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Abstract

Background: Mesiodentes are supernumerary teeth diagnosed around the midline,
posing a challenge for clinicians. The aim of this study was to investigate the
frequency and radiological characteristics of mesiodentes in the anterior maxilla in a
group of Turkish children between the ages of 4 and 15 by employing cone beam
computed tomography (CBCT). Methods: This retrospective study evaluated 207
CBCT images from patients aged 4—15. Mesiodens positions, tooth morphology (using
anatomical landmarks, neighboring teeth, orientation), and complications with adjacent
teeth (including eruption anomalies, rotation, and diastema) were recorded. Data
were analyzed using the Chi-square and Mann-Whitney U tests at a 5% significance
level. Results: Among 207 patients, 45 (21.7%) were found to have mesiodentes,
with a total of 58 mesiodentes detected in these individuals. A statistically significant
difference was noted between sexes in the prevalence of mesiodentes (36 males versus
9 females; p = 0.0095). The likelihood of mesiodens increased with the number of
male patients (Odds Ratio = 2.97; 95% Confidence Interval: 0.26—6.57). There was
no significant difference in age distribution between cases with and without mesiodens
(» =0.200). The majority of mesiodentes (63.8%) were located in close proximity to the
incisive canal, and most were associated with the right and left upper permanent central
incisors (44.8% and 51.7%, respectively). Nearly half of the mesiodentes exhibited a
conical morphology (48.3%). Additionally, 20.7% of mesiodentes presented without
complications, whereas 31.0% demonstrated eruption anomalies. A combination of
eruption anomalies and rotations was identified in 13.8% of cases, while eruption
anomalies combined with hyperplastic follicles and cysts were observed in 10.3%.
Conclusions: This retrospective study found that mesiodens teeth are often linked to
nearby anatomical structures and adjacent teeth, can lead to complications, and occur
more frequently in males. Larger studies are necessary to confirm these findings.
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1. Background

Supernumerary teeth are a dental anomaly in which a person
has more than the number of teeth both in primary and/or
permanent dentition. In other words, it can be defined as the
presence of more than the normal number of teeth or odonto-
genic structures on the upper and/or lower dental arches [ 1-6].
Supernumerary teeth may remain impacted in any region of
the maxilla/mandible or may have partially or totally erupted
into the oral cavity [4—7]. Although there is no definitive
explanation for the etiology of supernumerary teeth, various
theories have been proposed, including dichotomy of tooth
bud, hyperactivity of the dental lamina, and a combination
of genetic and environmental factors [8—10]. Also, there

were previous studies stating that increased Wingless-related
integration site (WNT)/3-catenin and Sonic Hedgehog (SHH)
signaling and various syndromes are associated with the for-
mation of supernumerary teeth [10—12].

Mesiodentes are generally defined as supernumerary teeth
located between the maxillary central incisors [1, 2]. The pres-
ence of a mesiodens is likely to cause various complications
such as over-retained primary teeth, delayed eruption, or erup-
tion anomalies of permanent incisors in the anterior maxilla,
pathological root resorption of the adjacent permanent teeth,
or cystic degeneration of the mesiodens [13—15]. Therefore,
early diagnosis of a mesiodens is very essential to prevent
irreversible damage to the anterior maxillary region. However,
it is very difficult to make a decision on the appropriate timing
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for extraction of the mesiodens. On the other hand, there is no
consensus on the optimal age or timing for surgical removal of
mesiodentes [13, 16]. There were previous studies indicating
that early extraction has various advantages over late extraction
[17]. However, early extraction may not be the correct decision
for a mesiodens that is centrally located, normally impacted,
conical is shape, has a high probability of eruption, and is
situated above the apex of the adjacent tooth. One of the most
important problems with surgical removal of the mesiodens at
an early age is the possible noncooperation of the patient [ 17—
20]. In this case, surgical extraction under general anesthesia
would be necessary, or the patient would need to be followed
up until a later period. Another negativity is the risk of damage
to the adjacent developing permanent incisors and their roots
by surgical extraction of the mesiodens [17-22]. The Amer-
ican Academy of Pediatric Dentistry recommends postponing
the extraction of the mesiodens to avoid irreversible surgical
trauma to the root apex of the developing adjacent incisors
until at least two-thirds of the root of the adjacent incisors has
developed. Therefore, since not every age may be suitable
for the surgical extraction of diagnosed mesiodentes, detailed
follow-up of these teeth using appropriate imaging methods is
very important to prevent further complications [15-22].

