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Abstract: Background: Epidemiological studies have shown varying prevalence rates of dental
anomalies worldwide, ranging from 5.2% to 56.9%, with a higher rate of 90.4% in patients with cleft
lip and palate. In Saudi Arabia, studies have also reported varied prevalence rates, likely due to
genetic differences or sampling variations. However, no research has yet evaluated the quality of
these studies or provided an overall prevalence estimate, which is the aim of the present study. This
systematic review aims to assess the prevalence and types of dental anomalies across various regions
of the Kingdom of Saudi Arabia (KSA). Methods: A comprehensive literature search identified
10 relevant studies on different dental anomalies in Saudi Arabia. The quality of the enrolled studies
was assessed using the Newcastle-Ottawa Scale (NOS), showing variability in the methodological
quality of the included cohort studies, with several studies demonstrating a moderate to high risk of
bias. Results: Common anomalies included hypodontia, hyperdontia, microdontia, and impacted
teeth. This study highlights the varying prevalence of dental anomalies in different regions of Saudi
Arabia, ranging from 2.6% to 45.1%. Conclusions: This review highlights the need for early diagnosis
and tailored treatment approaches to mitigate the clinical challenges posed by these anomalies,
underscoring the importance of standardized diagnostic criteria and further research to understand
regional and demographic differences in the prevalence of dental anomalies in Saudi Arabia.

Keywords: dental anomalies; congenitally missing; supernumerary; ectopic eruption; rotation

1. Introduction

Dental anomalies are congenital abnormalities that can develop alone or as part of a
syndrome [1-3]; they are often detected clinically or through radiographic examinations
during the mixed dentition stage, which begins around the age of 6 [3—6]. Early diagnosis
can aid in improving occlusion and planning orthodontic treatment [7]. The etiology behind
these anomalies is not fully understood but is believed to be multifactorial and mainly
caused by genetic, epigenetic, and/or environmental factors [8,9].

Dental anomalies may affect the aesthetics and, consequently, the quality of life of
the patient, and the management of these conditions through different dental procedures
can thus improve the oral health, psychological wellbeing, and quality of life of the pa-
tient [10,11]. These conditions can include abnormalities in the number, size, form, and/or
structure of teeth, and they are included in the International Classification of Disease ver-
sion 10 among disorders of tooth development and eruption (diseases of the oral cavity,
salivary glands, and jaw) (WHO-ICD-10; 2019) (K00.2-K14) [12].
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Certain anomalies, such as supernumerary roots, invaginated teeth, and taurodontism,
do not significantly affect oral health but may necessitate more attention and specialist man-
agement during dental treatments such as root canal treatment, extraction, or orthodontic
treatment [13-15]. However, anomalies such as congenitally missing teeth or teeth with
enamel defects pose clinical challenges, causing developmental abnormalities and maloc-
clusions that require early detection and proper treatment planning [16]. Early recognition
and proper management are crucial to ensuring better dental development and providing
good dental aesthetics and function [17].

Many epidemiological studies have reported the prevalence of dental anomalies
across different geographical regions worldwide [18-27]. There is wide variation in their
prevalence, which may reflect ethnic differences in these conditions [18-27]. The prevalence
ranges from 5.2% to 56.9%, and it was found to be higher among patients with cleft lip and
palate (90.4%) [22].

Several studies have reported the prevalence of dental anomalies in various cities and
regions in the Kingdom of Saudi Arabia (KSA) [1,3,4,28-33]. Variations in the results of
these studies could be attributed to genetic differences in the population or variations in
the sampling process [8,9]. However, to the best of our knowledge, no study has assessed
the quality of these studies and provided an overall prevalence estimate. Consequently, the
aim of the present study is to determine the prevalence and types of dental anomalies in
different regions of the Kingdom of Saudi Arabia.

2. Materials and Methods

The protocol for this systematic review was developed following the PRISMA (Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses) statement and followed
the methodology of other systematic reviews [34]. This review was conducted by an in-
vestigative team that included a lead reviewer and two independent reviewers (A.A. and
K.A.). The process was designed to address the following focused question:

What is the prevalence of dental anomalies in Saudi Arabia?

As part of the PRISMA requirements, we formulated the following PECO criteria:

Population: Individuals residing in the Kingdom of Saudi Arabia (KSA).

Exposure: Presence of dental anomalies, as identified through observational studies
conducted within the KSA.

Comparison: General population or individuals without diagnosed dental anomalies
(if applicable based on study design).

Outcomes: Prevalence and types of dental anomalies reported, along with diagnostic
criteria and methods used.

2.1. Information Sources and Search Strategy

A comprehensive search strategy was developed to identify relevant studies on the
prevalence of dental anomalies in Saudi Arabia. Searches were conducted on the electronic
databases PubMed, EMBASE, OVID, and Web of Science up to October 2024. The initial
search was supplemented by examining the reference sections of the identified articles to
capture any additional relevant studies. Additionally, a manual search was performed in
the latest issues of prominent Saudi dental journals, including The Saudi Dental Journal,
The Journal of Contemporary Dental Practice, The Saudi Journal of Oral Sciences, and The Saudi
Journal for Dental Research. The search strategy included detailed keywords such as ((dental)
AND (anomalies) OR anomaly) AND (Saudi Arabia).
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2.2. Eligibility Criteria

Studies were eligible for inclusion if they were observational studies conducted in
the Kingdom of Saudi Arabia (KSA) and were published in Arabic or English up to
October 2024.

Studies focusing on soft tissue abnormalities, reviews, commentaries, case reports,
and editorials were excluded.

