org/doi:10.4317/medoral.16.e56.

Alif SM, Haque S, Nimmi N, Ashraf A, Khan SH, Khan MH. Panoramic radiological
study to identify locally displaced maxillary canines in Bangladeshi population.
Imaging science in dentistry. 2011 Dec 1;41(4):155-9.
DOI: https://doi.org/10.5624/isd.2011.41.4.155.

Ezoddini AF, Sheikhha MH, Ahmadi H. Prevalence of dental developmental anomalies:
a radiographic study. Community dental health. 2007 Sep 1;24(3):140-4.
https://europepmc.org/article/med/17958073?utm_medium=email&utm_source=transa
ction&client=boté&client=boté&client=boté&client=bot.

Giindiiz K, Celenk P. The incidence of impacted transmigrant canines: a retrospective
study. Oral Radiology. 2010 Dec;26(2):77-81. https://doi.org/10.1007/s11282-010-0044-7.
Walker L, Enciso R, Mah ]. Three-dimensional localization of maxillary canines with
cone-beam computed tomography. American journal of orthodontics and dentofacial
orthopedics. 2005 Oct 1;128(4):418-23. DOI: https://doi.org/10.1016/j.ajod0.2004.04.033.
Bishara SE. Clinical management of impactedmaxillary canines. InSeminars in
orthodontics 1998 Jun 1 (Vol. 4, No. 2, pp. 87-98). WB Saunders.
https://doi.org/10.1016/51073-8746(98)80006-6.

Peck LS, Clark MS, Morley SA, Massey A, Rossetti H. Animal temperature limits and
ecological relevance: effects of size, activity and rates of change. Functional Ecology.

2009 Apr;23(2):248-56. https://doi.org/10.1111/j.1365-2435.2008.01537 .x.
395


https://doi.org/10.1007/978-3-030-91920-7_5
http://dx.doi.org/10.35815/radon.v3.7607
https://share.google/x6iM1aOFE7WZ58jBa
https://dx.doi.org/10.2139/ssrn.6055054
https://doi.org/10.1016/j.jsps.2021.03.010
http://dx.doi.org/doi:10.4317/medoral.16.e56
https://doi.org/10.5624/isd.2011.41.4.155
https://europepmc.org/article/med/17958073?utm_medium=email&utm_source=transaction&client=bot&client=bot&client=bot&client=bot
https://europepmc.org/article/med/17958073?utm_medium=email&utm_source=transaction&client=bot&client=bot&client=bot&client=bot
https://doi.org/10.1007/s11282-010-0044-7
https://doi.org/10.1016/j.ajodo.2004.04.033
https://doi.org/10.1016/S1073-8746(98)80006-6
https://doi.org/10.1111/j.1365-2435.2008.01537.x

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Mustafa B, Musalah S Al-Rafidain Dent ] 26(2):381-398

Sacerdoti R, Baccetti T. Dentoskeletal features associated with unilateral or bilateral
palatal displacement of maxillary canines. The Angle Orthodontist. 2004 Dec
1 ;74(6):725-32.HDOI: 10.1043/0003-3219(2004)074<0725:DFAWUO>2.0.CO;2.

Becker JC. The system-stabilizing role of identity management strategies: social
creativity can undermine collective action for social change. Journal of Personality and
Social Psychology. 2012 Oct;103(4):647. https://doi.org/10.1037/a0029240.

Aktan AM, Kara S, Akgiinlii F, Malkog S. The incidence of canine transmigration and
tooth impaction in a Turkish subpopulation. The European Journal of Orthodontics.
2010 Oct 1;32(5):575-81. https://doi.org/10.1093/ejo/cjp151.

Sharmila R. Incidence of impacted canine using orthopantomogram. Journal of
Pharmaceutical Sciences and Research. 2016 Aug 1,8(8):921.
https://www.proquest.com/openview/cb442019c0f7fa79addd59939b17cb71/1?pq-
origsite=gscholar&cbl=54977.

Gashi A, Kamberi B, Ademi-Abdyli R, Perjuci F, Sahatciu-Gashi A. The incidence of
impacted maxillary canines in a Kosovar population. International scholarly research
notices. 2014;2014(1):370531. https://doi.org/10.1155/2014/370531.

Lin M, Paolillo V, Ta RT, Damasco J, Rojo RD, Carl JC, Melancon MP, Ravizzini GC, Le
DB, Santos EB. Fully automated preparation of 68Ga-PSMA-11 at curie level quantity
using cyclotron-produced 68Ga for clinical applications. Applied Radiation and
Isotopes. 2020 Jan 1;155:108936. https://doi.org/10.1016/j.apradiso.2019.108936.

Sajnani AK, King NM. Early prediction of maxillary canine impaction from panoramic
radiographs. American Journal of Orthodontics and Dentofacial Orthopedics. 2012 Jul
1;,142(1):45-51. https://doi.org/10.1016/j.ajod0.2012.02.021.