Radiological examination plays an important role in the
diagnosis and treatment planning of mesiodens. Cone Beam
Computed Tomography (CBCT) is used as an effective di-
agnostic tool for the evaluation of mesiodens [23]. It can
provide important data about the position, eruption direction,
morphology, condition of adjacent teeth, and the anatomical
structures regarding the mesiodens. CBCT is also a useful
tool for planning surgical operations after mesiodens diagnosis
[24]. Since different surgical approaches have advantages, dis-
advantages, and applicability conditions, preoperative CBCT
examination is recommended for an appropriate surgeon ap-
proach according to the characteristics of the mesiodens [25,
26].

CBCT provides the closest data to reality in a 3 dimensional
(3D) environment; consequently, this study aimed to investi-
gate the frequency of mesiodentes in the anterior maxilla in
a group of Turkish children between the ages of 4 and 15
and to analyze factors such as age, sex, eruption status and
direction, tooth shape, and associated complications by using
3-dimensional CBCT.

2. Methods

2.1 Study design, guidelines, and checklists

This retrospective study has a cross-sectional observational
research design. Therefore, the current study was conducted
in accordance with the STROBE (strengthening the reporting
of observational studies in epidemiology—for cross-sectional
studies) guidelines and checklists [27].

2.2 Sample size analysis

The required sample size was calculated by a priori power
analysis using G*Power 3.1.9.7 (Buchner, Erdfelder, Faul,
and Lang, Heinrich-Heine-University Diisseldorf, Diisseldorf,
NRW, Germany) software. As a result of the analysis based on

small effect size (Cohen’s d = 0.2), 5% significance level (o =
0.05), and 80% power (1 — 8 = 0.80) for one sample #-test, it
was determined that a minimum of 199 CBCT scans should be
included in the study.

2.3 Data collection

In this retrospective study, CBCT images of pediatric patients
(ages 15 and under) who applied to the department of Oral
and Maxillofacial Radiology of Ankara University Faculty of
Dentistry between 2017 and 2023 for different reasons, such as
impacted and supernumerary teeth or preoperative evaluation,
were examined. Images in which the maxilla entered the
imaging field and were of appropriate diagnostic quality were
included in the study. CBCT scans were taken with a Promax
3D Max (CBCT scanner, Planmeca, Helsinki, Finland) CBCT
device. Images were evaluated in a dimly lit room on a 15-inch
Toshiba Qosmio (LCD monitor, Toshiba, Tokyo, Japan) set to
1920 x 1080 screen resolution and 32-bit color depth.

Two observers (dentomaxillofacial radiologists) examined
the frontal, sagittal, axial, and cross-sectional CBCT scans.
The initial 20 cases and scans were evaluated by two examiners
and the examiners calibrated with each other. Afterwards,
the inter-examiner reliability was determined as 0.9 (good
reliability) and from then on, each examiner evaluated the
scans on their own examination. 207 CBCT images taken
from patients aged between 4 and 15 were included in the
study. Insufficient view of the anterior maxilla and nasal cavity
floor; low quality scans; history of trauma, tooth extraction and
surgery in the anterior maxilla; cleft lip/palate and syndromic
diseases were excluded from the study.