2.3. Study Selection and Data Collection

All articles that met the inclusion criteria, based on their titles and abstracts, were
collected. Two independent reviewers (A.A. and K.A.) reviewed the titles and abstracts of
the initial list of potentially relevant articles. Prior to data extraction, a calibration process
was conducted to ensure consistency in data selection and extraction. The reviewers initially
evaluated a 20% sample of the studies to achieve inter-examiner agreement (kappa > 0.81).
Following calibration, the reviewers independently completed the screening process for
eligible studies.

Data extraction was then conducted independently by the two reviewers. For each
included study, the following information was recorded: authors and publication year,
study design, sample size and demographics, prevalence and types of dental anomalies
reported, and diagnostic criteria and methods. Any discrepancies during data extraction
were resolved through discussion, with a third reviewer available for consultation if needed.

2.4. Risk of Bias Assessment

Two reviewers (A.A. and K.A.) independently assessed the risk of bias for each
included study, using the Newcastle-Ottawa Scale (NOS) for quality assessment [35,36].
The NOS evaluates three quality parameters (selection, comparability, and outcome), with
a maximum score of 9 points [35,36]. Studies scoring > 7 on the NOS were considered to
be high-quality studies, those with 7 or 6 points were considered to have a medium risk
of bias, and those with 5 points or less were considered to have a high risk of bias [35,36].
With regard to selection, the study was considered to have a low, medium, or high risk
of bias if it scored 4, 2-3, or 1 point, respectively [35,36]. With respect to comparability,
the study was considered to have a low, medium, or high risk of bias if it scored 2, 1, or
0 points, respectively [35,36]. With respect to outcome, the study was considered to have a
low, medium, or high risk of bias if it scored 3, 2, or 1 point, respectively.

Any disagreements in the quality assessments were resolved through discussion
between A.A. and K.A.

2.5. Ethical Considerations

Since this review involves previously published articles, ethical approval was not
required. Nevertheless, principles of ethical research, such as transparency, accuracy, and
integrity, were strictly followed throughout the review process.

3. Results

This systematic review followed the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement guidelines, along with the methodology of other
systematic reviews; key aspects of the protocol are summarized below [37]. The supplemen-
tary PRISMA checklist can be found in Supplementary Table S1. Following the removal of
duplicates and studies that did not meet the inclusion criteria, a total of 10 studies were
included in the review (Figure 1) [34,37].
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Figure 1. Reported published papers according to the PRISMA flowchart for the keywords used in
the literature review.

3.1. Risk of Bias Assessment

The risk of bias assessment for the cohort studies included in this review was con-
ducted using the Newcastle-Ottawa Scale (NOS). The assessment focused on three main
domains: selection, comparability, and outcome. The results are summarized in Table 1 [35].
With regard to the selection domain, the representativeness of the exposed cohort and the
ascertainment of exposure were consistently rated positively across all studies. However,
the selection of the non-exposed cohort and the presence of the outcome of interest at the
start of the study were areas where most studies did not meet the criteria. Taking into
account the comparability domain, none of the studies achieved a high score, indicating a
general lack of control for confounding variables across the included studies. Finally, in
terms of the outcome domain, the ascertainment of outcomes and the adequacy of follow-
up were generally rated well; however, the duration of follow-up was often insufficient
to observe the outcomes of interest. Overall, the studies by Ghaznawi et al. (1999) [4],
Afify and Zawawi (2012) [3], and Vani et al. (2016) [28] each received a total score of 4,
indicating a moderate risk of bias. The study by Yassin (2016) received a score of 3, while the
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remaining studies, including those by Aljuaid et al. (2022) [30], ALHumaid et al. (2021) [1],
Bakhurji et al. (2021) [31], Qutub et al. (2021) [32], Renugalakshmi et al. (2023) [33], and
Al-Jabaa and Aldrees (2013) [38], each received a score of 2, indicating a higher risk of bias.

Table 1. Diagram illustrating the risk of bias assessment for the cohort studies included in this review
using the Newcastle-Ottawa Scale.

Selection Comparability Outcome
Outcome Was
Representativeness Selection of of Interest Follow-Up Adequacy
Study P Ascertainment Not Comparability ~ Ascertainment Long of Follow-  Total
of the Exposed Non-Exposed
of Exposure Present at of Cohorts of Outcome Enough for Up of Score
Cohort Cohort
Start of Outcomes to Cohorts
Study Occur?
Ghaznawi, H.I,;
Daas, H.; Salako, 1 0 1 1 0 1 0 0 4
N.O. (1999) [4]
Afify, AR,;
Zawawi, K.H. 1 0 1 1 0 1 0 0 4
(2012) [3]
Vani, N.V,; Saleh,
S.M.; Tubaigy,
EM.; Idris, A.M. 1 0 1 1 0 1 0 0 4
(2016) [28]
Yassin, S. (2016)
[29] 1 0 1 0 0 1 0 0 3
Aljuaid et al.
2022) [30] 0 0 1 0 0 1 0 0 2
ALHumaid et al.
021) [1] 0 0 1 0 0 1 0 0 2
Bakhurji et al.
(2021) [31] 0 0 1 0 0 1 0 0 2
Qutub et al.
(2021) [32] 0 0 1 0 0 1 0 0 2
Renugalakshmi
etal. (2023) [33] 0 0 1 0 0 1 0 0 2
Al-Jabaa and
Aldrees (2013) 0 0 1 0 0 1 0 0 2
[38]

3.2. Synthesis of Results

The included studies’ participants were from eleven different Saudi regions and cities,
as follows: nine studies from Riyadh; six from Jeddah and Makkah; two studies from each
part of the Eastern Province, Taif, Abha, and Jazan; and one study each from Najran, Sakaka,
Qassim, and Alkharj. The publications included both males and females [1,3,4,28-33,38]
(Table 2).

