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Abstract

Background: Concerning the importance of impacted canines for aesthetics and function to improve patients” health, it is crucial
to provide the oral surgeon and orthodontist with a complete analysis of their location, angulation, and relation with adjacent teeth.
Objective: To determine and compare the frequencies of different types of impacted maxillary and mandibular canines under the
current classification systems in an Iraqi population sample. Methods: This study retrospectively examined the cone beam
computed tomography scans of 1000 Iraqi patients aged 12—40 years (380 males and 620 females) who had attended the Oral and
Maxillofacial Radiology Department at Ghazi Al-Hariri and Al-Sadder City Hospitals. Resulfs: Of the 1000 patients, 49 had
impacted maxillary canines (4.9%), of which 18(36.7%) were male and 31(63.3%) were female. Bilateral impaction was more
common than unilateral impaction (61.2% vs. 19.0%). Type II was the most common impaction type. In addition, 20 patients had
impacted mandibular canines (2%), of which 8(40.0%) were male and 12(60.0%) were female. Bilateral impaction was less
common than unilateral impaction (25.0% vs. 75.0%). Type III was the most common impaction. Conclusions: Impaction was
more common for maxillary canines (4.9%) than for mandibular canines (2.0%). Type II impaction was the most common for
maxillary canines, followed by Types I, IV, and VII. In confrast, Type III impaction was the most common for mandibular canines,
followed by Type V.
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INTRODUCTION teeth, followed by maxillary canines [2]. Multiple

factors can cause the higher prevalence of impacted
Teeth that remain completely or incompletely canines. The maxillary canine has a longer root and
embedded in the alveolar bone or mucosa of the eruption path, developing deep in the jaw.
jawbone for more than two years beyond the Furthermore, genetic factors play an important role in
physiological eruption time are defined as impacted maxillary canine impactions [3]. Many factors can
[1]. The lower third molars are the most impacted affect tooth eruption, such as lack of space, trauma,
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and genetic factors [4-9]. Notably, maxillary canines
are impacted 20 times more often than mandibular
canines [10]. For maxillary canines, bilateral
impaction is common, while unilateral ectopic
impaction is uncommon [11]. Preoperative
assessment of impacted teeth regarding their position,
depth, orientation, and relation to the adjacent teeth is
vital. All these variables cannot be determined without
radiographic assessment. Therefore, radiographic
tools should be used in the assessment of impacted
canines. Cone beam computed tomography (CBCT) is
a new imaging modality in dentistry for accurately
evaluating impacted canines. It has multiple
applications in dentistry [12-14] and orthodontics [15-
17]. This study used the Yamamoto classification
system [18] to assess impacted maxillary canines and
the Mupparapu classification system [19] to assess
impacted mandibular canines (Figures 1 and 2). It
aimed to establish and compare the frequencies of
different types of impacted maxillary and mandibular
canines under these classification systems in an Iraqi
population sample.
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Figure 1: The seven subtypes of impacted maxillary canine [18].
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Figure 2: The five subtypes of impacted mandibular canine [19]. ‘

METHODS
Study design and participants

This study retrospectively collected CBCT scans for
1000 Iraqi patients aged 1240 years (380 males and
620 females) who had attended the Oral and
Maxillofacial Radiology Department at Ghazi Al-
Hariri and Al-Sadder City Hospitals between March
2020 and January 2024. Two CBCT machines were
utilized to acquire the data used in this study: a KaVo
OP 3D (tube voltage = 90 kVp, tube current = 16 mA,
exposure time = 11 s, field of view [FOV] size = 8 x
15, voxel size = 0.3 mm, software = OnDemand3D)
and a Carestream Dental CS 9500 (tube voltage = 90
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kVp, tube current = 15 mA, exposure time = 15 s,
FOV size = 12 x 10, voxel size = 0.3 mm, software =
Carestream).

Exclusion criteria

Impacted canine associated with cleft palate. Impacted
canine associated with pathological lesion or trauma.

Analysis procedure

Firstly, the CBCT scans were reviewed to identify any
impacted canines that had failed to erupt into the oral
cavity. All impacted canines were first reviewed in the
3D view and then diagnosed using a reconstructed
panoramic view and matched to the seven subtypes of
impacted maxillary canine [18] under a classification
system based on the long axis angles and occlusal
plane and five subtypes of impacted mandibular
canine [19]. The data were analyzed regarding the
classification system, gender, and whether the
impaction was unilateral or bilateral. This study was
conducted according to the Declaration of Helsinki
and approved by the Ethics Committee of the College
of Dentistry at the University of Baghdad, Iraq
(approval number: 913724).

RESULTS

Of the 1000 patients whose CBCT scans were
reviewed, 49 had impacted maxillary canines (4.9%;
Figure 3), of whom 18 (36.7%) were male and 31
(63.3%) were female (Table 1).

m 1st Qtr No iC

= 2nd Otridax IC

= 3rd CtrMan.iC

Figure 3: The percentages of impacted maxillary and mandibular
canines.

Table 1: The prevalence of impacted canines by gender.