2.4 Evaluation of the findings

Findings regarding age, sex, number of supernumerary and
mesiodens teeth, proximity to anatomical structures, shape
of mesiodens, location characteristics, and associated com-
plications were recorded. While evaluating the proximity to
anatomical structures, the distances to the incisive canal and
nasal cavity were examined as anatomical landmarks. Mesio-
dens shapes were classified into four groups: incisor round,
conical, and tuberculate. In the evaluation of localization
characteristics, the adjacent teeth were noted, and the direction
of the mesiodens (horizontal, inverted, normal, and inclined)
was also evaluated. In addition, the findings were evaluated
in terms of complications due to the presence of mesiodens.
Complications of adjacent permanent central incisors were
classified as causing eruption anomalies (outside dental arch
position), rotation, dilaceration, and diastema. Additionally,
hyperplastic follicles and cysts were considered complications
in the adjacent area of mesiodentes.

The positions of the mesiodens were evaluated separately
in the frontal, sagittal, and axial planes. The mesiodens clas-
sification was made according to the mesiodens classifica-
tion determined by Goksel ef al. [28] in their study where
they investigated the positions of the mesiodentes in three-
dimensional planes using CBCT scans.

- The mesiodistal positions of the mesiodentes in the frontal
plane were classified as Type A (straight long axis and no
slope), Type B (crown in the midline, root in the distal), and



Type C (root in the midline, crown in the distal) (Fig. 1A).

- Superioinferior positions of the mesiodentes in the sagittal
plane, displayed in Fig. 1B, are classified as Type I (fully
erupted), Type II (partially erupted), Type III (impacted and
in contact with the central incisor), Type IV (impacted and not
in contact with the central incisor), Type V (in contact with the
nasal cavity), and Type VI (in contact with the nasal septum).

- Anteroposterior positions of mesiodentes in the axial plane,
displayed in Fig. 1C, are classified as Type a (from the labial
to the dental arch), Type b (in the direction of the dental arch),
Type c¢ (in front of the nasopalatine canal, in contact with
the nasopalatine canal), Type d (behind the nasopalatine duct
and touching the nasopalatine duct), and Type e (behind the
nasopalatine duct and not contacting the nasopalatine duct).

2.5 Data analysis

The data obtained in the current study were analyzed using
SPSS 22 package software (IBM Corporation, Armonk, NY,
USA). Odds ratio was used as a measure of risk of the outcome
(complications). The relationship between categorical data
was examined with chi-square analysis. Statistical compar-
isons regarding the age distribution of the cases with and
without mesiodens were analyzed with the Mann-Whitney U
test. The statistical significance level was taken as 5%.

3. Results

A total of 45 (21.7%) patients out of 207 had mesiodentes. The
Frequency of mesiodens teeth was higher in males (27.9% of
the total) than in females (11.5% of the total). When cases
with mesiodens were evaluated within themselves, 80% of the
cases with mesiodens were male and 20% were female. A
statistically significant difference was observed between the
sexes and the presence of mesiodens (p = 0.0095) (Table 1,
Figs. 2,3,4,5). Logistic regression analysis revealed that male
sex was associated with higher odds of having mesiodens

(Odds Ratio (OR) =2.97; 95% Confidence Interval (CI): 0.26—
6.57), although this result was not statistically significant.
Also, a total of 58 mesiodentes were detected in 45 patients.
While 13 patients (28.9%) had two mesiodentes, 32 patients
(71.1%) displayed evidence of one mesioden.

The ages of the patients diagnosed with mesiodens ranged
from 9 to 15 years old, and the mean age was 12.42 years
(Table 2). There was no significant difference in age distri-
bution between cases with and without mesiodens (p = 0.200)
(Table 2).

Characteristics of the mesiodentes were based on the number
of teeth. Most of the mesiodens (63.8%) were in close con-
tact with the incisive canal, while the majority were closely
associated with the right and left upper permanent central
incisors (44.8% and 51.7%, respectively). Additionally, nearly
half of the mesiodens diagnosed in this study were conical
in shape (48.3%). In terms of orientation, almost half of the
mesiodentes were in normal position (44.8%), 22.4% were
inverted, and 22.4% were inclined (Table 3).