Most of the Saudi studies [3,28] examined patients with at least one dental anomaly
(28.7-45.1%). Two or more dental anomalies were reported by Vani et al. (2016), Yassin (2016),
ALHumaid et al. (2021), Aljuaid et al. (2021), and Renugalakshmi et al. (2023) [1,28-30,33].
The majority of the reported dental anomalies were present in the maxillary molar region,
followed by the mandibular molar region, maxillary premolar region, mandibular premolar
region, maxillary anterior region, and finally the mandibular anterior region [1]. Renu-
galakshmi et al. (2023) reported that anomalies were more common in the mandible than
the maxilla, and were found in both jaws in 6.3% of participants [33]. Anomalies usually
affected both sides (58.2%); they were reported on the right and left sides of the mouth in
24.68% and 17.09% of patients, respectively [33].
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Table 2. Characteristics of the included studies that reported the prevalence of dental anomalies in Saudi Arabia (M: males; F: females; -: not available).
Stud Ghaz('ll;;\;l) etal. Z?vleg:rf‘ll({l’-l :llci{ :E:?;g;g) Vani et al. (2016)  Yassin, S. (2016) Aljuaid et al. ALHumaid et al. Bakhurji et al. Qutub et al. Renugalakshmi
Y (a1 [28] [29] (2022) [30] (2021) [1] (2021) [31] (2021) [32] et al. (2023) [33]
[4] (2012) ) [3] [38]
. . Western . .
City/Region Jeddah region—Jeddah - Jazan Abha Taif Eastern Province Eastern Jeddah
Number of Participants 1010 878 602 1000 1252 2481 1104 1897 2045 1442
Males 532 (52.7%) - - 500 (50%) 638 (50.9%) 1444 (26.86%) 455 (41.2%) (52.6%) - 690
Female 478 (47.3%) - - 500 (50%) 614(49.1%) 1037 (41.79%) 649 (58.8%) (47 4%) - 792
No. (%) 396 (45.1%) ; 378 (37.8%) 318 (25.79%) 512 (20.63%) (3;‘0310/) ; ; ; ;
Prevalence of i
Anomalies M - - 192 (38.4%) 175 (26.95%) 324 (63.4%) 133 (33.2%) - - - -
F - - 186 (37.2%) 143 (23.28%) 188 (36.6%) 268 (66.8%) - - 90 (55.9%)
Age (Range) in Years 12-40 12-30 - 18-40 5-12 - 7-65 6-18 6-9 5-17
Total Number of Anomalies - - - - - - 993 - - -
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The reported anomalies can be classified according to the number, structure, shape, or
position of the affected teeth (Table 3).

Table 3. The reported dental anomalies in the included studies from Saudi Arabia.

Anomal Ghaznawi Afify, AR.; Al-Jabaa and Vani et al. Yassin, S. Aljuaid ALHumaid Bakhurji Renugalakshmi
Classiﬁcat{un Type/Study et al. (1999) Zawawi, K.H. Aldrees (2013) (2016) (2016) etal. (2022) et al. (2021) et al. (2021) et al. (2023)
[4 (2012) [3] [38] [28] [29] [30] [1] 1
Number of Missing teeth 226 (25.7%) - - 121 (9.7%) - 246 (24.7%) 5.4%
Anomalies Supernumerary 12(1.19%) 3 (0.3%) - 10 (1.0%) 44 (3.5%) 80 (15.6%) 1.8% 0.5% 18 (11.18%)
Anomalies in Amelogenesis imperfecta - - - (0.3%) - -
Structure Dentinogenesis imperfecta - - - - (0.1%) - -
Ectopic eruption - - 76 (7.6%) (2.3%) 94 (18.3%) (0.6%) 6%
A';‘:;::f?es Positional anomalies - - - - 220 (42.9%) -
Rotation R R - 202 (20.2%) (1.6%) 126 (24.6%) (11%) 24.5%
Talon cusp - - 15 (1.5%) (1.4%) 28 (5.4%) (0.1%)
Taurodontism @ 217%) 1(0.1%) - 29 (2.9%) (1.4%) 10 (1.9%) (0.1%) - 18 (11.18%)
Anomalies in Fusion - N - (0.8%) - - 0.1%
Shape Gemination - - 0.3%
Macrodontia 5 (0.50%) - - 6 (0.6%) (1.8%) 50 (9.7%) -
Microdontia 54 (5.35%) - - 9 (0.9%) 33(2.6%) 78 (15.2%) (1.9%)
Bifid roots - - - - - (0.6%)
Concrescence/fusion - - - - 17 (3.3%) (0.1%)
Dens invaginatus and Invagination 9 o o
dens evaginatus (0.89%) - - - - 1121%) 0.2%)
Di . 12 o 72 o, o 0,
ilaceration (1.19%) 10 (1.1%) - ) - 13 (2.5%) 300 (30.2%) - 77 (47.83%)
Ectopic enamel - - - - - (1.4%)
Fused roots - - - - - (17.7%)
Hypercementosis - - - - - (6.8%)
Hypodontia 95 (9.41%) - - 52 (5.2%) - 58 (11.3%) (0.6%) - 51 (31.68%)
Oth
AnornsTies Impaction 186 (21.1%) - - - - -
Infraocclusion - - - - - - - 3 (1.86%)
Odontoma (Not a dental o, o
momaty) 7 (0. 69%) 1(0.1%) - - - -
Peg-shaped - - - - - (1.2%) 1.1% 7 (4.35%)
Retained -
Submerged - -
Supernumerary roots - - 7 (0.7%) - 33(6.4%)
Transposition (0_220%) - - 3(0.3%) (Og% )
Transmigration - -
Diastema 45 (4.46%) - - - - - -

3.2.1. Anomalies in Tooth Number (Missing Teeth/Hypodontia)

Congenitally missing teeth have been reported as one of the more common develop-
mental anomalies of dentition [28,38]. In the KSA, their prevalence ranges from 5.4% to
31.68% [1,3,4,28-33,38].