Alhabeebi II, Foda MY, Mohie E, El-Sayed ED, El Dawlatly MM. Prevalence of impacted
canine among adult orthodontic patients: A retrospective study. Acta Scientific Dental
Sciences (ISSN: 2581-4893). 2022;6(1). www.actascientific.com/submission.php Email
us: editor@actascientific.com Con.

Warford Jr JH, Grandhi RK, Tira DE. Prediction of maxillary canine impaction using
sectors and angular measurement. American journal of orthodontics and dentofacial
orthopedics. 2003 Dec 1;124(6):651-5. https://doi.org/10.1016/50889-5406(03)00621-8.
Alshawy E. The prevalence and categories of impacted maxillary canines: A
radiographic study. Cureus. 2023 Jun 7;15(6). DOI: 10.7759/cureus.40070.
https://assets.cureus.com/uploads/original_article/pdf/158012/20230707-20611-
dugbOm.pdf.

Shanmugam J, Aravind Kumar S, Suresh V. Assessment of prevalence and gender
predilection of canine impaction in Chennai population. Int ] Dentistry Oral Sci. 2020
Nov 25;7(11):1058-62. https://scidoc.org/IJDOS.php.

396


https://doi.org/10.1043/0003-3219(2004)074%3C0725:DFAWUO%3E2.0.CO;2
https://psycnet.apa.org/doi/10.1037/a0029240
https://doi.org/10.1093/ejo/cjp151
https://www.proquest.com/openview/cb442019c0f7fa79addd59939b17cb71/1?pq-origsite=gscholar&cbl=54977
https://www.proquest.com/openview/cb442019c0f7fa79addd59939b17cb71/1?pq-origsite=gscholar&cbl=54977
https://doi.org/10.1155/2014/370531
https://doi.org/10.1016/j.apradiso.2019.108936
https://doi.org/10.1016/j.ajodo.2012.02.021
https://www.actascientific.com/submission.php
https://www.actascientific.com/submission.php
https://doi.org/10.1016/S0889-5406(03)00621-8
https://assets.cureus.com/uploads/original_article/pdf/158012/20230707-20611-dugb0m.pdf
https://assets.cureus.com/uploads/original_article/pdf/158012/20230707-20611-dugb0m.pdf
https://scidoc.org/IJDOS.php

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Mustafa B, Musalah S Al-Rafidain Dent ] 26(2):381-398

Aydin U, Yilmaz HH, Yildirim D]J. Incidence of canine impaction and transmigration in
a patient population. Dentomaxillofacial Radiology. 2004 May 1;33(3):164-9.
https://doi.org/10.1259/dmfr/15470658.

Alassiry A. Radiographic assessment of the prevalence, pattern and position of
maxillary canine impaction in Najran (Saudi Arabia) population using
orthopantomograms—A cross-sectional, retrospective study. The Saudi dental journal.
2020 Mar 1;32(3):155-9. https://doi.org/10.1016/j.sdentj.2019.08.002.

Khan H, Ashraf A, Anwar A, Najam E, Ahmad F, Khan T. Prevalence and patterns of
impacted maxillary canines: a CBCT based retrospective study. Pakistan Oral & Dental
Journal. 2018 Sep 10;38(2):211-4.
https://mail.podj.com.pk/index.php/podj/article/view/205.

Verma N, Valiathan A. Prevalence and distribution of maxillary canine impaction in
orthodontic patients. Journal of Indian Association of Public Health Dentistry. 2006 Jul
1;4(8):18-21
.https://journals.lww.com/aphd/abstract/2006/04080/Prevalence_and_Distribution_of_
Maxillary_Canine.6.aspx.

Shanmugam J, Aravind Kumar S, Suresh V. Assessment of prevalence and gender
predilection of canine impaction in Chennai population. Int ] Dentistry Oral Sci. 2020
Nov 25;7(11):1058-62. doi: http://dx.doi.org/10.19070/2377-8075-20000209.

Grisar K, Piccart F, Al-Rimawi AS, Basso I, Politis C, Jacobs R. Three-dimensional
position of impacted maxillary canines: Prevalence, associated pathology and
introduction to a new classification system. Clinical and experimental dental research.
2019 Feb;5(1):19-25. https://doi.org/10.1002/cre2.151.

Lovgren ML, Dahl O, Uribe P, Ransjo M, Westerlund A. Prevalence of impacted
maxillary canines—an epidemiological study in a region with systematically
implemented interceptive treatment. European journal of orthodontics. 2019 Sep
21;41(5):454-9. https://doi.org/10.1093/ejo/cjz056.