The classification of mesiodens according to their location
was analyzed based on the number of teeth. Additionally, for
each classification type, the number of teeth belonging to male
and female patients was indicated. According to the classifica-
tion in the frontal plane, Type A had the highest incidence rate
(65.5%). According to the axial classification, Type C, which
is in front of the nasopalatine duct and associated with the duct,
had the highest incidence rate (58.6%). In the sagittal plane,
the highest incidence rate was found to be Type III (70.7%)
(Table 4).

In the current study, mesiodentes were also evaluated for
their associated complications. Complications were analyzed
based on the number of teeth. Additionally, for each complica-
tion, it was indicated how many of the teeth with complications
belonged to male patients and how many belonged to female
patients. While 20.7% of the diagnosed mesiodentes had no
complications, 31.0% had eruption anomalies. In 13.8% of the
mesiodentes, eruption anomalies and rotations were combined
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FIGURE 1. Schematization of the mesiodens classification. (A) Illustration of the mesiodens classification in the frontal
plane. (B) Illustration of the mesiodens classification in the sagittal plane. (C) Illustration of the mesiodens classification in the

axial plane.



TABLE 1. Sex distribution of mesiodens.

Groups x? test
Mesiodens (+) Mesiodens (—) Total
n % n % n % X2 p
Sexes
Male 36 27.9 93 72.1 129 100
Female 9 11.5 69 88.5 78 100 6.72 0.0095%*
Total 45 21.7 162 78.3 207 100

*Statistically significant at p < 0.05.
x?2: Chi-Square.

FIGURE 2. Radiographs of a sample case showing mesiodens causing eruption problems in permanent teeth. (A)
Panoramic radiographic image. The position of the mesiodens could not be clearly observed. (B) 3D reconstruction image. (C)
Axial CBCT image. Mesiodens was observed to the right of the midline. (D) Coronal CBCT image. (E) Sagittal CBCT image
(blue arrows pointed to tooth #11, red arrows pointed to mesiodens).
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FIGURE 3. Radiographs of a sample case showing mesiodens without complications in permanent teeth. (A) Panoramic
radiographic image. Mesiodens could not be observed clearly due to superposition of the hard palate. (B) Axial CBCT image.
Mesiodens was observed in the midline inverted position. (C) Sagittal CBCT image. (D) Coronal CBCT image (red arrows

pointed to mesiodens).

and detected, while eruption anomalies, hyperplastic follicles,
and cysts were combined and detected in 10.3%. Addition-
ally, eruption anomalies, rotation, hyperplastic follicles, and
cysts were considered a combination in 3.4% of mesiodentes
(Table 5).

There was no statistically significant difference between
sexes in terms of complication rates (p = 0.077). Although
not statistically significant, the complication rate was higher
in males (89.1%) compared to females (10.9%). The odds
of complications were 4.1 times higher in males than females
(OR =4.1; 95% CI: 0.9-18.7), though this result did not reach
statistical significance (Table 6).

Regarding age groups, the complication rate was higher in
the 11-15 age group (71.7%) compared to the 9-10 age group
(28.3%). The p-value was close to the threshold for statistical
significance (p = 0.051). The odds of complications were 1.36

times higher in the 11-15 age group (OR =1.36; 95% CI: 1.1-
1.6), and the confidence interval did not include 1, suggesting
a potentially meaningful association despite the marginal p-
value (Table 06).

4. Discussion

In the current study, mesiodentes were evaluated on the basis
of sex, age, relation of mesiodens to anatomical landmarks and
adjacent teeth, shape characteristics, location classifications,
and various related complications. According to previous
dentistry literature, sex has been reported as an important
indicator for mesiodens cases. Previous data suggested that
mesiodentes were likely to be observed more frequently in
males than females. Kim et al. [19] reported that the diagnosis
of mesiodens was 71.7% in males and 28.3% in females.