Different studies reported a different order and prevalence of missing teeth. The
most commonly missing teeth were mandibular second premolars [1,29,39]. In a study
conducted in Jazan by Renugalakshmi et al. (2023) [33], 27.3% of missing teeth were left
mandibular premolars. Other commonly reported missing teeth were maxillary permanent
lateral incisors [29], maxillary permanent first premolars, and lateral incisors [1]. In a
different study, the most commonly missing teeth were premolars, followed by lateral
incisors and canines, which were more commonly positioned on the palatal side [40]. The
least commonly missing teeth were central incisors, which were usually unilateral [32]. In
primary dentition, the maxillary lateral incisor had the highest incidence of hypodontia
(9%), as demonstrated in a study by Salama et al. (1994) [41].

Hypodontia is more common amongst females (20-41.57%) than males (19-20.00%) [33,38,42];
it is more prevalent in children under 10 years of age and generally affects the mandibular
rather than the maxillary teeth, with the highest prevalence of 31.68% reported in Jazan by
Renugalakshmi et al. (2023) [33]. It has been reported that hypodontia is more common
in lateral incisors (4.0%) [43]. Patients usually present with multiple missing teeth. In
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contrast, oligodontia (anomalies associated with the congenital absence of six or more
teeth, excluding the third molars) is rare (0.1-0.9%) and is more prevalent in females than
males [2].

Supernumerary Teeth (Hyperdontia)

Supernumerary teeth, or hyperdontia, refer to the presence of one or more extra teeth
in the maxilla or mandible [1,3,28,29,31,32]. Supernumerary teeth were reported in 0.3-3.0%
of participants [1,3,28,29,31,32]. Hyperdontia is more common amongst males (4.3-7.2%)
than females (1.2—4.0%) [32,33,38]. Most supernumerary teeth were found in the anterior
maxilla (57.3%) and were single teeth, followed by double teeth (30.9%), and then multiple
teeth (11.8%) [40].

3.2.2. Anomalies in Tooth Shape
Macrodontia

Macrodontia is a rare anomaly where teeth are abnormally large [44]; it was reported
in 0.3-2.1% of participants [3,29,30,33]. In a study conducted by Alyami et al. (2019),
macrodontia was more common in maxillary incisors [40].

Microdontia

Microdontia is a condition where teeth are abnormally small [45]. Microdontia is more
prevalent in the KSA compared to macrodontia, with a range of 2.4-12.6% [1,3,28,29,33]. A
study by Alyami et al. (2019) reported that microdontia was more common in maxillary
lateral incisors [40].

Fused Teeth

Fusion is the union of two normally separated tooth germs, resulting in a single
large tooth [40]. The reported prevalence of fusion in the KSA ranged from 0.3% to
2.3% [3,28,29,33]. Fusion was more common in mandibular teeth [40].

Gemination

Gemination is a developmental anomaly in which a single tooth germ attempts to
divide, resulting in a single large tooth with a bifid crown [46,47]. The reported prevalence
of gemination in the KSA ranged from 0.3% to 2.4% [3,28,29,33]. Gemination was more
common in mandibular incisors [40].

3.2.3. Anomalies in Tooth Structure
Dens Invaginatus

Dens invaginatus, also known as dens in dente, is a dental anomaly resulting from the
invagination of the enamel organ into the dental papilla during tooth development [48]. The
reported prevalence of dens invaginatus in the KSA ranged from 0.3% to 2.7% [3,28,29,33].
Dens invaginatus was more common in maxillary lateral incisors [40].

Dens Evaginatus

Dens evaginatus is a dental anomaly characterized by the presence of an extra cusp or
tubercle in the occlusal surface of the tooth [49]. The reported prevalence of dens evaginatus
in the KSA ranged from 0.3% to 1.5% [3,29,33]. Dens evaginatus was more common in
premolars [40].
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Dilaceration

Dilaceration is a dental anomaly characterized by a curve in the root or crown of
a tooth [50]. The reported prevalence of dilaceration in the KSA ranged from 0.3% to
4.5% [3,29,33]. Dilaceration was more common in maxillary central incisors [40].

Taurodontism

Taurodontism is a dental anomaly where teeth have an enlarged pulp chamber and
shortened roots [51]. Studies reported the prevalence of taurodontism in the KSA to range
from 0.3% to 5.2% [3,29,33]. Taurodontism was more common in molars [40].

3.2.4. Anomalies in Tooth Position
Transposition

Tooth transposition is defined as when two adjacent teeth have exchanged posi-
tions [51]. The reported prevalence of tooth transposition in the KSA ranged from 0.3%
to 0.9% [3,29,33]. Tooth transposition was more common in the canine and first premolar
regions [40].

Impacted Teeth

Impaction is a condition where a tooth fails to erupt into the dental arch within the
expected developmental window [52]. The reported prevalence of impacted teeth in the
KSA ranged from 1.1% to 19.4% [3,28,29,33]. Impacted teeth were more common in the
maxillary canine region [40].

3.2.5. Other Dental Anomalies
Root Dilacerations

Root dilaceration was reported to be in the range of 1.14-7.8% [3,4,28,30]. This was the
third most common anomaly reported by Bawazeer et al. in 2019 (7.1%) [43]; additionally,
it was the most common anomaly observed in the AlKharj population [16], Eastern Region
(Dammam) [1], and Jazan [33].