Kaur S, Prashar A, Arora VK, Singh T, Sethi O, Malhi R, Gambhir RS. Prevalence of
impacted and transmigrated canines in orthodontic patients—A radiographic study.
Journal of Family Medicine and Primary Care. 2024 Jun 1;13(6):2305-9.
DOI: 10.4103/jfmpc.jfmpc_1603_23.

Bjerklin K. Orthodontic management of impacted maxillary canines. APOS Trends
Orthod. 2020;10(2):64-71. https://elibrary.ru/item.asp?id=78153181.

Shilpa S, Karthik B. An ensemble approach to detect diabetic retinopathy using the
residual contrast limited adaptable histogram equalization method. In2023 Second
International Conference on Augmented Intelligence and Sustainable Systems (ICAISS)
2023 Aug 23 (pp- 960-965). IEEE.

https://ieeexplore.ieee.org/abstract/document/10250466/.
397


https://doi.org/10.1259/dmfr/15470658
https://doi.org/10.1016/j.sdentj.2019.08.002
https://mail.podj.com.pk/index.php/podj/article/view/205
http://dx.doi.org/10.19070/2377-8075-20000209
https://doi.org/10.1002/cre2.151
https://doi.org/10.1093/ejo/cjz056
https://elibrary.ru/item.asp?id=78153181
https://ieeexplore.ieee.org/abstract/document/10250466/

Mustafa B, Musalah S Al-Rafidain Dent ] 26(2):381-398

37. Al-Zoubi H, Alharbi AA, Ferguson DJ, Zafar MS. Frequency of impacted teeth and
categorization of impacted canines: A retrospective radiographic study using
orthopantomograms. European journal of dentistry. 2017 Jan;11(01):117-21. DOI:
10.4103/ejd.ejd_308_16.

38. Leitao R, Rocha AS, Oliveira AC, Peres AL, Pinho T. Three-dimensional evaluation of
impacted maxillary canines and repercussions on adjacent teeth. Scientific Letters. 2024
Sep 4;1(1):13-. DOL: https://doi.org/10.48797/s1.2024.265.

39. Shah D, Parikh S, Shah SP, Verma O, Shah S, Patel P. Spatial localization of impacted
maxillary canine--A comparative study between OPG and CBCT. International Dental
Journal of Students' Research. 2023 Oct 1;11(4). DOI: 10.18231/;.idjsr.2023.036.

(sadaiall  giail) aladiily & g Apda S (541 B padaiall) A glad) W) ity i)
(CBCT) ;\ﬁh‘g‘)&d\ :\.AJAJ\ gs s gaall

2 rlan pad adlu 1 Alias dda ol
B1oall (i JS Al o gaa Arala (L) (b A0S (all g aa 5 adl) Al e and e il ja (s T
LGl (oliwa S (’5&‘ ¢ 920 daala cakall S caclisa i 2

atlal)
L) (5 dusl )2l (CBCT) ka5 ydal) 3ol (53 s ganal) adaall yy gl 435 alaiinad ) A 5l 030 don m\
gy gy Al g el gas A A (1975 plad i )] 43y plal 18 ) Loty ¢ uinll Cona Lgay 55 68 alaiall 4 slal) LY
55— 4368 sand ai diela i) dpalaiall A jall oda i s dead) 3 g 3 gal) Aadaall 4y 5wl A leall jlas
53, 2111 Auad) cile &5 20265 2021 (oo Cm gaa Anra A ddlin liud ila S) je g dala Cilsbe (CBCT

SPSS zabi s aadinl 5 palaiall 4y slall LW Ciyial  aaal 5 ) Gy aaadin) Sl Ule 12 aa e il el 2257

P <iad el me ol 5 LA 5 (518 g pe il Ll alasiuly il SY) s o Alas) Jiaill 29 jlaay)
e alaia JIV) e aaly s sle )% 3.6 (138 162 sl S Sl dall G (pe s, 4L aa) A¥20.05
a5V 2 5 P2 Lol L e g ) 51 8IS )% 2.6 (bl 52 LIS el S )% 1.1 (Ja
Jal HLalai¥I( e )T il (e Aonl 1) A1) IS Ly ol any 1B gl SV a )aSiall-dy s i) Adabid i 230 4adl)
sbdml S elabiiay) | adlla y jlaai¥) g s g uiadl G dilias) AV 3l ) aa§ Y e % 1.8 ) Al ¢ i)
AL il yal) el g AT e sae (pe 83l L A jlie i ok yo &l g3 Rpta (85 yelaiall 2 slal) sl

(CBCT). 4k s yaall dajall 53 o gaal) adaiall ol i) JLiady S|

Gl Léasl ¢ (CBCT) 4k sl e jadl 53 s saal) galaiiall il ¢ 51 Caiaal el 523 Ay 1dgalidal) cilalsl)

LY g slal

398


https://doi.org/10.48797/sl.2024.265