FIGURE 4. Radiographs of a sample case showing mesiodens causing complications in permanent teeth. (A) Panoramic
radiographic image. Mesiodens was observed in the midline. (B) Axial CBCT image. Eruption problems and hyperplastic follicle
were observed in tooth number #21. (C) Coronal CBCT image. (D) Sagittal CBCT image. Mesiodens was observed in the midline
inverted position. (E) 3D reconstruction image (green arrows pointed to tooth #21, red stars pointed to mesiodens).
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FIGURE 5. Radiographs of a sample case showing mesiodens causing complications (eruption problem, hyperplastic
follicle) in permanent teeth. (A) Periapical radiographic image. The mesiodens in the buccal position (blue star) was clearly
observed, but the mesiodens located in the palatal position (red stars) could not be clearly observed. (B) 3D reconstruction image.
(C,D) Coronal CBCT image. (E) Axial CBCT image. A total of 3 mesiodens were observed, 1 (blue star) on the buccal and
2 (red stars) on the palatal of tooth number #11(green arrow). (F,G) Coronal CBCT image. (H) Sagittal CBCT image. (I) 3D
reconstruction image (lateral). (J) 3D reconstruction image (posterior) (green arrows pointed to tooth #11, red and blue stars
pointed at mesiodens).



TABLE 2. Age distribution of the cases with and without mesiodens.

Variables Age distributions Mann-Whitney U test

n Mean Median Min. Max. SD  Mean Rank U p
Mesiodens (+) 45 1242 13 9 15 220 94.06
Mesiodens (—) 162 12.86 13 4 15 217 106.76 3197.5 0.200
Total 207 12.76 13 4 15 217 -

Min.: Minimum; Max.: Maximum,; SD: Standard Deviation.

TABLE 3. Relation of mesiodens to anatomical landmarks and adjacent teeth, shape characteristics.

Characteristics of the mesiodentes Presence

Relation with the anatomical landmarks

None 16 27.6
Incisive canal 37 63.8
Nazal cavity 2 34
Incisive canal and nasal cavity 3 52
Total 58 100.0

Shape of mesiodens

Incisor-like 17 29.3
Round 3 52

Conical 28 48.3
Tuberculated 10 17.2
Total 58 100.0

Relation with the adjacent teeth

#11 26 44.8
#12 1 1.7
#21 30 51.7
#22 1 1.7
#23 0 0.0
Total 58 100.0
Direction
Horizontal 6 10.3
Inverted 13 22.4
Normal 26 44.8
Inclined 13 22.4

Total 58 100.0



TABLE 4. Classification of mesiodens according to their location.
Classifications Presence
n %

Frontal plane

Type A 38 (M: 30, F: 8) 65.5
Type B SM:4,F: 1) 8.6
Type C 15 (M: 15, F: 0) 259
Total 58 (M: 49, F: 9) 100.0
Axial plane
Type A 0 0.0
Type B 23 (M: 19, F: 4) 39.7
Type C 34 (M: 29, F: 5) 58.6
Type D I M: 1,F:0) 1.7
Type E 0 0.0
Total 58 (M: 49, F: 9) 100.0
Sagittal plane
Type I S5(M:4,F: 1) 8.6
Type 11 6 (M:5,F: 1) 10.3
Type 111 41 (M: 35,F: 6) 70.7
Type IV 3M:2,F: 1) 5.2
Type V 3M:3,F:0) 5.2
Type VI 0 0.0
Total 58 100.0

n: number; M: male; F: female.

TABLE 5. Mesiodens and associated complications diagnosed.