In 2023, Renugalakshmi et al. reported the highest incidence of root dilacerations
(47.83%) [33]. This condition was more common amongst male patients (59.15%) than
females (38.2%), and it affected the mandibular teeth more commonly than the maxil-
lary teeth; it was also observed to be more common amongst children over the age of
10 years [33]. In another study [1], the most commonly reported dilaceration was in the
mandibular third molars, followed by the mandibular second molars, maxillary second
premolars, and mandibular incisors. The dental anomalies reported in the KSA are sum-
marized according to their published paper (Table 2) and to the type of dental anomaly
(Table 3).

4. Discussion

This study provides a pioneering comprehensive review of the prevalence and types of
dental anomalies reported in different regions of the Kingdom of Saudi Arabia [1,3,4,28-33,38].

There are a number of limitations affecting the results of this study. Most of the re-
viewed studies were from a single center, which could have been affected by selection bias.
Furthermore, the vast majority of the studies were of a retrospective design, with all of the
limitations associated with this type of study, such as selection bias and missing informa-
tion. The quality of the studies varied, with some studies lacking robust control groups
or blinding, increasing their risk of bias. Additionally, there was a lack of standardization
across the studies in terms of diagnostic criteria, methodologies, and outcome measures,
making direct comparisons difficult and reducing our ability to draw definitive conclu-
sions. With regard to the NOS [35], the risk of bias assessment revealed variability in the
methodological quality of the included cohort studies, with several studies demonstrating
a moderate to high risk of bias. This highlights the need for improved study designs and
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more rigorous methodologies in future research in order to ensure a more accurate set
of results.

The most common dental anomalies reported in the KSA included hypodontia, hy-
perdontia, microdontia, and impacted teeth. The prevalence of dental anomalies varied
widely between the different studies, which may be attributable to differences in study de-
sign, sample size, diagnostic criteria, and population characteristics [1,3,4,28-33,38]. Some
studies reported sexual differences in the prevalence of dental anomalies, indicating that
they were more prevalent in women than in men [1,33]; however, other reports showed
the opposite, where males were more commonly affected [28-30]. In a study conducted on
orthodontic patients, most dental anomalies affected the Class I molar relationship [38].

Our findings demonstrate that dental anomalies may affect the number, size, shape,
or structure of the affected tooth or teeth. A combination of one or more anomalies is not
rare and has been previously reported by Alshukairi (2021) [53]. In most of the included
studies, it was difficult to determine the ethnicity or nationality of the participants, as the
majority did not include this information. Bakhurji et al. (2021) reported that the majority
of their participants were Saudi (1 = 1540, 81.2%), with non-Saudis accounting for 18.8%
(n = 357) of their examined sample [31].

Dental anomalies can lead to abnormalities in arch length and occlusion, subsequently
affecting the proposed orthodontic treatment plan [3]. These visible changes can affect
the overall aesthetics of patients and, in certain cases, their quality of life [25]. Most
developmental anomalies were reported to be in the mixed dentition stage [29,31,33], as
reflected in various studies. However, many studies included a wide age range to reflect
their sample characteristics. This shows that there is a delay in diagnosing dental anomalies,
along with a need for earlier diagnosis and intervention, which may necessitate changes
in the health system and dental guidelines. As mentioned above, most of the dental
anomalies were diagnosed in the mixed dentition stage, usually affecting permanent teeth.
Nevertheless, one study demonstrated that none of the participants showed any anomalies
in the primary dentition stage [33]. Some of the reviewed studies included adult patients
(age range: 18-40 years) (e.g., Vani et al., 2016) [28].

The results of this review have important implications for clinical practice, policymak-
ing, and future research. For practice, these findings suggest a need for more standardized
protocols or guidelines to ensure consistent and high-quality care, especially in areas where
evidence is either limited or variable. The results highlight gaps in the current evidence
base, underscoring the need for well-designed, large-scale studies that can provide stronger
data to confirm or challenge existing assumptions.

5. Conclusions

This study provides a comprehensive overview of the prevalence and types of dental
anomalies reported in different regions of the Kingdom of Saudi Arabia. The prevalence
of dental anomalies in the reported studies ranged from 2.6% to 45.1%, regardless of the
number of anomalies assessed [1,3,28-30,33].

Our findings highlight the importance of early detection and correct intervention
for dental anomalies in order to ensure better overall dental development and aesthetics.
Dental practitioners should be made aware of the prevalence and types of dental anomalies
in their region, enabling them to provide tailored care and more comprehensive treatment
plans for their patients. Further research will be required in order to assess the etiology
and genetic basis of dental anomalies in the KSA, as well as to establish more standardized
diagnostic criteria and methodologies for future studies.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/healthcare12232323/s1, Table S1: PRISMA Checklist.


https://www.mdpi.com/article/10.3390/healthcare12232323/s1
https://www.mdpi.com/article/10.3390/healthcare12232323/s1

Healthcare 2024, 12, 2323 11 of 13

Author Contributions: Conceptualization, K.A. and A.A.; methodology, K.A.; software, A.A.; valida-
tion, K.A., A.A. and K.M,; resources, K.M.; data curation, H.S.; writing—original draft preparation,
K.A. and A.A; writing—review and editing, K.M. and H.S.; visualization, A.A.; supervision, K.A.;
project administration, A.A.; funding acquisition, A.A. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: No new data were created or analyzed in this study.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

ALHumaid, J.; Buholayka, M.; Thapasum, A.; Alhareky, M.; Abdelsalam, M.; Bughsan, A. Investigating Prevalence of Dental
Anomalies in Eastern Province of Saudi Arabia through Digital Orthopantomogram. Saudi J. Biol. Sci. 2021, 28, 2900-2906.
[CrossRef] [PubMed]

Al-Halal, Z.A.; Khan, N.; Lingawi, H.S. Radiographic Prevalence of Selected Developmental Dental Anomalies. Int. ]. Health Sci.
(Qassim) 2017, 7, 229-234.