Impacted maxillary Impacted mandibular

Gender canine canine

n(%) n(%)
Male 18(36.7) 8(40)
Female 31(63.3) 12(60)

Bilateral impaction (61.2%) was more common than
unilateral impaction (19.0%) (Table 2).

Table 2: The prevalence of impacted canines by affected side

Impacted maxillary canine Impacted mandibular canine
n(%) n(%)

Bilateral Unilateral Bilateral Unilateral

30(61.2) 19(38.8) 5(25) 15(75)
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Type II impaction was the most common (37.9%). In
addition, 20 patients had impacted mandibular canines
(2.0%), of whom 8 (40.0%) were male and 12 (60.0%)
were female (Table 3). Bilateral impaction (25.0%)

Table 3: The prevalence of impacted maxillary canines by classification type

Impacted maxillary and mandibular canines

was less common than unilateral impaction (75.0%).
Type III impaction was the most common (72.0%)
(Table 4).

Impacted maxillary canine type n(%)

Gender 1 I o v v VI VI Total

Male 7(8.9) 16(20.2) 1(1.2) 2(2.5) 0(0.0) 0(0.0) 1(1.2) 27(34.1)

Female 8(10.1) 30(37.9) 0(0.0) 8(10.1) 1(1.2) 0(0.0) 5(6.3) 52(65.8)
Table 4: The prevalence of impacted mandibular canines by classification type

or Impacted mandibular canine type n(%) o
I II III v v

Male 0(0.0) 0(0.0) 6(24) 0(0.0 3(12) 9(36)

Female 0(0.0) 0(0.0) 12(48) 0(0.0) 4(16) 16(64)

Total 0(0.0) 0(0.0) 18(72) 0(0.0) 7(28) 25(100)
DISCUSSION The long eruption path is one factor affecting the

Our study found that the prevalence of impacted
maxillary canines was 4.9% among 1000 Iraqi
patients whose CBCT scans were reviewed (Figures 4
and 3), like other studies in Tiirkiye (5.1%) [9] and
Hungary (5.4%) [20].
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Figure 4: CBCT panoramic view: (A) Type IL, (B) Type IV, (C)
Type V, and (D) Type I impacted maxillary canines.
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Figure 5: CBCT panoramic view: (A, B) Type III, (C, D) Type V
impacted mandibular canines.
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impaction of maxillary canines [21]. Our study also
found that the prevalence of impacted mandibular
canines was 2.0% among the 1000 Iraqi patients,
higher than in other studies on various populations
that reported prevalences of impacted mandibular
canines ranging from 0.07% to 1.36% [22-27]. While
the prevalence found in our study is higher than in
these studies, it is consistent with other studies that
reported prevalences for impacted mandibular canines
of 1.7% [28] and 1.36% [29]. Among the 49 patients
with impacted maxillary canines identified in our
study, 18 were male and 31 were female. Similarly,
among the 20 patients with impacted mandibular
canines identified in our study, 8 were male and 12
were female. Therefore, impacted maxillary canines
are more common in females than in males, consistent
with previous studies [27.29]. This difference may be
related to the smaller skull size in females. Our study
found that unilateral impaction (38.8%) was less
common than bilateral impactions (61.2%) for
impacted maxillary canines, contrasting with other
studies [30-32]. However, our study found that
unilateral impaction was more common than bilateral
impaction for impacted mandibular impacted canines,
consistent with these studies. This discrepancy may be
due to differences in sample sizes or populations. In
addition, our study found that Type II impaction was
the most common for maxillary canines, followed by
Types I, IV, and VII. While a previous study [30] also
found Type II to be the most common, the order of the
other types differed: Types VI, I, and VII. Different
studies have reported different findings. In the study
by Mupparapu [19], Type I impaction was the most
common for mandibular canines, followed by Types
IL, IV, III, and V. In our study, Type III impaction was
the most common for mandibular canines, followed
by Type V: the other types were not observed in our
study. To our knowledge, no similar studies to ours
exist, and the differences among previous studies
might be related to the small number of transmigrated
mandibular canines found. Regarding the importance
of impacted canines for aesthetics and function, it is
crucial to provide the oral surgeon and orthodontist
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with a complete analysis of their location and relation
with adjacent teeth.

Study limitations

One of the important limitations in this study was the
difficulty of data collection, it takes a long time
because the data was obtained from different centers
utilizing different devices. The second limitation was
that the study restricted to mid field of view (FOV)
only which led to neglecting a large number of small
view scans.

Conclusions

Our study found a prevalence of 4.9% for impacted
maxillary canines and 2.0% for impacted mandibular
canines. Females were more affected by impacted
maxillary and mandibular canines than males.
Bilateral impaction was more common than unilateral
impaction for maxillary canines, while the opposite
was true for mandibular canines. Type II impaction
was the most common for maxillary canines, followed
by Types I, IV, and VII. Type III impaction was the
most common for mandibular canines, followed by
Type V, while Types I, II, and IV were not observed
in our Iraqi population sample.
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