Presence
n %
Associated Complications
None 12 (M: 10, F: 2) 20.7
Diastema 3(M:2,F: 1) 5.2
Eruption anomalies 18 (M: 12, F: 6) 31.0
Rotation 3(M:3,F:0) 5.2
Dilaceration 0 0.0
Eruption anomalies and rotation 8M:7,F: 1) 13.8
Diastema and rotation 3(M:3,F:0) 5.2
Eruption anomalies and hyperplastic follicles, cysts 6 (M:5,F: 1) 10.3
Eruption anomalies and dilaceration 1 (M: 1,F:0) 1.7
Diastema and hyperplastic follicles, cysts I M: 1,F:0) 1.7
Diastema and fusion 1 (M: 1,F:0) 1.7
Eruption anomalies, rotation and hyperplastic follicles, cysts 2(M:2,F:0) 34
External or internal root resorption 0 0.0
Total 58 100.0

n: number; M: male; F: female.
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TABLE 6. Statistical comparisons and odds ratios for sexes and age groups regarding complications.

Variables Complication (%) p
Sex
Male 89.1
0.077
Female 10.9
Age (yr)
9-10 28.3
0.051
11-15 71.7

OR: Odds Ratio.

Similarly, Ersin et al. [29] emphasized that the mesiodens in
males was three times higher than in females. In this study,
80.0% of the patients with mesiodens were male. Similar to the
current study, Kolgakoglu ef al. [20] reported that mesiodens
was diagnosed in 76.6% of males and Akay et al. [30] reported
that it was detected in 74% of males in previous CBCT scans.
Also, Itaya et al. [31] stated that 182 (75.2%) of 242 mesiodens
diagnosed in their study were in males. However, in contrast,
Colak et al. [32] stated that the prevalence of mesiodens was
higher in females than in males. Mesiodens is more commonly
diagnosed in males, as suggested by the additional data in
the literature; additionally, there were also reports stating that
mesiodens was more commonly diagnosed in females. The
higher prevalence of mesiodens in males may be attributed to
genetic predisposition, possibly involving autosomal dominant
inheritance with incomplete penetrance, where not all gene car-
riers exhibit the trait. Additionally, hyperactivity of the dental
lamina is thought to contribute by inducing the formation of
extra tooth buds, leading to the development of supernumerary
teeth [33, 34].

Patient age is an important parameter in the diagnosis of
mesiodens, just like sex. Kim et al. [19] reported that the
mean age of the cases was 6.8 years (82.52 £ 12.67 months)
in their study, which included 293 Korean children diagnosed
with mesiodens between the ages 4 and 10. The age factor has
a very close relationship with the population included in the
study methodology and the study design, and whether the study
was conducted in a pediatric dental patient group is decisive
in this regard. Indeed, the current study included previously
obtained CBCT images of pediatric patients aged between 4
and 15 years, and the age of patients diagnosed with mesiodens
ranged from 9 to 15 years (mean 12.42 years). Kolgakoglu
et al. [20] reported the mean age at diagnosis of mesiodens
as 8.75 years in their retrospective study of CBCT images
of patients aged 7-14 years. Although the ages at the time
that mesiodentes were detected in this study were specified,
these were the ages at the time that CBCT images were taken.
This is an important limitation for the studies with this type of
retrospective research design. Therefore, these ages should not
be considered to be the onset age of mesiodens in these cases.
However, pediatric dental patients in this age group generally
undergo dental examinations regarding tooth eruption for the
maxillary central incisors. Therefore, it is thought that the age
of the onset and the diagnosis of mesiodens would be similar
or correlated; however, it can be strongly emphasized that

OR 95% Confidence interval
Lower Upper

4.1 09 18.7

1.36 1.1 1.6

further and long-term prospective clinical studies addressing
the correlation between the age of the diagnosis and the onset
are needed.

Kazanci ef al. [35], in a retrospective study of panoramic
radiographs of 3351 pediatric dental patients examined, re-
ported that 80% of the cases diagnosed with mesiodens had
a single (one) mesiodens. Giindiiz ef al. [30] reported this
rate as 76.8%, while Kim et al. [19] reported it as 69.2%. In
the current study, 13 patients (28.9%) had two mesiodentes,
32 patients (71.1%) showed evidence of one mesiodense. In
this context, the higher proportion of patients with a single
mesiodense in the current study was consistent with previous
studies in literature.