Afify, AR.; Zawawi, K.H. The Prevalence of Dental Anomalies in the Western Region of Saudi Arabia. Int. Sch. Res. Not. 2012,
2012, 837270. [CrossRef] [PubMed]

Ghaznawi, H.I,; Daas, H.; Salako, N.O. A Clinical and Radiographic Survey of Selected Dental Anomalies and Conditions in a
Saudi Arabian Population. Saudi Dent. J. 1999, 11, 8-13.

Bilge, N.H.; Yesiltepe, S.; Agirman, K.T.; Caglayan, F.; Bilge, O.M. Investigation of Prevalence of Dental Anomalies by Using
Digital Panoramic Radiographs. Folia Morphol. 2018, 77, 323-328. [CrossRef]

Reis, J.C.; Fraga, M.A.A.; De-Azevedo-Vaz, S.L.; Miotto, M.H.M.d.B.; Pereira, T.C.R.; Camisasca, D.R. Prevalence of Dental
Anomalies and Bone Alterations in Children’s Panoramic Radiographies. RGO-Revista Gaticha Odontol. 2020, 68, €20200058.
[CrossRef]

Garib, D.G.; Zanella, N.L.M.; Peck, S. Associated Dental Anomalies: Case Report. . Appl. oral Sci. 2005, 13, 431-436. [CrossRef]

Hendrik, Y.C.; Langit, K.S.; Auerkari, E.I. The Genetic, Epigenetic, and Environmental Factors of Dental Abnormalities Develop-
ment: Literature Review. |. Phys. Conf. Ser. 2021, 1943, 12084. [CrossRef]

Khalaf, K.; Brook, A.H.; Smith, R.N. Genetic, Epigenetic and Environmental Factors Influence the Phenotype of Tooth Number,
Size and Shape: Anterior Maxillary Supernumeraries and the Morphology of Mandibular Incisors. Genes 2022, 13, 2232. [CrossRef]
Militi, A.; Sicari, F.; Portelli, M.; Merlo, E.M.; Terranova, A.; Frisone, F.; Nucera, R.; Alibrandi, A.; Settineri, S. Psychological and
Social Effects of Oral Health and Dental Aesthetic in Adolescence and Early Adulthood: An Observational Study. Int. . Environ.
Res. Public Health 2021, 18, 9022. [CrossRef]

Mulla, M. Impact of Oral Diseases and Conditions on Oral Health-Related Quality of Life: A Narrative Review of Studies
Conducted in the Kingdom of Saudi Arabia. Cureus 2021, 13, e18358. [CrossRef]

WHO Diseases of Oral Cavity, Salivary Glands and Jaws(K00-K14) ICD-10 Version: 2019. Available online: https:/ /icd.who.int/
browsel0/2019/en#/K00-K14 (accessed on 20 September 2024).

Kannan, S.K.; Santharam, H. Supernumerary Roots. Indian |. Dent. Res. 2002, 13, 116-119.

Ata-Ali, F; Ata-Ali, ].; Pefiarrocha-Oltra, D.; Pefiarrocha-Diago, M. Prevalence, Etiology, Diagnosis, Treatment and Complications
of Supernumerary Teeth. J. Clin. Exp. Dent. 2014, 6, e414. [CrossRef] [PubMed]

Ahmed, HM.A; Kottoor, J.; Hashem, A.A.R. Supernumerary Teeth: A Review on a Critical Endodontic Challenge. Eur. J. Gen.
Dent. 2018, 7, 1-6. [CrossRef]

Diab, H. The Prevalence of Some Dental Anomalies on Panoramic Radiographs in Saudi Population in Alkharj City. Dent. J. 2013,
59,2247.

Abdulrahman, B.I.; Aldahmash, A.M.; Alghamdi, H.H.; Alghamdi, A.H.; Hamad, T.A.B.; Ruished, A.F. Prevalence of Dental
Anomalies among Patients Visiting the Riyadh Elm University Clinics. Ann. Dent. Spec. 2023, 11, 40-45. [CrossRef]

Jones, M.L.; Mourino, A.P,; Bowden, T.A. Evaluation of Occlusion, Trauma, and Dental Anomalies in African-American Children
of Metropolitan Headstart Programs. J. Clin. Pediatr. Dent. 1993, 18, 51-54.

Goncalves-Filho, A.J.G.; Moda, L.B.; Oliveira, R.P,; Ribeiro, A.L.R.; Pinheiro, J.J.V.; Alver-Junior, S.M. Prevalence of Dental
Anomalies on Panoramic Radiographs in a Population of the State of Para, Brazil. Indian |. Dent. Res. 2014, 25, 648—652.

Dang, H.Q.; Constantine, S.; Anderson, PJ. The Prevalence of Dental Anomalies in an Australian Population. Aust. Dent. J. 2017,
62,161-164. [CrossRef]

Baron, C.; Houchmand-Cuny, M.; Enkel, B.; Lopez-Cazaux, S. Prevalence of Dental Anomalies in French Orthodontic Patients: A
Retrospective Study. Arch. Pédiatrie 2018, 25, 426—430. [CrossRef]


https://doi.org/10.1016/j.sjbs.2021.02.023
https://www.ncbi.nlm.nih.gov/pubmed/34025167
https://doi.org/10.5402/2012/837270
https://www.ncbi.nlm.nih.gov/pubmed/22778974
https://doi.org/10.5603/FM.a2017.0087
https://doi.org/10.1590/1981-863720200005820180073
https://doi.org/10.1590/S1678-77572005000400021
https://doi.org/10.1088/1742-6596/1943/1/012084
https://doi.org/10.3390/genes13122232
https://doi.org/10.3390/ijerph18179022
https://doi.org/10.7759/cureus.18358
https://icd.who.int/browse10/2019/en#/K00-K14
https://icd.who.int/browse10/2019/en#/K00-K14
https://doi.org/10.4317/jced.51499
https://www.ncbi.nlm.nih.gov/pubmed/25593666
https://doi.org/10.4103/ejgd.ejgd_159_17
https://doi.org/10.51847/4wajSjZRu8
https://doi.org/10.1111/adj.12443
https://doi.org/10.1016/j.arcped.2018.07.002

Healthcare 2024, 12, 2323 12 of 13

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.
45.