In the current study, the localizations of mesiodentes were
evaluated in three different planes. Accordingly, the diag-
nosed mesiodentes were mostly localized in the area classified
with Type A (straight long axis and no slope) in the frontal
plane. Similarly, Goksel et al. [28] reported that 60% of the
mesiodentes diagnosed on CBCT were localized in Type A.
Kolgakoglu ef al. [20] also reported that the mesiodens they
detected on CBCTs were mostly of type A classification in the
frontal plane. In the sagittal plane, the highest incidence rate
was found to be Type III (impacted and in contact with the
central incisor). Similarly, this finding is similar to previous
studies in the literature [20, 28]. When the dentistry literature
was examined, it was seen that in the classification of the axial
plane, mesiodens teeth were usually in Type B (in the direction
of the dental arch) and Type C (in front of the nasopalatine
canal, in contact with the nasopalatine canal). In this study,
the diagnosed mesiodentes were mostly localized in the area
classified with Type C. Similarly, Goksel et al. [28] reported
that 46.15% of mesiodentes were localized in Type C, and
in contrast, Kolgakoglu et al. [20] reported that 71.3% of
mesiodentes were localized in Type B. In this context, it was
found that most of the diagnosed mesiodentes were in close
relation with the nasopalatine canal, and the majority of them
were impacted.

The shapes of mesiodentes were classified as incisor-like,
conical, round, and tuberculated. As in most of the previous
studies, the conical shape was the most common in the current
study, followed by incisor-like and tuberculated [19, 20, 28].
In contrast, Akay et al. [30] stated that the rate of incisor-like
mesiodentes was 38.5%, followed by the conical, the round,
and the tuberculated types. Also, Leyland ef al. [22] stated
that tuberculate-type supernumeraries were the most frequent,



followed by the conical type. On the other hand, although
many of the similar mesiodens studies in the literature included
results in terms of shape, it is more valuable to examine the
clinical significance. Tuberculated-form mesiodentes lead to
eruption anomalies or complications, whereas conical teeth
more commonly displace the adjacent teeth [19, 22].

The most common complication in the current study was
eruption anomalies. These were followed by eruption anoma-
lies with rotation combination and eruption anomalies with
hyperplastic follicles and also cyst combination. The compli-
cation rates found in this study were mostly consistent with the
previous literature [19, 20, 28, 29]. Additionally, odds ratios
were calculated to evaluate the risk of complications in relation
to sex and age. Being male increased the risk 4.1 times, while
being in the 11-15 age group increased the risk 1.36 times,
although neither association reached statistical significance.

This study has some strengths and limitations. The main
strength of the current study is the evaluation of previously
taken CBCT scans and the ability to perform a 3D evaluation
that provides the opportunity to examine adjacent anatomical
and dental structures in detail. However, due to the age
of the patients included in the study, the sample size was
lower, as tomographic examination with higher radiation doses
is less frequently employed due to ethical considerations in
this patient group. In this context, since only 45 cases with
58 mesiodens were identified in the study methodology, a
regression analysis could not be performed to determine how
much other variables associated with mesiodens constitute a
risk of complications. However, further, and comprehensive
investigations on this subject are recommended.

5. Conclusions

Within the limitations of this study, the findings obtained
revealed that mesiodentes were closely associated with the
anatomical structures and the adjacent teeth, which may cause
various complications, and were diagnosed more frequently
in males compared to females. On the other hand, further
and broader-scale study designs are needed to confirm these
results.

ABBREVIATIONS

SHH, Sonic Hedgehog; WNT, Wingless-Type MMTYV inte-
gration site family; CBCT, cone beam computed tomography;
STROBE, the strengthening the reporting of observational
studies in epidemiology; 3D, 3-dimensional; SD, Standard
Deviation; Min, Minimum; Max, Maximum; n, number; M,
male; F, female; OR, Odd Ratio; CI, Confidence Interval.
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