46.

47.

48.

49.

50.

Pradhan, L.; Shakya, P.; Thapa, S.; Nakarmi, K.K.; Maharjan, A.; Sagtani, R.A.; Rai, S.M. Prevalence of Dental Anomalies in the
Patient with Cleft Lip and Palate Visiting a Tertiary Care Hospital. [NMA ]. Nepal Med. Assoc. 2020, 58, 591. [CrossRef] [PubMed]
Di Spirito, F,; Scelza, G.; Amato, A.; Rosa, D.; Gallotti, A.; Martina, S. Prevalence of Dental Anomalies in a Sample of Growing
Subjects: A Retrospective Study. Epidemiol. Prev. 2022, 46, 376-381. [PubMed]

Biiyiikgoze-Dindar, M.; Tekbas Atay, M. Prevalence of Dental Anomalies Assessed Using Panoramic Radiographs in a Sample of
the Turkish Population. Chin. J. Dent. Res. 2022, 25, 189-196. [PubMed]

Olatosi, O.0.; Oyapero, A.; Akinwande, K.O.; Ayedun, O.S.; Aladenika, E.T.; Obe, O.I. Pattern and Prevalence of Dental Anomalies
among a Paediatric Population in Lagos, Nigeria. Niger. Postgrad. Med. ]. 2022, 29, 167-172. [CrossRef]

Hummel, B.; Yu, Q.; Frazier, J.; Ballard, R.W.; Johnson, ].T.; Armbruster, P.C. The Prevalence of Developmental Dental and
Eruption Anomalies Assessed Using Panoramic Radiographs: A Retrospective Study. Gen. Dent. 2023, 71, 19-23.

Kvaratsthelia, S. Prevalence of Dentition, Dental Arches and Dental Anomalies. Georgian Med. News 2024, 347, 177-180.

Vani, N.V; Saleh, S.M.; Tubaigy, EM.; Idris, A.M. Prevalence of Developmental Dental Anomalies among Adult Population of
Jazan, Saudi Arabia. Saudi |. Dent. Res. 2016, 7, 29-33. [CrossRef]

Yassin, S. Prevalence and Distribution of Selected Dental Anomalies among Saudi Children in Abha, Saudi Arabia. J. Clin. Exp.
Dent. 2016, 8, 485. [CrossRef]

Aljuaid, T.S.S.; Manjunatha, B.S.; Amith, H.V,; Alshehri, R.A.; Alharthi, EB.; Kariri, A.M. Prevalence and Distribution of Selected
Developmental Dental Anomalies in Taif, Saudi Population. J. Public Health Res. 2022, 11, jphr-2021. [CrossRef]

Bakhurji, E.A.; Aldossary, F; Aljarbo, J.; AIMuhammadi, F.; Alghamdi, M.; Nazir, M. A. Prevalence and Distribution of Non-
syndromic Dental Anomalies in Children in Eastern Saudi Arabia: A Radiographic Study. Sci. World ]. 2021, 2021, 9914670.
[CrossRef]

Qutub, O.A.; Binmahfooz, A.; Abuzinadah, S.H.; Basunbul, G.I,; Abualsaud, R.; Attar, E.A.A.; Alzahrani, K.T.; Algthaiae, M.;
Algahtani, A.; Alhaddad, A.J. Prevalence of Hypodontia in Saudi Arabia: A Retrospective Digital Orthopantomographic Study.
J. Pharm. Res. Int. 2021, 33, 191-198. [CrossRef]

Renugalakshmi, A.; Vinothkumar, T.S.; Bokhari, A.M.; Almahdi, S.; Almalki, A.; Balla, S.B.; Tadakamadla, S.K.; Hakami, Z.
Prevalence of Dental Anomalies and Its Role in Sex Estimation among Children of Jazan Region, Saudi Arabia. Children 2023,
10, 759. [CrossRef] [PubMed]

Murthy, V.; Mylonas, P,; Carey, B.; Yogarajah, S.; Farnell, D.; Addison, O.; Cook, R.; Escudier, M.; Diniz-Freitas, M.; Limeres, J.
Malignant Transformation Rate of Oral Submucous Fibrosis: A Systematic Review and Meta-Analysis. J. Clin. Med. 2022, 11, 1793.
[CrossRef] [PubMed]

Stang, A. Critical Evaluation of the Newcastle-Ottawa Scale for the Assessment of the Quality of Nonrandomized Studies in
Meta-Analyses. Eur. J. Epidemiol. 2010, 25, 603—605. [CrossRef]

Fahmy, O.; Fahmy, U.A.; Alhakamy, N.A.; Khairul-Asri, M.G. Single-Port versus Multiple-Port Robot-Assisted Radical Prostatec-
tomy: A Systematic Review and Meta-Analysis. J. Clin. Med. 2021, 10, 5723. [CrossRef]

Mobher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G.; Group, P. Preferred Reporting Items for Systematic Reviews and Meta-Analyses:
The PRISMA Statement. Int. J. Surg. 2010, 8, 336-341. [CrossRef]

Al-Jabaa, A.H.; Aldrees, A.M. Prevalence of Dental Anomalies in Saudi Orthodontic Patients. J. Contemp. Dent. Pract. 2013,
14,724. [CrossRef]

Shafi, S.; Albeshri, A.A.; Mir, S. Prevalence of Congenitally Missing Premolars in College of Dentistry, King Khaled University,
Abha, Kingdom of Saudi Arabia: Can Early Treatment Make a Difference. Int. J. Sci. Study 2018, 6, 4-7.

Alyami, B.; Braimah, R.; Alharieth, S. Prevalence and Pattern of Impacted Canines in Najran, South Western Saudi Arabian
Population. Saudi Dent. ]. 2020, 32, 300-305. [CrossRef]

Salama, ES.; Abdel-Megid, EY. Hypodontia of Primary and Permanent Teeth in a Sample of Saudi Children. Egypt. Dent. ]. 1994,
40, 625-632.

Alassiry, A. Prevalence and Distribution of Selected Dental Anomalies in Najran City of Saudi Arabia. Egypt. Dent. . 2020, 66,
1471-1482. [CrossRef]

Bawazir, M.; Alyousef, T.; El-Housseiny, A.A. Incidental Dental Anomalies in Pediatric Dental Patients Detected by Panoramic
Radiographs—A Retrospective Study. Saudi . Oral Dent. Res. 2019, 4, 87-92.

Fuentes, R.; Borie, E. Bilateral Macrodontia of Mandibular Second Premolars: A Case Report. J. Morphol. Sci. 2017, 28, 212-215.
Holttd, P.; Alaluusua, S.; Saarinen-Pihkala, U.M.; Peltola, J.; Hovi, L. Agenesis and Microdontia of Permanent Teeth as Late
Adverse Effects after Stem Cell Transplantation in Young Children. Cancer 2005, 103, 181-190. [CrossRef]

Alostaz, M.A.; AlFadhl, H.A.; Damanhouri, W.H.; Attar, M.H. Geminated Tooth with Succedaneous Supernumerary Tooth: Case
Report in Jeddah, Saudi Arabia. Life Sci. . 2016, 13, 17-21.

Tannenbaum, K.A.; Alling, E.E. Anomalous Tooth Development: Case Reports of Gemination and Twinning. Oral Surg. Oral Med.
Oral Pathol. 1963, 16, 883-887. [CrossRef]

Hilsmann, M. Dens Invaginatus: Aetiology, Classification, Prevalence, Diagnosis, and Treatment Considerations. Int. Endod. ].
1997, 30, 79-90. [CrossRef]

Levitan, M.E.; Himel, V.T. Dens Evaginatus: Literature Review, Pathophysiology, and Comprehensive Treatment Regimen.
J. Endod. 2006, 32, 1-9. [CrossRef]

Jafarzadeh, H.; Abbott, P.V. Dilaceration: Review of an Endodontic Challenge. J. Endod. 2007, 33, 1025-1030. [CrossRef]


https://doi.org/10.31729/jnma.5149
https://www.ncbi.nlm.nih.gov/pubmed/32968294
https://www.ncbi.nlm.nih.gov/pubmed/36628642
https://www.ncbi.nlm.nih.gov/pubmed/36102888
https://doi.org/10.4103/npmj.npmj_23_22
https://doi.org/10.1016/j.sjdr.2015.03.003
https://doi.org/10.4317/jced.52870
https://doi.org/10.4081/jphr.2021.2132
https://doi.org/10.1155/2021/9914670
https://doi.org/10.9734/jpri/2021/v33i54A33736
https://doi.org/10.3390/children10040759
https://www.ncbi.nlm.nih.gov/pubmed/37190008
https://doi.org/10.3390/jcm11071793
https://www.ncbi.nlm.nih.gov/pubmed/35407401
https://doi.org/10.1007/s10654-010-9491-z
https://doi.org/10.3390/jcm10245723
https://doi.org/10.1016/j.ijsu.2010.02.007
https://doi.org/10.5005/jp-journals-10024-1391
https://doi.org/10.1016/j.sdentj.2019.10.002
https://doi.org/10.21608/edj.2020.31399.1133
https://doi.org/10.1002/cncr.20762
https://doi.org/10.1016/0030-4220(63)90326-8
https://doi.org/10.1111/j.1365-2591.1997.tb00679.x
https://doi.org/10.1016/j.joen.2005.10.009
https://doi.org/10.1016/j.joen.2007.04.013

Healthcare 2024, 12, 2323 13 of 13

51. Peck, S.; Peck, L. Classification of Maxillary Tooth Transpositions. Am. J. Orthod. Dentofac. Orthop. 1995, 107, 505-517. [CrossRef]

52. Farman, A.G. Tooth Eruption and Dental Impaction. In Panoramic Radiology: Seminars on Maxillofacial Imaging and Interpretation;
Springer: Berlin/Heidelberg, Germany, 2007; pp. 73-82.

53.  Alshukairi, H. Combination of Multiple Dental Anomalies in Healthy Patient: A Case Report. Int. |. Clin. Pediatr. Dent. 2021,
14, 825. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/S0889-5406(95)70118-4
https://doi.org/10.5005/jp-journals-10005-2093
https://www.ncbi.nlm.nih.gov/pubmed/35110879

	Introduction 
	Materials and Methods 
	Information Sources and Search Strategy 
	Eligibility Criteria 
	Study Selection and Data Collection 
	Risk of Bias Assessment 
	Ethical Considerations 

	Results 
	Risk of Bias Assessment 
	Synthesis of Results 
	Anomalies in Tooth Number (Missing Teeth/Hypodontia) 
	Anomalies in Tooth Shape 
	Anomalies in Tooth Structure 
	Anomalies in Tooth Position 
	Other Dental Anomalies 


	Discussion 
	Conclusions 
	References

